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Editorial on the Research Topic

Health promotion in schools, universities, workplaces, and communities

This editorial summarizes new developments in the Public Health Research Topic
“Health Promotion in Schools, Universities, Workplaces, and Communities”, which are
places and social contexts where people engage in daily activities and in which
environmental, policy, organizational, and individual factors interact to affect health and
wellbeing. This Research Topic was very appealing as 105 manuscripts were submitted,
and, following a rigorous evaluation and improvements suggested by high-level reviewers,
44 (41,9%) papers were accepted for publication. Of these, 9 focus on health promotion in
schools, 15 in universities, 5 in workplaces, and 15 in communities.

1 Health promotion in schools

Schools are recognized worldwide as key settings for health promotion (7), as they
provide access to a vast population of children from an early age to develop health
knowledge and healthy behaviors (1, 6), as well as to tackle social determinants of health
inequality (8). The nine papers in this item are distributed in two issues.

1.1 Four papers look at global school health education
and promotion

Walker et al. intended to better understand how components of a whole-of
school approach are implemented in practice by qualitatively exploring physical
activity approaches and quantitatively assess implementation levels in US elementary
schools, and examined associations between school-level physical activity promotion
and academic ratings; Darlington-Bernard et al., did a scoping review in English and
French literature to identify definitions on Life Skills in the field of health promotion
at school, aiming to propose a conceptual definition and to reach a conceptual and
consensual definition; Hobusch et al. reported on the integration of One Health
principles educational frameworks, particularly within the context of the Austrian teaching
training approach “Teaching Clinic”, which aligns with the 2030 Agenda, Education
for Sustainable Development, and the Sustainable Development Goals; and Gay et al.
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developed methodologies for collecting and analyzing mass
qualitative data, enabling to measure how a cohort identifies
and prioritizes preventive interventions to identify differences in
conceptions of the determinants of health and cancer between girls
and boys, as expressed and perceived by French school children
and adolescents.

1.2 Five papers focused on specific topics
of school health education and promotion

Yan et al. identified predictors of e-cigarette uptake in Chinese
youths with no prior tobacco use, considering individual, familial
and the broader societal environmental factors; Li and Cheong
designed and developed a functional training programme (ADDIE)
that can be incorporated into existing physical education lessons to
improve Malaysian primary school students’ physical fitness levels;
Smith et al. described the Revved Up Kids (RUK) intervention
in US that provides necessary tools for elementary-aged children
recognize and avoid dangerous people and situations, and
evaluated its components and documents effectiveness; Summers
et al. elucidated how parents/guardians of elementary and middle
school students in Maryland (USA) navigated the return to
in-person school following remote instruction and understand
how they perceived communication about school-based COVID-
19 mitigation strategies and their preferences for the content
and format of public health communication about COVID-19
mitigation in schools; and Hyde et al. examined the current state of
social innovation and entrepreneurship programming, courses, and
centers within US schools of public health, identifying key areas as
opportunities for growth.

2 Health promotion in universities

Institutions of higher education are recognized as relevant
settings to protect health and promote the well-being of the
academic community (students, staff and the wider community)
through their policies and practices and by linking health
promotion to teaching and research (4, 5). Of the 15 papers in this
item, 6 are on health topics related to higher education students, 5
onmedical and nurse students’ training and their health conditions,
and 4 on situations related to COVID-19 in higher education.

2.1 Six papers look at health topics related
to high education students

Heller et al. investigated, in Germany, which of the
predominant health behaviors (physical activity, healthy diet,
sleep, sedentary behavior, alcohol consumption, smoking, drug
use) are most associated with academic performance and whether
the personal resource of trait mindfulness moderates these
associations; Ladd determined the status of Health, Wellness,
Physical Fitness Lecture (HWPFL) and Health-Related Physical
Activity (HRPA) courses in Texas community colleges; Aldhahir
et al. evaluated the smoking prevalence among students on

healthcare courses in Saudi Arabia; Lavilla-Gracia et al. estimated
the effectiveness of the peer-led BASICS intervention to reduce
risky alcohol consumption among university students in the
Spanish context; Tang et al. explored the association between
health information preferences and specific health behaviors
and outcomes, such as preventive measures and chronic disease
management among Chinese college students; and Alkhatib et al.
evaluated the effectiveness of the traditional Chinese Baduanjin
exercise on reducing the menstrual symptoms for international
female students studying in China during the acculturation period.

2.2 Five papers focus on issues related to
medical and nurse students’ training and
their health conditions

Jürgensen et al. did a scoping review to highlight the current
scope of research on the health of health professional students;
Ramón-Arbués et al. determined the prevalence of symptoms
of depression and anxiety, and the association between these
symptoms and health-related behaviors in a population of Spanish
student nurses; Hwang and Kim examined the mediating effects
of self-directed learning competency on the relationships between
optimism, emotional intelligence and academic resilience among
South Korea nursing students; Yang et al. verified the role
of Chinese medical students’ physical literacy on health-related
quality of life and explored the chain mediating role of physical
activity and subjective wellbeing in it; and Gea-Caballero et al.
estimated the level of attitudinal change in nursing students for
immigrants, based on a training intervention with sessions of
coexistence with immigrants in Spain.

2.3 Four papers explore situations related
to COVID-19 in higher education

Alwan et al. assessed hand hygiene awareness and practice levels
among various university communities in Lebanon; Korn et al.
estimated academic distress among Israel undergraduate students
following COVID-19, characterized its nature regarding economic,
social, and health indicators, and examined the level of request
for help subsequent mental distress; Ahdut-HaCohen and Carmel
examined the impact of Israel academic institutions on changes
to students’ awareness and habits regarding a healthy lifestyle,
specifically through nutrition and physical exercise, following the
Covid-19 pandemic; and Navas-Echazarreta et al. analyzed the
differences in smartphone use and the prevalence of nomophobia
according to gender and university degree of health sciences
students at the University of Zaragoza, Spain, during the COVID-
19 confinement.

3 Health promotion in workplaces

Workplace Health Promotion refers to policies and practices
that encourage employers, employees and society to improve the
health and wellbeing of people at work by improving the work
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organization and environment, promoting active employer and
employee participation and encouraging personal development (2).

3.1 The five papers submitted to this item
focused on health promotion in workplaces

Schaller et al. did a scoping review of reviews to obtain an
overview of the main objectives and related outcomes of physical
activity interventions in workplace health promotion, as well as the
setting-specific aspects considered in the research field; Friedrich
et al. investigated the association of occupational health literacy
(individual level), health-oriented leadership (interpersonal level),
participation possibilities in health, and values of health in German
companies (both organizational levels) on work ability; Wang
et al. assessed the level of health literacy and health investment
intention among employees in one of China’s largest petrochemical
companies and explored the effect of health literacy on health
investment intention; Brandt, Schwandner et al. investigated
whether resistance exercise snacking could be an efficient training
approach for the workplace health promotion to minimize barriers
for participation and facilitate resistance training in German
women to improve musculoskeletal fitness; and Brandt, Heinz et al.
investigated whether CrossFit R© is an effective training concept to
motivate German employees toward healthy behaviors to improve
fitness and health in the long-term in inactive employees with
sedentary occupations.

4 Health promotion in communities

Community health promotion seeks to enable “people to
have control over their health and its determinants strengthens
communities and improves lives” (8, p. 1). Ethnic minorities
and some migrant communities suffer health inequalities
disproportionately (8). Community participation is crucial to
creating the conditions that empower people to have greater
control over their health and wellbeing within their specific social
context (3). The 15 papers in this item are equally distributed in
the following three issues.

4.1 Five papers focus on community
minorities, inequalities and inclusion

Kutchma et al. monitored the implementation of a programme
on US vulnerable communities (Black, Hispanic, or low-income
people) that included free community-based testing, screening for
and assistance with social determinants of health, dissemination
of relevant and reliable COVID-related information, provision
of personal protective equipment, and facilitation of access
to vaccines; Krishnan et al. assessed the feasibility of the
crowdsourcing method to provide an alternative approach that
can improve household waste segregation using an ’online-slogan-
contest’ in different geographic regions of India; Yao et al. examined
perspectives of experienced Community Health Workers (CHWs)
about how CHWs can be integrated and utilized in US school

settings to work as part of school-based health teams to support
student health and healthy school environments; Kohut et al.
interviewed students of Hospital Lang Youth Medical Program
(LYMP) participating for 10 years in a mentoring and enrichment
program for underrepresentedminority youth in UpperManhattan
(USA) to explore their perspectives on what aspects of the program
had the most impact on their academic and career paths; and
Ahmed et al. developed a pilot intervention in Norway aiming
to improve health in migrant communities through meaningful
integration of highly educated migrants in academic environments.

4.2 Five papers look at health topics
related to nutrition, physical activity, and
sexual and reproductive rights

Lafave et al. revised and updated the Canadian Behavior,
Attitude and Nutrition Knowledge Survey (C-BANKS) to align
with the current Canadian food guide and dietary guidance and
also reported on its reliability and validity; Monsalves-Álvarez
et al. developed community intervention strategies in Chile,
using a participatory action research approach by identifying
barriers and facilitators on the practice of healthy eating and
physical activity habits; Qin et al. made a correction to the paper
that looked at the effects of whole-body electromyostimulation
training on upper limb muscles strength and body composition
in moderately trained Chinese males; Arnaiz et al. evaluated the
short-term effects of the physical and health KaziKidz intervention
on cardiometabolic risk factors and the long-term, pre-and post-
COVID-19 pandemic changes thereof in South African high-
risk children from marginalized communities; and Jemberie et al.
assessed husbands’ knowledge, involvement and factors influencing
their involvement in Ethiopian women’s sexual and reproductive
health rights.

4.3 Five papers explore health education
and health literacy in communities

Onyinyechi et al. synthesized in a systematic review the
evidence of the impact of health education on malaria knowledge
and insecticide-treated nets (ITN) usage in sub-Saharan Africa;
Zhao and Fu examined the role of language in discerning the
authenticity of online health rumors in China to better understand
the credibility of online health information; Tamayo-Fonseca et al.
assessed the level of health literacy and analyzed its relationship
with sociodemographic variables, state of health, and use of health
services in the population aged 15 and over in the Valencian
Community of Spain; Murakami et al. estimated the associations
of combinations of general Health Literacy (HL) and COVID-
19-related HL with COVID-19 protective behaviors and healthy
lifestyle behaviors in Japanese metropolitan areas; and Luo et al.
investigated the impact of cultural capital on health literacy during
the COVID-19 pandemic among Chinese community residents
and to further examine the mediating role of social capital in the
relationship between cultural capital and health literacy.
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The research presented in these 44 papers published in the
Public Health Research Topic “Health Promotion in Schools,

Universities, Workplaces, and Communities” came from 18
countries of the various continents, demonstrating how live and
pertinent is this field of research worldwide, presenting different
approaches and perspectives that enrich this large, contemporary
and relevant research field, which is still open to wide-ranging and
diverse future research.
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Relationship between optimism, 
emotional intelligence, and 
academic resilience of nursing 
students: the mediating effect of 
self-directed learning competency
Eun Hee Hwang 1 and Kon Hee Kim 2*
1 Department of Nursing, Wonkwang University, Iksan, Republic of Korea, 2 College of Nursing, Ewha 
Womans University, Seoul, Republic of Korea

Background: The evolution toward future education following the 4th industrial 
revolution and the coronavirus disease 2019 (COVID-19) pandemic have changed 
nursing education dramatically. Online classes have become a new paradigm of 
education, and are expected to develop and be maintained in various forms even 
after the end of COVID-19. Therefore, attention is focused on finding ways to 
improve learners’ achievements in a distance learning environment. This study 
aimed to examine the mediating effects of self-directed learning competency 
on the relationships between optimism, emotional intelligence and academic 
resilience among nursing students.

Methods: A cross-sectional descriptive design was conducted using convenience 
sampling of 195 nursing students in South Korea. Data were analyzed with 
descriptive statistics, Pearson’s correlation coefficients, multiple regression, and 
mediation analysis using SPSS/WIN 26.0 program.

Results: There were significant positive correlations among self-directed learning 
competency, optimism, emotional intelligence and academic resilience. The 
self-directed learning competency acts as a mediator in explaining relationship 
between optimism, emotional intelligence and academic resilience, respectively.

Conclusion: This study provides the evidence for the role of self-directed learning 
competency in the relationship between optimism, emotional intelligence and 
academic resilience in nursing students. Rapid changes in education are inevitable 
due to changes in clinical settings and the impact of repeated infectious disease 
outbreaks including the COVID-19 pandemic. This study suggests strengthening 
positive psychology and self-directed learning capability of nursing students as a 
strategy to prepare for changes in education and clinical areas.
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academic resilience, emotional intelligence, optimism, self-directed learning 
competency, nursing student
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1. Introduction

With changes in the healthcare environment and demand, 
expectations for nursing competency have increased in the clinical 
field and have led to the demand for a change in the quality of nursing 
education. In particular, the coronavirus disease 2019 (COVID-19) 
pandemic has led to a paradigm shift in the education system, and it 
has become necessary to redefine measures to improve nursing 
students’ academic achievement. During the transition to non-face-
to-face education, attributable to the pandemic, medical students 
experienced high levels of stress, depression, and anxiety due to 
academic burnout (1, 2). As the post-COVID-19 era begins, it is time 
to explore strategic changes in higher education in nursing.

Academic resilience is an affective factor defined as students’ 
ability to overcome academic stress or pressure (3). Academic 
resilience is an individual’s ability to achieve academic success even 
during difficult circumstances (4, 5). For nursing students, academic 
resilience is a protective factor for coping with stress due to clinical 
practice and unexpected crises in unfamiliar environments (6, 7). 
Therefore, the future direction of nursing education must focus on 
promoting and strengthening academic resilience.

Positive psychology is a new perspective within psychology. 
In particular, there is increasing interest in optimism about 
personal characteristics that help undergraduates adjust to school 
life and develop individually. Optimism is a tendency to expect 
positive outcomes in the future and assign positive meaning to 
reality. It can be seen as the confidence or self-belief that helps a 
person handle everyday situations efficiently, and this disposition 
reduces negative stressors and is enhanced through learning 
during development (8). Optimistic emotions enable a student to 
overcome difficulties during the learning process with positive 
thinking and to become more engaged in the learning process (9); 
it is the most influential variable that explains nursing students’ 
satisfaction with their major (6). Emotional intelligence, the 
ability to understand others’ emotions and regulate and control 
one’s own emotions (10), is also a factor that influences academic 
achievements and motivation (11) and can be developed through 
education and training. Therefore, it is necessary to train nursing 
students to combine optimism and emotional intelligence to 
control their academic achievements, implying the need for 
exploring changes in educational methods by determining and 
developing the strengths of learners.

Self-directed learning refers to the initiative to judge learning 
needs, establish learning goals, select and implement appropriate 
learning strategies, and evaluate learning outcomes with or 
without help from others (12). In nursing education, self-directed 
learning is an effective way for students to apply their vocational 
skills in various clinical settings after graduation and also cope 
with the rapidly changing healthcare environment and 
demonstrate their professional competencies (13, 14). However, 
Korean nursing students have moderate self-directed learning 
skills (15). They do not have many opportunities to learn 
autonomously because as high school students, they prepare for 
university entrance exams following the conventional academic 
process and schedule; and as nursing students, they must complete 
a curriculum that combines theory and practical education to 
succeed in a national exam. During the COVID-19 pandemic, 
learning activities centered on learner-driven participation, and 

this task is also applicable to nursing education. Therefore, 
education that fosters learners’ self-directed learning competency 
should be introduced in nursing education to eventually improve 
the level of academic achievement.

This study proposes a conceptual framework of the relationship 
between variables, based on prior studies, to identify the mediating 
effects of self-directed learning competency on the relationship 
between optimism, emotional intelligence, and academic resilience in 
nursing students. Prior research confirms the correlation between 
optimism and academic resilience in nursing students (6) and 
emotional intelligence and academic resilience in undergraduates 
(16). Resilience enables nursing students to overcome stressful 
situations during their course curriculum and practical training and 
can help them achieve academic success and employment (17). 
Correlations have also been found between nursing students’ negative 
emotions and self-directed learning competency (2) and emotional 
intelligence and self-directed learning competency (18). Self-directed 
learning competency affects optimism and emotional intelligence, 
both of which impact academic resilience; hence, this study 
conceptualized that self-directed learning competency mediates the 
relationship between optimism, emotional intelligence, and 
academic resilience.

In particular, the academic resilience of nursing students, which 
had been maintained at a moderate level before the COVID-19 
pandemic (6, 7) in 2020, when the education form was completely 
switched to non-face-to-face classes due to the COVID-19 pandemic 
was rapidly degraded (19). Therefore, it is necessary to check how 
optimism, emotional intelligence, and self-directed learning 
competency, which were identified as significant influencing factors 
on the academic resilience of nursing students, changed under the 
COVID-19 pandemic situation.

Accordingly, this study examines the relationship between 
optimism, emotional intelligence, self-directed learning 
competency, and academic resilience to validate the mediating 
effects of self-directed learning competency for developing 
programs that promote academic resilience in nursing students. The 
specific study objectives are to identify participants’ general 
characteristics and levels of optimism, emotional intelligence, self-
directed learning competency, and academic resilience; to identify 
differences in academic resilience based on participants’ general 
characteristics; to identify correlations between optimism, 
emotional intelligence, self-directed learning competency, and 
academic resilience; to verify the mediating effect of self-directed 
learning competency in the relationship between optimism and 
academic resilience; and, to verify the mediating effect of self-
directed learning competency in the relationship between emotional 
intelligence and academic resilience.

2. Participants and methods

2.1. Design

This descriptive correlation study examined the effect of optimism 
and emotional intelligence on academic resilience through the 
mediating effect of self-directed learning competency in 
nursing students.
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2.2. Participants

The authors collected data through convenience sampling with a 
population of undergraduate nursing students who had taken online 
classes for the past 2 years during the COVID-19 pandemic. After 
posting study-related recruitment documents on the SNS for nursing 
students, students who voluntarily decided to participate in the study 
were provided with a link to the Google survey along with an 
explanation describing the purpose of the study, procedures, and the 
rights of participants. Nursing students who decided to participate in 
the study were allowed to respond by clicking on the link. The 
minimum sample size required for regression analysis with a 
significance level of 0.05, medium effect size, power of 0.95, and 10 
predictors was determined as 172 using the G*power program 3.1.9.2. 
A total of 205 students were recruited, considering the dropout rate of 
20%, and data collected from 195 students were analyzed, excluding 
10 cases with insufficient responses.

2.3. Instruments

The Korean version instruments consisted of general 
characteristics including age, gender, academic year, economic status, 
school life stress, subjective health status, major satisfaction, 
motivation for applying to nursing, etc., the Life Orientation Test-
Revised, the Wong and Law Emotional Intelligence Scale, and the Self-
directed Learning Competency, and the Academic Resilience Scale.

2.3.1. Optimism
The Life Orientation Test-Revised (LOT-R), which is Carver and 

Bridges’ revision (20) of the Life Orientation Test (LOT) developed by 
Scheier and Carver (21) and is translated and verified by Shin (22) was 
used for measuring optimism. This scale comprises 10 items regarding 
general expectations for a positive life. It has three positive items, three 
negative items, and four filler items that prevent respondents from 
recognizing that the questionnaire intends to measure optimism. Each 
item is scored on a 5-point Likert scale. The negative items are reverse 
scored, and the filler items are excluded from scoring. The higher the 
composite score, the higher the level of optimism. Cronbach’s alpha 
was 0.77 at the time of the adopting the instrument (22) and 0.71 in 
the current study.

2.3.2. Emotional intelligence
The authors measured participants’ emotional intelligence using 

the Wong and Law Emotional Intelligence Scale (WLEIS) (10), which 
is translated and verified by Jung (23). This instrument consists of 16 
items and is structured into four subscales: self-emotion appraisal, 
others’ emotional appraisal, use of emotions, and regulation of 
emotions. It is rated on a 7-point Likert scale. The score ranges from 
15 to 112, with higher scores indicating higher emotional intelligence. 
Cronbach’s alpha was 0.87 at the time of adaptation of the instrument 
(23) and 0.89 in the current study.

2.3.3. Self-directed learning competency
An instrument developed by Williamson to measure self-directed 

learning competency (24) translated and validated by Jo et al. (25), was 
used to measure self-directed learning competency. This instrument 
is rated on a 5-point Likert scale and comprises 30 items structured 

into five subscales: cognitive abilities (7 items), learning strategies (4 
items), learning activities (5 items), assessment (5 items), and 
interpersonal skills (9 items). Higher scores indicate higher self-
directed learning competency. Cronbach’s alpha was 0.91 to 0.95 at the 
time of instrument adaptation (25) and 0.90 in this study.

2.3.4. Academic resilience
The Academic Resilience Scale, developed by Kim (26), was used 

to measure academic resilience. The instrument is structured into six 
subscales: regulation of learning, support of friends, self-control, 
positive attitude, task responsibility, and parental support; it has 29 
questions. Each item is rated on a 5-point Likert scale ranging from 
1 = strongly disagree to 5 = strongly agree, and higher scores indicate 
a higher level of academic resilience. Cronbach’s alpha ranged between 
0.72 and 0.78 when the instrument was developed and 0.91 in the 
current study.

2.4. Data analysis

The collected data were analyzed using the SPSS/WIN 26.0 
program. The general characteristics were derived using percentages, 
mean, and standard deviation, and the relationships between 
optimism, emotional intelligence, self-directed learning competency, 
and academic resilience were measured using an independent t-test, 
analysis of variance, Tukey test, and Pearson’s correlation coefficient. 
The assumptions of regression analysis were tested to verify if the data 
were suitable for regression analysis. The Durbin-Watson value of 
1.729–2.141, tolerance of 0.501–0.915, variance inflation factor of 
1.092–1.997, and the residual plot confirming the homogeneity of 
variance indicated that the data satisfied the assumptions of the 
independence of residuals, normal distribution, equal variance of 
dependent variables, and multicollinearity.

Baron et al.’s mediation analysis method was used to verify the 
model (27). In step 1, using self-directed learning competency as a 
mediator, it was examined if the independent variables, optimism and 
emotional intelligence, were statistically significant to the level of self-
directed learning competency. Step 2 examined if the independent 
variables had a statistically significant effect on the dependent variable, 
academic resilience. In step 3, optimism and emotional intelligence 
(independent variables) and self-directed learning competency 
(mediator variable) were simultaneously added to the regression 
equation to verify if optimism, emotional intelligence, and self-
directed learning competency affected academic resilience 
individually. The Sobel test was performed using the standard error 
between an unstandardized coefficient and another unstandardized 
coefficient to verify the significance of the mediating effect of self-
directed learning competency (28).

2.5. Ethical considerations and data 
collection

This study was conducted after obtaining ethical approval 
(WKIRB-202106-SB-033) from the Institutional Review Board of the 
university with which the primary investigator is affiliated. Data were 
collected after obtaining consents from the participants by explaining 
the study’s purpose and procedure, and informing them that their 
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anonymity and confidentiality of data will be maintained. Data were 
collected using Google Survey only for participants who voluntarily 
agreed to participate in the study. The information on research 
purpose, collection of personal information, and the principle of 
confidentiality were displayed on the first page of the Google 
questionnaire link to allow voluntary participation. In addition, after 
the survey was completed, the results of participants’ survey responses 
were automatically processed through the computer system so that 
they were not personally identifiable. Data were collected between 
September 30 and November 15, 2021.

3. Results

3.1. Differences in academic resilience 
according to participants’ general 
characteristics

The average age of the participants was 22.25 ± 2.05 years, with 161 
females (82.6%) and 34 males (17.4%). There were 45 first-year 
students (23.1%), 39 s-year students (29.0%), 65 third-year students 
(33.3%), and 46 fourth-year students (23.6%). Regarding 
socioeconomic status, 143 (73.3%), 31 (15.9%), and 21 (10.8%) 
participants indicated it to be middle, high, and low, respectively. Most 
participants perceived their stress regarding school life as moderate 
(n = 106, 54.4%), followed by those who reported high (n = 53, 27.2%), 
and low (n = 6, 18.5%) levels of stress. Among the participants, the 
subjective health status was moderate for 94 (48.2%), good for 72 
(36.9%), and bad for 29 (14.9%). Overall, 93 participants were satisfied 
with their major (47.4%), 89 were neutral (45.6%), and 13 were 
dissatisfied (6.7%). The most common responses to the question 
regarding the motivation for applying to the nursing department were 
in the order of interest and aptitude (n = 96, 49.2%), high employment 
rate (n = 47, 24.1%), others’ suggestions (n = 30, 15.4%), and specialized 
profession (n = 22, 11.3%).

The analysis of differences in academic resilience, according to 
participants’ general characteristics, showed significant variations 
based on the degree of school life stress (F = 8.83, p < 0.001), subjective 
health status (F = 10.67, p < 0.001), and satisfaction with the academic 
major (F = 15.04, p < 0.001). The post-hoc analysis revealed lower 
academic resilience among participants with high or moderate stress 
from school life compared to those with low stress from school life, 
participants with moderate or bad subjective health status compared 
to those with good subjective health status, and participants who were 
dissatisfied with their academic major compared to those who were 
satisfied (Table 1).

3.2. Participants’ levels of optimism, 
emotional intelligence, self-directed 
learning competency, and academic 
resilience

The mean optimism was 3.59 ± 0.6 out of 5, mean emotional 
intelligence was 5.24 ± 0.79 out of 7, mean of self-directed learning 
competency was 3.80 ± 0.48 out of 5, and mean academic resilience 
was 3.97 ± 0.50 out of 5. The scores of the subscales for emotional 
intelligence were the highest for self-emotion appraisal at 5.67 ± 0.93 

and the lowest for regulation of emotions at 4.59 ± 1.16. The mean 
score of self-directed learning competency by subscale was the highest 
for cognitive abilities and interpersonal skills at 4.04 ± 0.54 and 
4.04 ± 0.53, respectively, and the lowest for learning activities at 
3.05 ± 0.81. The mean score of academic resilience by subscale was the 
highest for self-control at 4.22 ± 0.47 and lowest for parental support 
at 3.75 ± 0.85 (Table 2).

3.3. Correlations between optimism, 
emotional intelligence, self-directed 
learning competency, and academic 
resilience

Table 3 show the results of the correlation analysis of participants’ 
optimism, emotional intelligence, self-directed learning competency, 
and academic resilience. Academic resilience positively correlated 
with self-directed learning competency (r = 0.66, p < 0.001), optimism 
(r = 0.55, p < 0.001), and emotional intelligence (r = 0.61, p < 0.001). 
Self-directed learning competency also correlated positively with 
optimism (r = 0.31, p < 0.001) and emotional intelligence (r = 0.62, 
p < 0.001).

3.4. The mediating effect of self-directed 
learning competency on the relationship 
between optimism and academic resilience

The model was analyzed to verify the mediating effect of self-
directed learning competency on the relationship between 
optimism and academic resilience, based on Baron et  al.’s 
procedure. School life stress, subjective health status and 
satisfaction with major, which showed significant differences in 
academic resilience, were controlled to examine the mediated 
effects. In step 1, optimism (independent variable) had a significant 
positive correlation with self-directed learning competency 
(mediator variable) (β  = 0.18, p  = 0.019). In step  2, optimism 
showed a significant positive correlation with academic resilience 
(dependent variable) (β = 0.43, p < 0.001). In step 3, optimism and 
self-directed learning competency were simultaneously added to 
the regression model. Self-directed learning competency 
significantly affected academic resilience (β = 0.53, p < 0.001), and 
optimism also affected academic resilience considerably. However, 
the impact was less (β = 0.43 to β = 0.34) compared to that observed 
in step 2. In other words, self-directed learning competency had a 
partial mediating effect on the relationship between optimism and 
academic resilience. The explanatory power of optimism for 
academic resilience was 33.8% (F = 42.16), and the explanatory 
power of optimism and self-directed learning competency for 
academic resilience increased to 56.7% (F = 82.28), indicating the 
significant effect of self-directed learning competency on academic 
resilience (Table 4 and Figure 1). The Sobel test was performed to 
verify the significance of such a mediating effect. The Z-value was 
2.29 (p  = 0.022), confirming a partial mediation effect of self-
directed learning competency on the relationship between 
optimism and academic resilience.
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3.5. The mediating effect of self-directed 
learning competency on the relationship 
between emotional intelligence and 
academic resilience

The model was analyzed to verify the mediating effect of self-
directed learning competency on the relationship between emotional 
intelligence and academic resilience, using Baron et al.’s procedure 
(27). School life stress, subjective health status and satisfaction with 
major, which showed significant differences in academic resilience, 
were controlled to examine the mediated effects. In step 1, emotional 
intelligence (independent variable) had a significant positive 
correlation with self-directed learning competency (mediator variable) 
(β  = 0.59, p  < 0.001). In step  2, emotional intelligence showed a 
significant positive correlation with academic resilience (dependent 
variable) (β = 0.51, p < 0.001). In step 3, emotional intelligence and 
self-directed learning competency were simultaneously added to the 
regression model. Self-directed learning competency had a significant 
impact on academic resilience (β = 0.47, p < 0.001), and emotional 
intelligence also had a considerable effect on academic resilience. The 
influence was reduced (β = 0.51 to β = 0.23) compared to that seen in 
step 2. In other words, self-directed learning competency partially 
mediated the relationship between emotional intelligence and 
academic resilience. The explanatory power of emotional intelligence 

for academic resilience was 38.0% (F = 57.60), and the explanatory 
power of emotional intelligence and self-directed learning competency 
for academic resilience increased to 50.6% (F = 60.53), indicating the 
significant impact of self-directed learning competency on academic 
resilience (Table 5 and Figure 2). The Sobel test was performed to 
verify the significance of the mediating effect. The Z-value was 5.53 
(p  < 0.001), confirming a partial mediation effect of self-directed 
learning competency on the relationship between emotional 
intelligence and academic resilience.

4. Discussion

This descriptive survey study aimed to identify factors that affect 
the academic resilience of nursing students, focusing on optimism, 
emotional intelligence, and self-directed learning competency.

The study participants’ academic resilience averaged 3.97 out of 5, 
which is higher than the 3.79 reported by Hwang and Shin (7), 3.87 
reported by Kim and Lee (6), and 3.27 reported by Lee and Jang (19), 
which used the same instrument. A rapid change in the academic 
resilience of nursing students after the COVID-19 pandemic can 
be inferred from the results of the current and previous studies. The 
results of studies conducted by Kim and Lee (6) and Hwang and Shin 
(7) prior to the pandemic indicate that nursing students exhibit 

TABLE 1 Differences of academic resilience according to participants’ general characteristics (N = 195).

Characters Categories n (%) or Mean ± SD Academic resilience

Mean ± SD t or F p Tukey

Age (year) 22.25 ± 2.05

Gender Female 161 (82.6) 4.00 ± 0.47 −1.48 0.142

Male 34 (17.4) 3.86 ± 0.62

Academic year First 45 (23.1) 3.98 ± 0.55 1.53 0.208

Second 39 (20.0) 3.86 ± 0.50

Third 65 (33.3) 3.96 ± 0.46

Fourth 46 (23.6) 4.09 ± 0.49

Economic status High 31 (15.9) 4.08 ± 0.55 0.89 0.414

Middle 143 (73.3) 3.96 ± 0.48

Low 21 (10.8) 3.918 ± 0.54

School life stress Higha 53 (27.2) 3.84 ± 0.52 8.83 <0.001

Middleb 106 (54.4) 3.94 ± 0.49 a,b < c

Lowc 36 (18.5) 4.26 ± 0.36

Subjective health status Gooda 72 (36.9) 4.16 ± 0.47 10.67 <0.001

Moderateb 94 (48.2) 3.90 ± 0.45 a > b,c

Badc 29 (14.9) 3.73 ± 0.58

Satisfaction with major Satisfieda 93 (47.7) 4.14 ± 0.44 15.04 <0.001

Neutralb 89 (45.6) 3.86 ± 0.46 a,b > c 

a > bDissatisfiedc 13 (6.7) 3.52 ± 0.67

Motivation for applying to 

nursing

Interest, aptitude 96 (49.2) 4.02 ± 0.44 0.69 0.557

High employment rate 47 (24.1) 3.93 ± 0.56

Others’ suggestions 30 (15.4) 3.91 ± 0.61

Specialized profession 22 (11.3) 3.92 ± 0.45

“a, b, c” indicate the results of Tukey post hoc tests. 
They are just symbols. p and Tukey.
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relatively constant academic resilience. However, Lee and Jang 
reported a drastic reduction in academic resilience (19) in 2020, when 
education was imparted using non-face-to-face classes due to the 
pandemic. The level of academic resilience increased again in the 
current study, which was conducted in 2021. This can be attributed to 
the stable operation of in-person classes and students’ adjustment to 
them. It can be  interpreted that academic resilience, defined as 
individual ability that is distinct from that of others in achieving 
academic success even under challenging circumstances (4, 5), 
improved remarkably as the pandemic caused a paradigm shift in the 
educational system. An international study that examined the 

academic resilience of graduate and undergraduate students after the 
COVID-19 outbreak reported that students’ academic resilience had 
increased, and that they demonstrated a strong will to overcome 
difficult situations and cope with challenges, and were able to 
recognize themselves as individuals who can recover from hardships 
(29); these findings support the current study’s results. The fact that 
self-control yielded the highest score (4.22) among the subscales of 
academic resilience in this study also indicates the situation that 
prevailed during the pandemic period.

The result of significantly lower academic resilience among 
participants with high levels of stress from school life and those who 
were dissatisfied with their academic major was similar to that of a 
preceding study (30). Academic stress and dissatisfaction have been 
shown to negatively impact academic satisfaction, specifically online 
studies (31), and thereby causing academic failure. Therefore, attempts 
to explore the use of academic resilience as an alternative to maximize 
students’ academic achievement in the context of the heavy increase 
in quantitative and qualitative online and non-face-to-face education 
are considered meaningful.

The correlation analysis between the study variables showed that 
the higher the optimism, emotional intelligence, and self-directed 
learning competency, the higher will be academic resilience; this result 
has been confirmed by several prior studies. Individuals with high 
levels of optimism are more likely to be proactive in achieving their 
goals and gain satisfaction while working toward them, and optimism 
affects academic achievement and learning engagement (32, 33). 
Additionally, optimism, academic resilience, and satisfaction with 
one’s academic major are significantly correlated with one another (6). 
Emotional intelligence is associated with high academic achievement 
(16, 34). Prior research has also confirmed the relationship between 
emotional intelligence, academic resilience, and self-regulation (35), 
as well as the correlation between positive psychological resources and 
academic resilience (36). Self-directed learning competency has been 
shown to correlate with academic self-efficacy (15, 37) and positive 
emotions (2), supporting the study results.

In this study, optimism, emotional intelligence, and self-directed 
learning competency were found to affect academic resilience. Self-
directed learning competency was also found to partially mediate the 
relationship between optimism and academic resilience and between 
emotional intelligence and academic resilience. These results confirm 
that optimism and emotional intelligence influence academic 
resilience not only directly, but also indirectly through self-directed 
learning competency. Therefore, interventions that improve self-
directed learning competency as a strategy to enhance optimism and 
emotional intelligence for promoting academic resilience are needed. 
Self-directed learning involves establishing learning objectives and 
plans and adopting cognitive, motivational, and behavioral strategies 
effectively, which is essential for successful learning by immersing 
oneself in learning (38, 39). Meanwhile, self-directed learning 
competency is an important determinant of academic achievement 
(40) and is associated with low academic burnout (41). It has a 
mediating effect on the relationships between various variables, such 
as emotional intelligence and creative performance (42), nursing 
students’ caring and resilience (43), learning motivation and learning 
flow (44), growth mindset and perceived academic achievement (45), 
and undergraduates’ level of career decisions and learning satisfaction 
(46). These findings demonstrate that self-directed learning 

TABLE 2 Levels of optimism, “Emotional intelligence”, “Self-directed 
learning competency”, and “Academic resilience” (N = 195).

Variables Min Max Mean SD

Optimism 1.50 4.83 3.59 0.66

Emotional intelligence 1.13 7.00 5.24 0.79

Self-emotion appraisal 1.00 7.00 5.67 0.93

Other-emotion appraisal 1.50 7.00 5.55 1.03

Emotional utilization 1.00 7.00 5.16 1.19

Regulation of emotions 1.00 7.00 4.59 1.16

Self-directed learning 

competency
2.33 5.00 3.80 0.48

Cognitive abilities 2.00 5.00 4.04 0.54

Learning strategy 1.00 5.00 3.92 0.67

Learning activity 1.00 5.00 3.05 0.81

Evaluation 1.20 5.00 3.67 0.68

Interpersonal skills 2.11 5.00 4.04 0.53

Academic resilience 2.03 4.93 3.97 0.50

Learning control 1.00 5.00 3.91 0.76

Friend support 1.60 5.00 3.90 0.76

Self-control 2.50 5.00 4.22 0.47

Positive attitude 1.60 5.00 3.86 0.68

Task responsibility 2.25 5.00 4.14 0.64

Parental support 1.25 5.00 3.75 0.85

TABLE 3 Correlations between optimism, emotional intelligence, self-
directed learning competency, and academic resilience (N = 195).

Variables
Self-directed 

learning 
competency

Optimism
Emotional 

intelligence

r (p)

Academic 

resilience
0.66 (< 0.001) 0.55 (< 0.001) 0.61 (< 0.001)

Self-directed 

learning 

competency

1 0.31 (< 0.001) 0.62 (< 0.001)

Optimism 1 0.48 (< 0.001)
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competency plays an important role in enhancing academic 
achievement and success.

Academic achievement is not determined by specific factors but 
rather through the interaction of various factors, including 
demographic, psycho-emotional, academic, and environmental 
factors. Even after obtaining a nursing license, lifelong learning is 
central to the clinical field of nursing (47), and this involves 
continuous professional development, which is imperative to 
update nurses’ knowledge and skills (48). Therefore, nursing 
students must establish effective learning strategies to complete 
theoretical and practical training courses and fulfill their role as 
nurse practitioners after graduation; this is also a pragmatic way of 
adjusting with the paradigm shift in education following the 
COVID-19 pandemic. The self-directed learning competency 
identified in this study provides the direction for future nursing 
education, and it is necessary to reflect it in the educational content 
and nursing methods and use it actively. Therefore, in order to 
enhance self-directed learning competency, an educational 
environment in which repetitive learning is possible is established, 
and interactions between instructors and learners and between 

learners are facilitated even in an online environment. It is necessary 
to develop and apply a curriculum that learners set goals for 
themselves, establish plans to achieve them, and practice them. 
Moreover, based on the research result that learners’ self-directed 
learning competency can be well established in e-learning when 
learners recognize a sense of presence in the learning process (49), 
a teaching-learning method for online classes focusing on presence 
should be developed. Considering the characteristics of nursing 
education in which harmony between theory and practice is 
important, active use of virtual simulation and extended simulation 
can be considered.

This study is significant in that it confirms the role of self-
directed learning competency in enhancing academic resilience. 
However, this study has several limitations. The cross-sectional 
design and convenience sampling limits generalization of the 
results and the causal relationship between variables could not 
be determined. Through previous studies, the authors were able 
to confirm significant correlations among variables such as 
optimism, emotional intelligence, self-directed learning 
competency, and academic resilience; and a significant mediating 
effect of self-directed learning competency (2, 6, 7, 16–18). 
Therefore, we tried to explore how the relationship between these 
variables changed under the non-face-to-face online class 
environment following the COVID-19 pandemic. We  reached 
similar results to previous studies. In particular, based on the 
previous results that online classes enhance learners’ self-directed 
learning ability which influences nursing students’ academic 
achievement (13, 14), we  aimed to examine the role of self-
directed learning competency in these relationships while online 
classes lasted more than 2 years. We  reached similar results to 
previous studies. However, there is a limitation in that the 
structural equation that confirms the relationship between each 
variable has not been analyzed. Hence, it needs to perform 
structural equation modeling to compare two mediation models, 
one with optimism and the other with emotional intelligence and 
to control for other effects. Additionally, it is necessary to conduct 
longitudinal studies and studies on intervention programs for 
improving self-directed learning competency. Repeated studies 
are required to confirm the impact of various factors on 
academic resilience.

TABLE 4 Mediating effect of self-directed learning competency on the relationship between optimism and academic resilience (N = 195).

Step Direction B SE β t p Adj. R2 F p

1

Optimism → Self-

directed learning 

competency

0.13 0.05 0.18 2.37 0.019 0.181 5.60 0.019

2
Optimism → 

Academic resilience
0.33 0.05 0.43 6.49 <0.001 0.338 42.16 <0.001

3
Optimism → 

Academic resilience
0.26 0.04 0.34 6.21 <0.001 0.567 82.28 <0.001

Self-directed learning 

competency → 

Academic resilience

0.56 0.06 0.53 10.00 <0.001

Sobel test Z = 2.29, p = 0.022.

FIGURE 1

Mediating effect of self-directed learning competency on the 
relationship between optimism and academic resilience.
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5. Conclusion

This descriptive survey study identified factors that affect nursing 
students’ academic resilience, centered on optimism, emotional 
intelligence, and self-directed learning competency. The study results 
showed that when optimism and emotional intelligence are higher, self-
directed learning competency is higher, and so is academic resilience. In 
addition, optimism, emotional intelligence, and self-directed learning 
competency affect academic resilience, and self-directed learning 
competency mediates the relationship between optimism, emotional 
intelligence, and academic resilience. Changes in the education system 
are inevitable due to the clinical setting and the impact of the COVID-19 
pandemic. This study suggests strengthening nursing students’ positive 
attributes and self-directed learning competency as a strategy to prepare 
for changes in education; improving the nursing curriculum and 
teaching methods to achieve this seems imperative in the future.
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TABLE 5 Mediating effect of self-directed learning competency on the relationship between emotional intelligence and academic resilience (N = 195).

Step Direction B SE β t p Adj. R2 F p

1

Emotional intelligence → 

Self-directed learning 

competency

0.35 0.04 0.59 9.00 <0.001 0.411 80.94 <0.001

2
Emotional intelligence → 

Academic resilience
0.32 0.04 0.51 7.59 <0.001 0.380 57.60 <0.001

3
Emotional intelligence → 

Academic resilience
0.15 0.05 0.23 3.27 0.001 0.506 60.53 <0.001

Self-directed learning 

competency → Academic 

resilience

0.49 0.07 0.47 6.98 <0.001

Sobel test Z = 5.53, p < 0.001.

FIGURE 2

Mediating effect of self-directed learning competency on the 
relationship between emotional intelligence and academic resilience.
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Introduction: Risk factors for noncommunicable diseases such as insufficient 
physical activity (PA), overweight or hypertension are becoming increasingly 
predominant among children globally. While school-based interventions are 
promising preventive strategies, evidence of their long-term effectiveness, 
especially among vulnerable populations, is scarce. We aim to assess the short-
term effects of the physical and health KaziKidz intervention on cardiometabolic 
risk factors and the long-term, pre-and post-COVID-19 pandemic changes 
thereof in high-risk children from marginalized communities.

Methods: The intervention was tested in a cluster-randomized controlled trial 
between January and October 2019  in eight primary schools near Gqeberha, 
South  Africa. Children with overweight, elevated blood pressure, pre-diabetes, 
and/or borderline dyslipidemia were identified and re-assessed 2 years post-
intervention. Study outcomes included accelerometry-measured PA (MVPA), 
body mass index (BMI), mean arterial pressure (MAP), glucose (HbA1c), and lipid 
levels (TC to HDL ratio). We  conducted mixed regression analyses to assess 
intervention effects by cardiometabolic risk profile, and Wilcoxon signed-rank 
tests to evaluate longitudinal changes in the high-risk subpopulation.

Results: We found a significant intervention effect on MVPA during school hours for 
physically inactive children, and among active as well as inactive girls. In contrast, 
the intervention lowered HbA1c and TC to HDL ratio only in children with glucose 
or lipid values within the norm, respectively. At follow-up, the intervention effects 
were not maintained in at-risk children, who showed a decline in MVPA, and an 
increase in BMI-for-age, MAP, HbA1c and TC to HDL ratio.
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Conclusion: We conclude that schools are key settings in which to promote 
PA and improve health; however, structural changes are necessary to ensure 
that effective interventions reach marginalized school populations and achieve 
sustainable impact.

KEYWORDS

physical activity, health promotion, school-based, noncommunicable diseases, 
effectiveness, sustainability, South Africa 

1. Introduction

Unhealthy behaviors, such as physical inactivity, and subsequent 
cardiometabolic changes including increased weight, raised blood 
pressure (BP), high plasma glucose, or an abnormal lipid profile are 
well-established risk factors for noncommunicable diseases (NCDs) 
diseases (1). While NCDs appear typically in adulthood, evidence 
shows that health during the first periods of life will have an impact 
on adult life (2). Yet, modifiable risk factors are getting more 
predominant among children. For instance, it is estimated that 81% of 
children worldwide do not meet the recommended 60 min of 
moderate to vigorous intensity physical activity (MVPA) per day (3). 
Meanwhile, childhood obesity and hypertension have increased 
dramatically in the last decades (4, 5). Hence, reducing risk factors 
early in life to prevent the continuous rise of NCDs is urgently needed.

One strategy to halt the incidence of NCDs is promoting healthy, 
active lifestyles from a young age (6). Engagement in regular physical 
activity (PA) has been described to support physical and mental health 
in school-aged children and avert weight-related cardiometabolic 
diseases (7–10). At the same time, education to support behavioral 
change around PA has been recognized as a cost-effective strategy to 
reduce NCDs (11). Thus, several PA interventions have focused on the 
school setting for this purpose. Concretely, comprehensive school PA 
programs (CSPAs) have been identified as promising strategies to 
increase daily movement while reaching vast numbers of children (12).

However, conflicting literature exists about the effectiveness of 
school-embedded programs in increasing PA and improving health 
among children. Systematic reviews have demonstrated either no 
improvement in PA and cardiovascular risk (13, 14), or positive 
though modest effects (15, 16) both in the short- and long-term. 
Although initial beneficial effects have been described to attenuate 
over time, more complex interventions that showed no immediate 
impact reported improvements long after the intervention’s end (17). 
Thus, follow-up measurements are important to evaluate the efficacy 
of interventions and maintenance of results.

Furthermore, the majority of evidence originates from high-
income countries. In South Africa, varying results have been described 
for school-based interventions on health behaviors and risk among 
underprivileged adolescents (18, 19). A recent systematic review 
corroborated the inconsistency in interventions effectiveness in Africa 
(20). On the other hand, studies have shown that tailoring programs 
to the needs of vulnerable groups rather than prioritizing a higher 
population reach, increases intervention feasibility (21). The scarcity 
of evidence and discrepant results highlight the need for further 
research on the long-term effectiveness of lifestyle interventions in 
low- to middle-income countries, especially among vulnerable groups.

Against this background, we  developed the KaziKidz health 
promotion program incorporating CSPAs components and tailoring 
it to low-resourced schools.1 The main purpose of this study is to 
examine short- and long-term changes on the cardiometabolic risk 
profile of children at risk of NCDs as a result of program participation. 
Specifically, we will first compare children presenting risk factors for 
NCDs with healthy counterparts, and assess the intervention effect on 
movement and cardiometabolic parameters. We will then examine the 
development of these risk factors in at-risk children two years’ post-
intervention. Based on prior knowledge, we  hypothesize that the 
intervention will have a positive effect on improving learners’ health 
outcomes, but we expect the effect to decline over time.

2. Materials and methods

2.1. Study design

A cluster-randomized controlled trial (RCT) was implemented in 
low-income primary schools from marginalized neighborhoods 
around Gqeberha, in the Eastern Cape of South Africa (22). The study 
included baseline assessments in January 2019, a 20 week intervention 
period, and post-intervention measurements in October 2019. Eight 
schools met the inclusion criteria of geographical location and 
representativeness, language, and school commitment. The allocation 
to a study condition was done at the school level, in a sequential 
manner, and using opaque, sealed envelopes. Four schools were 
randomly allotted to the intervention arm, and four to the control arm.

Building on the RCT, a cohort of at-risk children was identified 
and followed up two years’ post-intervention with a final assessment 
in October 2021.

2.2. Intervention

The KaziKidz intervention is part of the KaziBantu project that 
aims to enhance health and physical literacy in low-resourced primary 
schools. It utilizes the KaziKidz toolkit, which consists of ready-to-use 
lessons for teachers covering (1) physical education (PE), (2) moving-
to-music dance classes, and (3) health, hygiene and nutrition 
education. PE and moving-to-music each comprise 32 lessons of 
40 min, with one weekly lesson of each subject. Health and hygiene, 

1 https://www.kazibantu.org/
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and nutrition each include three 40 min lessons conducted throughout 
the school year. All lessons are adapted for grades one to seven.

The KaziKidz teaching material was delivered to all classes grades 
four to six from March to July 2019 by life-skills orientation teachers. 
In addition, the four intervention schools received basic sports 
equipment and painted playground games. To test different delivery 
strategies, two of these schools were additionally offered two 90 min 
workshops that informed teachers on the practical implementation of 
the toolkit. One of them further received support from a trained 
sports graduate from the Department of Human Movement Science 
at the Nelson Mandela University, who assisted teachers with the 
intervention delivery.

Further details on the intervention can be  found in the study 
protocol (22).

2.3. Participants

In the original RCT, data was collected from one class of each 
grade (grades four to six) in all participating schools, with most 
children being 8–13 years old. For a child to participate in the RCT, 
the following inclusion criteria had to be  met: (1) having written 
consent from a guardian and oral assent from child, (2) not been 
enrolled in other clinical trials, and (3) have been cleared to participate 
by a qualified healthcare professional.

As reported in the first section of the flow diagram (Figure 1), 
1,020 learners were screened and 975 randomized at school level after 
having met the inclusion criteria. Excluding baseline and post-
intervention drop-outs, data from 961 learners (473 intervention 
versus 488 control arm) were included in the short-term analysis.

For the follow-up study, a sub-cohort of children was selected and 
included in the study if they (1) had participated in the RCT baseline 
and post-intervention assessments; (2) based on the baseline records 
presented at least one of the following cardiometabolic diseases: (i) 
overweight or obesity, (ii) elevated BP or hypertension, (iii) 
pre-diabetes or diabetes, (iv) borderline or dyslipidemia, based on 
age-standardized guidelines; and (3) had given consent. The second 
section of Figure 1 shows that from an eligible sample of 543 children 
identified at risk, 280 were enrolled in the study and included in the 
final analysis (133 intervention versus 147 control arm). Further 
details on the study population and setting can be found in the study 
protocols (22, 23).

2.4. Data collection

2.4.1. Physical activity
PA was assessed via accelerometry. The triaxial actigraph 

wGT3X-BT (ActiGraph LLC, Pensacola, United States) was set up at 
a 30 Hz sampling rate and worn around the hip for seven consecutive 
days. Data processing was done in the ActiLife software (version 
6.13.4; ActiGraph LLC, Pensacola, United States) using a 10 s epoch 
length and the Troiano et al. algorithm to remove non-wear-time (24). 
PA measurements were included for further analyses if they consisted 
of at least three valid schooldays and one valid weekend day. A valid 
day was defined by a minimum of three hours’ wear-time between 
08:00 and 15:00 (school days), or eight hours between 06:00 and 24:00 
(weekend day). MVPA was calculated as minutes per day spent in 

moderate and vigorous intensity activity levels, as defined by Evenson 
et al. cut-off points. Non-compliance with the 60 min of MVPA per 
day recommended for children by the World Health Organization 
(WHO) was considered physical inactivity.

2.4.2. Anthropometric and clinical outcomes
We used a digital weighing scale (MC-580; Tanita, Tokyo, Japan) 

to measure body weight and a stadiometer for body height. Body mass 
index represents weight (kg) divided by squared height (m2). 
Sex-adjusted BMI-for-age z scores (zBMI) were determined based on 
the WHO children growth standards (25). Overweight was defined as 
zBMI values over 1 standard deviation.

Resting BP was appraised three times using the Omron automated 
oscillometric device (Omron® M6 AC; Hoofddorp, Netherlands). The 
mean of the last two readings was used to compute systolic (SBP) and 
diastolic (DBP) BP. Mean arterial blood pressure (MAP) was 
calculated as: 1/3(SBP-DBP) + DBP (26). A SBP and/or DBP over the 
90th percentile or 120/80 mmHg were characterized as elevated 
BP (27).

Minimally invasive blood sampling was done by pricking the 
child’s fingertip with a safety lancet. The Alere Afinion AS 100 
Analyzer device (Abbott Laboratories, Illinois, United States) was used 
to determine glycated haemoglobin (HbA1c) and total cholesterol 
(TC) to high-density lipoprotein (HDL) ratio levels. HbA1c values 
higher than 39 mmol/mol and a TC higher than 4.40 mmol/L were 
indicative of pre-diabetes (28) and borderline dyslipidemia (29), 
respectively.

2.4.3. Socioeconomic status
We employed a nine-item questionnaire covering housing 

characteristics (type of house, number of bedrooms, own toilet, type 
of toilet, access to water, access to electricity) and household 
possessions (washing machine, refrigerator, car) to evaluate the 
socioeconomic status (SES) of children according to previous research 
(30). A SES index was calculated by dichotomizing the nine items 
(0 = not available, low quality; 1 = available, high quality) and adding 
them up, whereby 0 represents the lowest SES possible and 9 
the highest.

2.5. Statistical analyses

Data was double-entered and validated using EpiData (version 
3.1), and EvaSys (version 7.1) was used to appraise questionnaire 
data. Continuous outcomes were described with medians and 95% 
confidence intervals (CI), while categorical variables were presented 
as frequencies and 95% CI. Since missing data differed by outcome, 
we reported sample size for each analysis separately. We applied a 
series of separate linear mixed models to evaluate the short-term 
intervention effect on PA and health outcomes by risk group using 
classes as random effects. Model for zBMI-for-age was controlled for 
baseline levels and SES. Models for MAP, HbA1c and TC to HDL 
ratio were controlled for baseline levels, age, sex, and SES. Total and 
school MVPA were controlled for baseline levels, age, sex, SES, and 
wear-time. Post-hoc analyses included studying the effect of the 
intervention on PA levels by sex. To assess the long-term 
development of cardiovascular risk factors in the subsample of 
at-risk children, we performed pair-wise Wilcoxon signed-rank tests 
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for within-subject variations between baseline, post-intervention 
and follow-up. Size effect r was calculated as the absolute z score 
divided by the square root of the sample size, and interpreted 
according to Cohen (31). We  then conducted the mixed linear 
regression models described above to examine the association 
between intervention arm and long-term outcomes. We used the 
bias-corrected and accelerated bootstrap interval with 1,000 
replicates to construct estimates and 95% CI, and we  set a 
significance level at p < 0.05 for all analyses. Statistical analyses were 
done in IBM SPSS Statistics (version 28) for Windows.

3. Results

Table  1 shows baseline characteristics of all participants by 
intervention group. Median age was 10.8 years old (95% CI: 10.71 
to 10.92) and the percentage of girls and boys was distributed 
almost equally between both the intervention and the control group 
(girls: 49.0% versus 48.8%; boys: 51.0% versus 51.2%, respectively). 
Median SES was 6.0 (95% CI: 6.00 to 6.00) for both groups. The 
control and the intervention groups differed in MAP (Md: 80.67 
versus 79.00, respectively) and TC to HDL ratio (Md: 3.00 versus 

FIGURE 1

Participant flow diagram.
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2.80, respectively). The prevalence of risk factors for all participants 
was 22.4% (95% CI: 19.7 to 25.2%) for overweight or obesity, 36.7% 
(95% CI: 33.6 to 39.8%) for elevated BP or hypertension, 13.6% 
(95% CI: 11.1 to 16.2%) for pre- or diabetes, 16.0% (95% CI: 13.2 to 
18.6%) for pre- or dyslipidemia, and 35.8% (95% CI: 32.7 to 39.3) 
for physical inactivity.

Results of mixed regression analyses are presented in Table 2. 
The intervention showed a statistically significant effect in increasing 
MVPA during school among physically inactive children (B = 1.71, 
95% CI: 0.14 to 3.35, p = 0.008) but not in already active children 
(B = 0.19, 95% CI: −1.58 to 1.08, p = 0.762). No significant 
intervention effect was observed for total MVPA in neither group. 
The intervention significantly lowered MAP both in children at risk 
of hypertension (B = −2.16, 95% CI: −4.20 to −0.06, p = 0.008) and 
in those not at risk (B = −1.77, 95% CI: −3.14 to −0.70, p = 0.004). 
For both HbA1c and TC to HDL ratio a significant positive 
intervention effect was observed in children not at risk of diabetes 
(HbA1c: B = −0.26, 95% CI: −0.52 to −0.01, p = 0.037) or 
dyslipidemia (TC to HDL ratio: B = −0.11, 95% CI: 0.18 to −0.05, 
p = 0.002). Meanwhile, children with higher HbA1c baseline levels 
did not experience a significant intervention effect (B = −0.38, 95% 

CI: −1.32 to 0.29, p = 0.458), while the intervention significantly 
increased TC to HDL ratio levels compared with those at baseline 
(B = 0.12, 95% CI: −0.002 to 0.23, p = 0.036).

The regression analysis showed a significant association of sex 
with total and in-school MVPA. Post-hoc analyses revealed that 
the intervention was effective in increasing in-school MVPA time 
among girls both not compliant (B = 2.03, 95% CI: 0.58 to 3.42, 
p < 0.001) and compliant (B = 1.80, 95% CI: −0.22 to 3.82, 
p = 0.035) with PA recommendations, but no significant 
association was observed for boys in either group (B = 0.68, 95% 
CI: −5.39 to 7.82, p = 0.694; B = −1.39, 95% CI: −3.29 to 0.50, 
p = 0.109, respectively), nor in total MVPA for any sub-group 
(Supplementary Table S1).

We report Wilcoxon signed-rank findings for within-subject 
variations over time in at-risk children in Table 3. In general, the 
test revealed a statistically significant change in all outcomes 
during the intervention period, and no significant change between 
post-intervention and follow-up. In physically inactive children, 
both total and in-school MVPA increased significantly (z = −4.24, 
p < 0.001; z = −3.74, p < 0.001, respectively) from baseline to post-
intervention. From post-intervention to follow-up, the median 

TABLE 1 Demographic and clinical characteristics of participants at baseline, in January 2019 (N = 961).

Numeric variable Control Intervention

N Median 95% CI N Median 95% CI

Age (years) 488 10.88 10.72–11.02 473 10.73 10.61–10.89

Total MVPAa (min/day) 466 67.82 64.61–71.42 449 71.93 68.17–74.24

In-school MVPA (min/day) 466 16.26 15.33–17.20 449 16.60 15.93–17.50

BMIb-for-age (z scores) 443 0.15 0.00–0.28 469 −0.12 −0.23–0.01

MAPc (mmHg) 478 80.67 79.67–81.50 460 79.00 78.17–79.67

HbA1cd (mmol/mol) 364 36.00 35.00–36.00 395 36.00 35.00–36.00

TC:HDLe 357 3.00 2.90–3.10 394 2.80 2.70–2.90

SESf (0–9 scale) 454 6.00 6.00–7.00 435 6.00 6.00–6.00

Categorical variable Control Intervention

N % 95% CI N % 95% CI

Sex

  Girls 238 48.8 44.5–53.3 232 49.0 44.4–53.7

  Boys 250 51.2 46.7–55.5 241 51.0 46.3–55.6

Physical inactivityg 176 37.8 33.5–42.3 152 33.9 29.8–38.3

Overweighth 113 25.5 21.2–29.8 91 19.4 15.8–22.8

Elevated blood pressurei 183 38.3 33.9–42.5 161 35.0 30.7–39.6

Prediabetesj 50 13.7 10.4–17.3 53 13.4 10.1–16.7

Predyslipidemiak 66 18.5 14.6–22.7 54 13.7 10.2–17.3

aModerate to vigorous intensity physical activity.
bBody mass index.
cMean arterial pressure.
dGlycated haemoglobin.
eTotal cholesterol to high-density lipoprotein ratio.
fSocioeconomic status.
gMVPA below 60 min a day.
hzBMI-for-age over 1 standard deviation.
iSystolic and/or diastolic blood pressure over the 90th percentile or 120/80 mmHg.
jHbA1c over 39 mmol/mol.
kTC over 4.40 mmol/L.
Bold values indicate statistical significance.

26

https://doi.org/10.3389/fpubh.2023.1199381
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Arnaiz et al. 10.3389/fpubh.2023.1199381

Frontiers in Public Health 06 frontiersin.org

score of total MVPA declined from 53.29 to 41.90, although this 
decrease was not statistically significant (z = −1.95, p = 0.05) and 
of small effect size (r = 0.26). For in-school MVPA, a 
non-significant increase of small effect was observed at follow-up 
(z = 1.45, p = 0.15, r = 0.17). MAP was the only outcome that 
showed significant changes in both periods. While a significant 
decrease of large size effect was observed during the intervention 
(z = −6.48, p < 0.001, r = 0.53), MAP levels increased between post-
intervention and follow-up (z = −5.18, p < 0.001) with a medium 
size effect (r = 0.42). Similarly, a statistically significant reduction 
of large size effect was observed from baseline to post-intervention 
in both HbA1c (z = −5.78, p < 0.001, r = 0.88) and TC to HDL ratio 
(z = −4.71, p < 0.001, r = 0.62), followed by a rise of the median 
values at follow-up that was non-significant and of small effect 
size (HbA1c: z = −1.63, p = 0.104, r = 0.25; TC to HDL ratio: 

z = −1.61, p = 0.11, r = 0.21). Median zBMI-for-age raised over 
time across all time points (Md: baseline: 1.76, post-intervention: 
1.77, follow-up: 1.82).

Further, we wanted to examine whether an intervention effect 
could be  observed in the long-term. Figure  2 depicts the 
development of cardiovascular risk factors in at-risk children 
from baseline to follow-up by intervention arm. For at-risk 
children who participated in the intervention, PA levels decreased 
between post-intervention and follow-up, and all other risk 
factors increased. Children at risk who were in the control group 
followed a similar development, except for school MVPA, whose 
levels rose during this period. We confirmed these observations 
via mixed regression analyses (Supplementary Table S2). No 
significant intervention effect was found between post-
intervention and follow-up.

TABLE 2 Post- intervention effects on cardiometabolic risk factors in not at-risk versus at-risk children.

Risk factor Not at-risk At-risk

N Beta 95% CI p-value N Beta 95% CI p-value

Total MVPAa (min/day) 425 −1.64 −5.94–2.66 0.314 254 0.70 −3.72–5.85 0.643

In-school MVPA (min/day) 425 −0.19 −1.58–1.08 0.762 253 1.71 0.14–3.35 0.008

BMI-for-ageb (z scores) 646 −0.02 −0.07–0.03 0.336 186 −0.001 −0.09–0.11 0.981

MAPc (mmHg) 538 −1.77 −3.14–−0.70 0.004 317 −2.16 −4.20–−0.06 0.008

HbA1cd (mmol/mol) 600 −0.26 −0.52–−0.01 0.037 97 −0.38 −1.32–0.29 0.458

TC:HDLe 576 −0.11 −0.18–−0.05 0.002 111 0.12 −0.002–0.23 0.036

At-risk is defined for each outcome separately as: physical inactivity for total and in-school MVPA, overweight or obesity for BMI-for-age, elevated blood pressure or hypertension for MAP, 
pre- or diabetes for HbA1c, pre- or dyslipidemia for TC:HDL. Mixed linear regression were applied. All outcomes have been controlled for baseline outcome, age, sex and SES using class as 
random effects; BMI-for-age has not been controlled for age and sex; total and school MVPA have been further controlled for wear-time. Bias-corrected and accelerated (BCa) and 1,000 
replicates bootstrap adjusted results.
aModerate to vigorous intensity physical activity.
bBody mass index.
cMean arterial pressure.
dGlycated haemoglobin.
eTotal cholesterol to high-density lipoprotein ratio.
Bold values indicate statistical significance.

TABLE 3 Longitudinal changes in cardiometabolic risk factors in children at risk of noncommunicable diseases from baseline to follow-up.

Risk factor N Baseline Post-
intervention

Follow-up Baseline—post-
intervention

Post-intervention—
follow-up

Median (95% 
CI)

Median (95% 
CI)

Median (95% 
CI)

z p-
value

r z p-
value

r

Total MVPAa (min/

day)
58 46.65 (45.71–48.60) 53.29 (49.40–57.26) 41.90 (38.40–53.31) −4.24 <0.001 0.56 −1.95 0.052 0.26

In-school MVPA 

(min/day)
74 12.65 (11.50–15.03) 15.88 (14.13–17.93) 17.73 (15.53–19.47) −3.74 <0.001 0.43 −1.45 0.147 0.17

BMI-for-ageb (z 

scores)
101 1.76 (1.41–1.99) 1.77 (1.57–2.10) 1.82 (1.60–2.10) −2.07 0.039 0.21 −0.34 0.737 0.03

MAPc (mmHg) 152 87.75 (86.08–89.50) 81.92 (80.58–83.83) 85.75 (84.25–87.50) −6.48 <0.001 0.53 −5.18 <0.001 0.42

HbA1cd (mmol/mol) 43 39.00 (39.00–40.00) 37.00 (36.00–37.00) 38.00 (37.00–38.00) −5.78 <0.001 0.88 −1.63 0.104 0.25

TC:HDLe 57 3.30 (3.00–3.50) 2.90 (2.70–3.30) 3.00 (2.80–3.20) −4.71 <0.001 0.62 −1.61 0.11 0.21

At-risk is defined for each outcome separately as: below 60 min of MVPA a day for total and in-school MVPA, overweight or obesity for BMI-for-age, elevated blood pressure or hypertension 
for MAP, pre- or diabetes for HbA1c, pre- or dyslipidemia for TC:HDL. Wilcoxon signed-rank test. r = z/√N. Interpretation of size effect according to Cohen (1988): Small: r from 0.01 to 
0.029. Medium: r from 0.30 to 0.49. Large: r ≥ 0.5. Bias-corrected and accelerated (BCa) and 1,000 replicates bootstrap adjusted results.
aModerate to vigorous intensity physical activity.
bBody mass index.
cMean arterial pressure.
dGlycated haemoglobin.
eTotal cholesterol to high-density lipoprotein ratio.
Bold values indicate statistical significance.
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4. Discussion

The main findings of this study are that the KaziKidz school-
based intervention had beneficial short-term effects that differed 
depending on the children’s cardiometabolic risk profile, and that 
the observed effects lessened over time in vulnerable children. In 
the short-term, the intervention was effective in increasing during 
school MVPA for physically inactive children and among girls 
regardless of initial PA levels. At the same time, the intervention 
reduced MAP for all children, while only healthy children’s HbA1c 
and TC to HDL ratio levels decreased significantly. At the 2 year 
follow-up, the intervention effects were not maintained in 
children at risk of NCDs, who showed lower total time spent in 
MVPA and elevated zBMI-for-age, MAP, HbA1c and TC to HDL 
ratio levels.

Our first aim was to study the immediate effect of a health-
enhancing physical education intervention on cardiometabolic 
indicators in children at risk of NCDs compared to their healthy peers.

Although mixed results have been reported for school-based 
programs targeting PA, our findings are in line with those of a recent 
umbrella review (32). In this overview, Mannocci and colleagues 
found small increases in PA among children. However, the significant 
improvement in-school MVPA was not observed in total 
MVPA. Disagreement between in-school PA participation and total 
movement throughout the day has already been described. Favorable 
effects on PA levels during PE classes and school hours were not 
mirrored by a positive impact during leisure time (16), or were 
attenuated by inactivity after school (14). So far, the focus around the 
health benefits of PA has been on total MVPA across the day. We argue 
that neglecting interventions that prove effective in increasing MVPA 

FIGURE 2

Longitudinal changes in cardiometabolic risk factors in children at risk of noncommunicable diseases. Changes from baseline to post-intervention and 
from post-intervention to follow-up are represented by intervention arm for (A) total moderate to vigorous intensity physical activity (total MVPA), 
(B) in-school moderate to vigorous intensity physical activity (school MVPA), (C) sex- and age-adjusted body-mass-index (BMI-for-age), (D) mean 
arterial pressure (MAP), (E) glycated haemoglobin (HbA1c), and (F) total cholesterol to high-density lipoprotein ratio (TC:HDL).

28

https://doi.org/10.3389/fpubh.2023.1199381
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Arnaiz et al. 10.3389/fpubh.2023.1199381

Frontiers in Public Health 08 frontiersin.org

during the school time would be a missed opportunity to reach certain 
subgroups with less inherent motivation or opportunities to move 
outside of school hours.

In fact, the positive results found on school MVPA were on 
children with low initial levels of PA, as well as in girls independent 
of their activity status. These findings differ from that of a pooled 
analysis that detected a positive effect on PA for already active 
children, but not for inactive children or girls (33). Similarly, Love 
et  al. did not find evidence of variable efficacy by sex (14). One 
possible explanation is that our intervention was better suited to meet 
the specific needs of inactive children and girls compared to the 
studies included in these analyses. Concretely, the KaziKidz toolkit 
aims to integrate movement into the learners daily lives through fun 
and games, rather than with competitive team games. The latest has 
been identified as a barrier of girls’ participation in physical activities 
(34). Moreover, increasing movement levels in these groups could 
help develop their motoric skills and, ideally, create long-lasting 
positive attitudes towards PA. As high-intensity PA has been 
repeatedly associated with better cardiovascular outcomes (35), even 
small increases in PA levels accumulated over time could have 
meaningful clinical implications in at-risk populations.

Conflicting results exist about the potential of interventions to 
modify cardiometabolic risk markers. In our study, the intervention 
did not affect BMI levels in neither normal weight or overweight 
learners. However, it lowered MAP for children with and without 
pre-existing elevated BP. Furthermore, a significant improvement in 
glucose and lipid levels was only observed among children with no 
glycemic or lipidemic disorders, respectively. Poor cardiovascular 
health in children is oftentimes associated with unhealthy habits. 
Changing at-risk behaviors through lifestyle interventions has proven 
challenging. For example, limited results in BMI reduction among 
severely obese children and sustainability issues have been described 
(36). It is possible that longer intervention duration or higher 
intervention intensity might be needed to see an improvement, or 
that our intervention did not meet the specific needs of children with 
existing health disorders. Considering that high-risk subgroups are 
more susceptible to adverse health outcomes across the life-course, 
more research is imperative to identify effective and sustainable 
interventions in these groups.

The second aim of the study was to assess the long-term 
development of risk factors in especially vulnerable children. In 
general, the cardiometabolic risk profile of at-risk children 
worsened over time. However, results must be interpreted in the 
context of the COVID-19 pandemic, as South Africa employed one 
of the strictest lockdown measures globally. The 2 year follow-up 
assessments took place after children re-entered schools and while 
operating at 50% capacity.

A decline in total MVPA of over 11 min/day, although not 
statistically significant, was observed from October 2019 to October 
2021. This reduction is higher than the 8 min/day reported for a 
population of school-aged English children between Summer 2018 
and Autumn 2021 in the United Kingdom, which would be broadly 
equivalent to the expected natural decline observed with age (37). 
Consequently, we saw an increase of almost 10% in the prevalence 
of physical inactivity compared to baseline. Interestingly, the 
median school MVPA increased. We  speculate that families 
maintained limited physical and social contact after COVID-19-
related restrictions were lifted, limiting children’s playtime 

outdoors. Meanwhile, schools would present as an alternative space 
for free and safe movement, and play. Our results point towards a 
longstanding adverse effect of the COVID-19 pandemic on PA 
levels, and potentially other cardiometabolic risk factors.

Indeed, a deterioration of children’s health during the 
COVID-19 pandemic has been reported by other authors, although 
evidence is limited and heterogeneous. In our study we found a 
significant increase in MAP at follow-up, and small, non-significant 
changes in HbA1c and TC to HDL ratio. Our observations are in 
line with one study that found significant changes in HbA1c and 
lipid levels among dyslipidemic children (38). Another study in 
children with type 1 diabetes found a generalized decline in 
cardiometabolic risk factors including lipid parameters (39). 
Furthermore, an increase in pediatric type 2 diabetes during the 
COVID-19 pandemic has been reported (40). The higher 
consumption of salty and sweet foods and beverages noted during 
lockdown periods (41), may be  one cause of health decline. 
Moreover, because PA is inversely associated with cardiometabolic 
risk factors (42), it is reasonable to think that the decline in total 
MVPA might partly explain the raise in BP, glucose and lipid levels 
observed in our study population. Notably, we  did not see a 
significant increase in zBMI-for-age among overweight children 
post-pandemic. Our observation aligns with that of Weaver and 
colleagues, who found a significant acceleration in zBMI values in 
children with normal weight but not in overweight or obese 
children (43). Discrepancies between norm weight and overweight 
children have been corroborated by a meta-analysis (44). Arguably, 
these differences might stem from pre-pandemic behavioral 
patterns, with overweight children engaging in less health-
supporting lifestyles that in turn, were not impacted by the 
pandemic. Because our study is intertwined with the COVID-19 
pandemic, the extent to which the observed changes follow a 
secular trend or result from exposure to the epidemic remains 
unclear. Thus, future research should look into the long-term 
consequences of the COVID-19 pandemic both in healthy and 
vulnerable children.

Finally, we aimed to evaluate whether the effects observed in 
at-risk children post-intervention could be maintained over time. 
In line with previous research, we could not detect any outcome 
differences between the intervention and control groups at the 
2 year follow-up (45). However, the scarcity of evidence on long-
term intervention effectiveness makes it difficult to compare our 
results to others. As pointed out by one systematic review “more 
research is required with long-term follow-up to study the 
sustainability of (initial positive) changes” (46). Furthermore, the 
COVID-19 pandemic forced the closure of South African schools 
between March and June 2020. Upon reopening, social distancing 
protocols were put in place and the academic curriculum was 
trimmed to make up for the loss in schooling days (47). 
Consequently, it is likely that physical education has been neglected 
during this period. Thus, we cannot conclude whether the lack of 
long-term effect lies on the intervention itself, or rather its forced 
discontinuation due to the COVID-19 pandemic and the 
consequences thereof. These findings support the notion that 
systematic changes that integrate effective interventions into the 
structure of organizations are needed to ensure maintenance of 
positive effects. This is especially true in challenging settings like 
ours, where possibilities for PA are scarce.
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4.1. Strengths and limitations

Strengths of this study include the use of a RCT with a 
longitudinal design, that allowed us to follow-up a vulnerable 
population including pre- and post-COVID-19 measurements. 
Furthermore, the availability of quality data, especially device-based 
PA, which is rare in relatively large sample sizes and low-income 
settings like ours. However, our study also had some limitations. 
First, intervention schools participated in different conditions with 
three of four schools receiving external support, while intervention 
fidelity was not assessed. Nevertheless, the application of mixed linear 
models enabled us to account for the variability between schools, 
classes, and intervention delivery. Second, low accelerometer wear-
times might lead to inaccurate results. We approach this limitation 
by only including valid and representative days and controlling for 
wear-time in the analyses. Third, choosing appropriate cardiovascular 
risk markers and defining accurate cut-off points in children is a topic 
of debate in the literature. Different markers exist for different 
outcomes, and some change with age and maturation state of the 
child. Thus, using the same cut-off point for all children might 
present an under- or overestimation of the actual risk. This is partially 
overcome by the use of age- and sex-adjusted percentiles for BMI and 
BP, while none are available for glucose or lipids. Finally, as our study 
focuses on health outcomes of especially vulnerable children, no 
long-term data from healthy children was available to compare the 
development of cardiometabolic markers over time.

5. Conclusion

Our intervention was especially effective in improving high-
intensity PA during school hours among less active children. It also 
improved cardiovascular risk factors, while benefit was higher for 
healthy children compared to at-risk children. Because we  saw a 
deterioration in the long-term health outcomes of high-risk children, 
future studies should identify interventions that target the specific needs 
of vulnerable subgroups. Furthermore, intervention effects were lost in 
the long-term, possibly due to the program discontinuation during the 
COVID-19 pandemic. Moving forward, policymaking should provide 
for the integration of evidence-based interventions into resilient 
frameworks. This is of paramount importance if we aim to translate 
short-term benefits into long-lasting impact, especially for vulnerable 
populations living in challenging environments. In conclusion, schools 
are key settings to promote PA and improve health, but structural 
changes are necessary to ensure that effective interventions reach 
marginalized school populations and achieve sustainable impact.
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Academic distress among 
undergraduate students during 
COVID-19: the relevance of SES 
and help-seeking behaviors
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Introduction: Academic distress has been frequently reported following 
the COVID-19 pandemic. This study estimates academic distress among 
undergraduate students, characterizes its nature in relation to economic, social, 
and health indicators, and examines the level of request for help following mental 
distress. Students with higher levels of academic distress were expected to show 
lower socio-economic status, lower social connections, and lower wellbeing 
indices.

Methods: A cross-sectional study based on a structured anonymous questionnaire 
was delivered online to more than 1,400 undergraduate students from one 
university in Israel (women, 66.7%).

Results: Academic distress was reported by 27.1% of the sample. Students who 
reported academic distress were more likely to report stress, negative psycho-
somatic symptoms, changes in weight since COVID-19, low self-esteem, 
depressive symptoms, higher COVID-19 concerns, and higher security situation 
concerns. A hierarchic logistic regression model showed that the probability 
of reporting academic distress was 2.567 times higher (p < 0.001 95% CI [1.702, 
3.871]) for those who reported lower family economic status before COVID-19 
and 2.141 times higher (p = 0.004 95% CI [1.284, 3.572]) for those who highly 
reported depressive symptoms. In contrast, only 15.6% of those who reported 
academic distress sought help from academic authorities.

Discussion: The significant associations of academic distress with health indices 
indicate that the self-reported distress was real and highly related to adverse health 
measures. A comprehensive, collaborative model that integrates psychological, 
economic, and social aspects of intervention is required in times of crisis within 
academic institutions.

KEYWORDS

academic distress, health indices, economic indices, undergraduate students, COVID-19

Introduction

In the early phase of the pandemic, the World Health Organization (WHO) noticed and 
alerted that the impact of COVID-19 would expand much more widely beyond the health sector 
(Samaan et al., 2021). Indeed, the pandemic significantly impacted society’s functioning and 
indirectly impacted academic teaching practices and students (Arima et al., 2020; Aristovnik 
et al., 2021).
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Academic teaching methodologies needed to be updated (Sá and 
Serpa, 2020), and some had switched to alternative study methods 
(Pokhrel and Chhetri, 2021; Hadwin et al., 2022). These processes 
created uncertainty, technological concerns, distance from home, 
social isolation, anxieties, decreased family income, and concerns 
about future employment (Aristovnik et al., 2020). The emergency 
forced academic institutions to immediately identify the deficiencies 
in face-to-face student support services and provide them online 
(Bouchey et al., 2021). However, according to Lederer et al. (2021), 
students already had a high prevalence of mental health conditions, 
and as the COVID-19 pandemic spread, these risk factors and other 
health issues deteriorated. This had an impact on student’s grades and 
high levels of academic stress (Clark and Phillips, 2021; Lederer et al., 
2021), which influenced the requirements for the continued support 
for their academic performance and mental health during the 
COVID-19 pandemic (Clark and Phillips, 2021; Prowse et al., 2021).

The pandemic also sharpened socio-economic disparities and 
accentuated digital inequality among students (Easterbrook et  al., 
2023). Demographic characteristics such as age, education, income, 
and ethnicity predict not only accessibility to “end-devices” and 
internet connection (to digital gaps in accessibility) but also translate 
to gaps in technological skills and the use of ICT (information and 
communications technology) on the internet (Mesch and Talmud, 
2011). High socio-economic background was linked to some other 
matters concerning studying, including significant support from 
parents for educational aspects (Bol, 2020), high levels of self-
motivation, ability to maintain studying and independence 
(Delevingne et al., 2020), and more hours for studying (Andrew et al., 
2020). While all students may be affected by the consequences of the 
COVID-19 pandemic, students of lower socio-economic status have 
higher mental distress due to their limited financial capacity to obtain 
the necessary gadgets and internet connectivity (Alibudbud, 2021; 
Cleofas and Rocha, 2021).

As for health distress during the COVID-19 pandemic, research 
has shown that students in higher education settings were facing 
tremendous biopsychosocial stress (Hunt et al., 2021), mental distress, 
and depression (Romeo et al., 2021; Yu et al., 2021), with the mediating 
effect of lower self-esteem (Yu et al., 2021). Negative emotions could 
increase the frequency of health complaints and psycho-somatic 
symptoms (Zidkova et al., 2021). Studies have found that distress was 
also associated with eating as a coping method, which in turn was 
associated with increases in weight-promoting eating behaviors 
(Keenan et al., 2022). Food insecurity in undergraduates in Brazil was 
related to difficulties in maintaining weight and poor diet quality 
(Maciel et  al., 2022). Lower sleep quality was found among 
United  Kingdom undergraduates’ samples as a consequence of 
COVID-19 on mental health and wellbeing (Evans et al., 2021).

Students’ motivation is primarily related to their ability to create 
new friendships within academic settings (Davidovitch and Wadmany, 
2021). Students who reported loneliness and difficulties in creating 
new social relationships also reported harm on their mental health 
and academic functioning and that they felt that their chances of 
persisting in the first year of their studies may have been harmed 
(Moeller and Seehuus, 2019; Thomas et al., 2020; Meishar-Tal, 2023). 
Social and emotional support reduces stress and the initial experience 
of loneliness in a new environment (Xerri et al., 2018). The COVID-19 
closure period led to online learning from home, a situation that 
resulted in students not having any opportunities to meet face-to-face 

with their classmates (Stadtfeld et al., 2019). In a study conducted on 
medical students in Germany, first-year undergraduate students 
reported significantly higher levels of distress, anxiety, and depression 
than students during their second to fourth years of studies (Guse 
et al., 2021). Moreover, female students had higher odds of reporting 
high-risk acute stress compared to male students in Lebanon (Kassir 
et al., 2021) or depressive symptoms, anxiety, or insomnia among 
Italian university students (Amerio et al., 2021).

In Israel, just as in many other countries, the pandemic caught the 
academic systems by surprise. Around 320 thousand students in 
higher education needed to start digital online studying on the same 
day (Donitsa-Schmidt and Ramot, 2020). In March 2020, the first 
Israeli lockdown and restrictions were implemented all over the 
country. All higher education institutions immediately adopted 
remote online working and teaching and continued to work during 
the lockdowns (Nadiv, 2022). Jabbari et al. (2023) found that Israeli 
students who reported higher levels of social support were more 
emotionally available for learning. As suggested by the salutogenic 
theory, resistance to stress could be explained by a personal sense of 
coherence (SOC, Antinivskj, 1979). SOC demonstrates a dynamic 
feeling that the world is meaningful (perceiving life as meaningful and 
worthy of commitment and engagement), comprehensible (perceiving 
the world as structured and consistent), and manageable (perceiving 
one’s resources as adequate to manage an adversity) (Antonovsky, 
1987). The purpose of this study was to estimate the rate of reported 
academic distress by university undergraduate students, to 
characterize its nature related to economic, social, and health 
indicators, and to examine the level of request for help following 
mental distress. Based on reviewed literature (Xerri et  al., 2018; 
Stadtfeld et al., 2019; Guse et al., 2021; Romeo et al., 2021; Yu et al., 
2021), we hypothesized that students with higher levels of academic 
distress were expected to show lower socio-economic status, lower 
social connections, and lower wellbeing indices.

Materials and methods

This is a comprehensive cross-sectional study based on a 
structured anonymous questionnaire delivered online to 
undergraduate students in their classrooms in one university.

Variables and instruments

The structured self-reported and anonymous questionnaire was 
based on an epidemiological design derived from two main sources: 1. 
Personal and Social Development Survey (Jessor et al., 2003); 2. Health 
Behaviors of School-aged Children–Israeli version of HBSC study 
questionnaire (Harel-Fisch et al., 2010; Pawar, 2020). Previous studies 
validated the questionnaire (Zukerman et al., 2016; Korn et al., 2021). The 
survey covered topics related to healthy psychological and social 
wellbeing, such as mental stress, self-image, psycho-somatic symptoms, 
academic studying, and security situation concerns. Several new 
questions were added regarding COVID-19 academic distress. To 
validate new questions in the questionnaire, the questionnaire was 
transferred to a pilot of 30 subjects, and the contents of the question items 
and their degree of relevance to what we intended to test were checked as 
well as the internal consistency between the items.
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Procedure

Ethical approval was obtained (AU-HEA-LK-20220220) from the 
Academic Institutional Ethical Review Board. After receiving approval 
from the academic institutional committee, contact was made with 
deans, departments heads, and lecturers using the lessons list from 
each studying faculty’s secretariat. With permission from the lecturer, 
surveyors entered more than 100 classrooms in the 10 last minutes of 
the lessons from March to June 2022 within one university. The 
surveyors presented the questionnaire through a link to those who 
were willing to participate in the study. The average response rate 
(83.4%) for all the classes was calculated after subtracting those who 
refused to participate from those presented in the classrooms. The 
questionnaires were delivered online inside the classroom by a link 
copied to the students’ mobile phones or laptops. Those who did not 
have electronic devices could use a printed version or tablets that were 
brought to the classrooms by the surveyors. Data were collected using 
the Qualtrics platform. After removing participants due to missing 
values or too short a response time, the file of the final sample included 
1,410 participants.

Sample description

The survey was delivered in one university in Israel from April to 
June 2022 at the end of the second year of the COVID-19 pandemic. 
Many lessons were still being delivered online and did not require 
in-person presentation. This needs to be  considered for sample 
representation. The sample represented all undergraduates’ students 
in each faculty presented in classrooms. The unweighted sample 
contained 941 women (66.7%) and 469 men (33.3%). As shown in 
Table 1, the weighted file contained 51.3% women and 48.7% men. 
The mean age was 25.7 (SD- 4.1), most of the sample (63.4%) 
comprised single people, and 82.3% of the sample had an average or 
above-average family socio-economic status.

Variables description

Dependent variables
Academic distress was presented to the participants using five 

questions, the first three of which were: 1. Perceived distress–the 
participants were asked as follows: “During the last 2 years, have 
you  felt a health or financial hardship that interfered with your 
academic performance?” (1. Yes, 2. No). 2. Sharing with university 
authorities–who among the university authorities the participants 
chose to share with. The responses were: 1. Administrative staff in the 
department; 2. Academic staff in the department; 3. Dean of Students; 
4. Others. 3. Rate sharing–the participants were asked to rate how well 
the support they received from the university authorities was. The 
responses were: 1. Very good, 2. Good, 3. Not good enough, 4. 
Very bad.

Socio-demographic measures

The participants were asked for their gender (man, woman), for 
their age, which was calculated the from year of birth, and for their 

family status 0. married/in relations; 1. single (bachelor/divorced/
separated/widower).

Academic studies

The participants were asked which faculty of studying they were 
studying in (health sciences, social sciences, engineering sciences, 
nature sciences, medicine, or communication) and their year of study 
(First, second, or third).

Academic achievement

The participants were asked to describe their grade point average 
in the last semester. The responses ranged from failure–50 to 
excellence–100 as follows: 1. 50–54; 2. 55–59; 3. 60–64; 4. 65–69; 5. 
70–74; 6. 75–79; 7. 80–84; 8. 85–89; 9. 90–94; 10. 95–100.

Socio-economic status measures

The participants were asked two questions regarding their 
economic status. 1. Family economic status–“What is the average 
monthly income of your family?.” The responses were: 1. Much above 
average, 2. Above average, 3. Average, 4. Below average, 5. Much below 
average. 2. COVID-19 changed economic status–the participants were 
asked for their opinion on the financial situation of their family today 
compared to the situation before the outbreak of the COVID-19 
pandemic. The responses were: 1. The situation today is much worse, 
2. The situation today is less good, 3. The situation has not changed, 4. 
The situation is better today, 5. The situation today is much better.

Social connectedness with friends

The participants were asked about the number of their close friends 
at the university. The responses were: 1. None, 2. One, 3. Two or three, 
4. Four or more. Two more questions were related to the connection 
with friends while learning remotely–“To what extent did you  feel 
connected or disconnected from your classmates during the distance 
learning period?” and connection with friends today–“Today, after 
returning to campus, how connected or disconnected do you feel from 
your friends?.” The responses were: 1. Feel very connected, 2. Feel 
connected, 3. Not so connected, 4. Feel a little disconnected, 5. Feel 
very disconnected.

Wellbeing measures

Stress scale–four items measured stress in the last month: 
Academic, residential, family life, and stress from personal or social 
life (Cronbach’s alpha 0.60; Jessor et  al., 2003; 0.72  in the current 
study). Psycho-somatic symptoms–eight psycho-somatic symptoms 
(headache, abdominal pain, back pain, bad mood–grumpy/depressed, 
anger, nervousness, difficulty falling asleep, dizziness) originating 
from the Health Behavior in School-aged Children (HBSC) self-report 
scale (Ravens-Sieberer et al., 2008; Zukerman et al., 2016). Changes in 
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TABLE 1 Characteristics of undergraduate students who reported health or economic distress that interfered with academic performance (%; weighted 
for gender).

Topic Variables Values Distress % M 
(SD)

No distress % 
M (SD)

*Sig. Total %

Socio-demographic
Gender

Woman 54.0 50.2 NS 51.3

Man 46.0 49.8 48.7

Age Mean (SD) 25.7 (4.1) 25.4 (5.0) NS 36.4

Family status
Married 39.8 35.1 NS 63.6

Single 60.2 64.9

Family SES

Average and above 

average
70.1 89.6 p < 0.001 82.3

Below average 29.9 13.1 17.7

Family SES after 

COVID-19

Same and better 65.5 83.8 p < 0.001 78.8

Worse 34.5 16.2 21.2

Academic

Faculty of studying

Health sciences 36.1 33.3 NS 34.1

Nature sciences 11.8 13.4 12.9

Social sciences 22.6 22.3 22.3

Engineering 22.6 21.9 22.1

Medicine 3.5 4.8 4.5

Communication 3.5 4.3 4.1

Year of study

First 41.6 47.0 0.030 45.6

Second 34.9 34.6 34.7

Third 20.5 17.2 18.1

Grades mean Mean (SD) 7.3 (1.85) 7.5 (1.53) 0.019

Social
Close friends

No friends 12.6 7.6 0.009 8.9

At least one friend 87.4 92.4 91.1

Connection with 

friends while learning 

remotely

Felt connected 29.6 32.6 NS 31.8

Not very connected 29.6 31.7 31.1

Felt disconnected 40.8 35.7 37.1

Connection with 

friends today

Felt connected 72.9 84.5 p < 0.001 81.4

Not very connected 17.6 10.0 12.1

Felt disconnected 9.5 5.4 6.5

Wellbeing Stress scale Mean (SD) 2.6 (0.7) 2.2 (0.6) p < 0.001

PSS Mean (SD) 2.8 (0.9) 2.2 (0.8) p < 0.001

Changes in weight 

since COVID-19

No change 32.9 48.3 p < 0.001 44.1

Gained weight 46.8 37.3 39.9

Lost weight 20.3 14.4 16.0

Changes in sleeping 

habits since COVID-19

No change 55.1 74.0 p < 0.001 68.9

Yes, for better 8.6 4.2 5.4

Yes, for worst 36.2 21.8 25.7

Low self-image Mean (SD) 2.1 (0.5) 1.9 (0.4) p < 0.001

Depressive symptoms Mean (SD) 1.5 (0.5) 1.2 (0.3) p < 0.001

COVID-19 concerns 

scale

Mean (SD) higher = less 

concerns
3.0 (1.1) 3.5 (1.1) p < 0.001

Security situation 

concerns
Mean (SD) 2.3 (0.8) 2.1 (0.7) p < 0.001

Significant values were bolded. M, Mean; SD, Standard deviation; SES, Socio-economic status; PSS, Psycho-somatic symptoms; *Sig, Significant results from chi-square/t-test.
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weight since COVID-19–the participants were asked if they thought 
there had been a change in their weight since the outbreak of the 
COVID-19 crisis. The responses were: 1. There was no change in my 
weight, 2. Yes, I gained weight, 3. Yes, I lost weight. Changes in sleeping 
habits–the participants were asked if there had been a change in their 
sleeping habits since the outbreak of the COVID-19 crisis. The 
responses were: 1. There was no change, 2. Yes, there was a change for 
the better, 3. Yes, there was a change for the worse. Self-esteem–seven 
items for measuring self-esteem were combined: get along with others, 
make decisions about important life issues, do well in school, perceive 
oneself as attractive and appealing, deal with setbacks and 
disappointment, be physically attractive, and feel satisfied with oneself 
(Cronbach’s alpha was 0.78; Jessor et al., 2003). For these items, higher 
scores represent lower self-esteem. Depressive symptoms—four items 
measured cognitive, emotional, physiological, and motivational 
aspects of depressive symptoms originating from the Back Depression 
Inventory (BDI-II) self-report measure (Beck et al., 1996). COVID-19 
concerns scale–mean score of three variables: concerns regarding the 
effects of the COVID-19 pandemic on academic achievements, on 
their social status, and on their economic situation (Cronbach’s alpha 
was 0.81). Security situation concerns–mean score of eight items on a 
scale from 1. not at all to 5. very much (Cronbach’s alpha was 0.80). 
One item was reversed, and another was removed due to its lower 
reliability with other items.

Data analysis

Using IBM statistics SPSS-28, we  started applying weighting 
analysis for gender to match a gender ratio of 50–50. Reliability tests 
and factor analyzes were applied for creating scales for stress, psycho-
somatic symptoms, self-image, depressive symptoms, COVID-19 
concerns, and security situation concerns. Following that, chi-square 
analyzes with cross-tabulation frequency and t-test were conducted to 
determine differences between independent groups (Table 1) as well 
with descriptive frequency (Table  2). Logistic regression was 
performed in three steps for the association between academic distress 

and social and wellbeing variables (Table 3). The normal distribution 
of outcome variables was assessed in accordance with Kim (2013).

Results

Students were asked if during the last 2 years they felt economic 
or health distress that interfered with their academic achievement. 
Among a large sample of more than 1,400 undergraduates, 301 
(27.1%) reported distress. Table 1 presents their socio-demographic, 
economic, academic, and wellbeing characteristics in frequencies with 
chi-square significance for determining differences between 
independent groups. Mean and standard deviation were presented as 
scale variables. The findings show differences between students 
according to their reports of academic distress in five groups of 
variables. Reports of academic distress did not vary according to 
gender, age, or family status. Regarding academic variables, the 
students’ grades mean was significantly lower among those who 
reported academic distress (M = 7.3, SD = 1.85) than those who did not 
report of distress (M = 7.5, SD = 1.53). Significant differences were 
found related to SES. Students who reported a family economic status 
below average, especially after the COVID-19 pandemic, were more 
likely to report academic distress. All variables regarding emotional 
and physical wellbeing show that the students who reported academic 
distress were more likely to report worse emotional and physical 
wellbeing conditions: they highly reported stress, negative psycho-
somatic symptoms, changes in weight since the COVID-19 pandemic, 
low self-esteem, depressive symptoms, higher COVID-19 concerns, 
and higher security situation concerns.

The findings in Table 3 show the outcomes from the hierarchical 
logistic regression analysis in three steps for detecting associations 
between academic distress and the study variables (Step 1–Socio-
demographic and family economic status; Step 2–Socio-demographic, 
family economic status, and academic; Step 3–Socio-demographic, 
economic status, social, and wellbeing).

The final model in step 3 shows, with 27.4% explained variance, 
that SES and wellbeing characteristics–stress, psycho-somatic 
symptoms, change in weight since the COVID-19 pandemic, and 
depressive symptoms–were significant factors associated with 
academic distress. The probability of reporting academic distress was 
2.567 times higher [p < 0.001 95% CI (1.702, 3.871)] for those who 
reported lower family SES before the COVID-19 pandemic and 1.735 
times higher [p < 0.001 95% CI (1.177, 2.558)] for those who reported 
worse family SES after COVID-19. The probability of reporting 
academic distress was 1.642 times higher [p < 0.001 95% CI (1.220, 
2.211)] for those who reported higher stress levels, 1.545 times higher 
[p < 0.001 95% CI (1.200, 1.989)] for those who reported higher 
psycho-somatic symptoms, 1.448 times higher [p = 0.043 95% CI 
(1.012, 2.072)] for those who reported instability in weight change, 
and 2.141 times higher [p = 0.004 95% CI (1.284, 3.572)] for those who 
highly reported depressive symptoms.

Only 15.6% of those who reported academic distress sought help. 
Table 2 presents a description of the frequency distribution of student 
reports informing the university authorities. A total of 47 students 
chose to inform one of the university authorities–the mode was the 
department academic staff (n = 15, percent = 31.9%). The degree level 
of support the participants received from the university authorities 
was mostly not positive (n = 24, percent = 58.5%).

TABLE 2 Frequency distribution of students reporting of informing 
university authorities.

Variables Values n %

Informed 

university 

authorities

University 

authority’s 

participants chose 

to inform of their 

academic distress

Department 

administrative 

staff

13 27.6

Department 

academic staff

15 31.9

Student’s dean 10 21.2

Others 9 19.1

Degree level 

support

Participant’s 

degree level of 

support they 

received from the 

university 

authorities

Very good 6 14.6

Good 11 26.8

Not good enough 10 24.4

Very bad 14 34.1
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Discussion

This paper examined academic distress 2 years after the 
COVID-19 pandemic lockdown in a large sample of undergraduate 
university students and characterized its economic, social, and health 
nature and the level of request for help. Students with higher levels of 
academic distress were expected to show lower socio-economic status, 
lower social connections, lower wellbeing indices, and more requests 
for help. More than a quarter of the sample (27.1%) reported academic 

distress. As well described in former studies, studying during the 
pandemic required updated tools (Sá and Serpa, 2020; Pokhrel and 
Chhetri, 2021) and was accompanied by uncertainty, technological 
concerns, distance from home, social isolation, anxieties, and income 
concerns (Aristovnik et al., 2020). Not only that, but academic stress 
may have impacted students’ grades (Clark and Phillips, 2021; Lederer 
et  al., 2021), as also found in this study. Economic inequality in 
academic learning can have effects on the characteristics of future 
students and on their ability to succeed.

TABLE 3 Outcomes from hierarchical three-steps logistic regression for association between academic distress and social and wellbeing variables.

Steps Variables OR P 95% CI R2 (N)

Lower Upper

1
Socio-demographic Gender (1 = Man) 0.861 0.303 0.647 1.145

0.089 (1125)

Age 1.013 0.389 0.984 1.042

Family SES Before COVID-19 

(1 = Below average)

2.508 p < 0.001 1.793 3.508

After COVID-19 

(1 = Worse)

2.460 p < 0.001 1.793 3.376

2

Family SES Before COVID-19 

(1 = Below average)

2.427 p < 0.001 1.726 3.412

0.101a (1101)

After COVID-19 

(1 = Worse)

2.542 p < 0.001 1.846 3.500

Academic Year of study (1 = first 

year)

0.798 0.131 0.595 1.070

Grades mean 0.918 0.053 0.842 1.001

3

Family SES Before COVID-19 

(1 = Below average)

2.567 p < 0.001 1.702 3.871

0.274a (934)

After COVID-19 

(1 = Worse)

1.735 0.005 1.177 2.558

Academic Grades mean 1.735 0.309 0.950 1.177

Social Number of close 

friends where 

studying

1.056 0.620 0.852 1.309

Connection with 

friends today

1.156 0.202 0.925 1.443

Wellbeing Stress scale 1.642 p < 0.001 1.220 2.211

Psycho-somatic 

symptoms

1.545 p < 0.001 1.200 1.989

Change in weight 

since COVID-19

1.448 0.043 1.012 2.072

Changes in sleeping 

habits since 

COVID-19

1.382 0.088 0.953 2.004

Low self-esteem scale 0.939 0.794 0.585 1.508

Depressive 

symptoms scale

2.141 0.004 1.284 3.572

COVID-19 concerns 

scale

0.867 0.099 0.731 1.027

Security situation 

concerns scale

0.962 0.748 0.759 1.220

aStandardized for age and gender. Significant values were bolded. M, Mean; SD, Standard deviation; SES, Socio-economic status.
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As expected, this paper’s findings demonstrated significant 
differences related to SES. Students who reported family economic 
status below average, especially after the COVID-19 pandemic, were 
more likely to report academic distress. With the background of the 
reviewed studies (Mesch and Talmud, 2011; Andrew et al., 2020; Bol, 
2020; Delevingne et al., 2020; Alibudbud, 2021; Cleofas and Rocha, 
2021), it is clear how lower SES might have had a negative effect on 
studying and academic achievements during the pandemic. Moreover, 
economic status impacted other aspects of life socially, emotionally, 
and physically. Our findings showed that students who reported 
academic distress were more likely to report stress, negative psycho-
somatic symptoms, changes in weight, low self-esteem, depressive 
symptoms, higher COVID-19 concerns, and higher security situation 
concerns, as supported by the literature published after the COVID-19 
outbreak (Evans et al., 2021; Hunt et al., 2021; Romeo et al., 2021; Yu 
et al., 2021; Zidkova et al., 2021; Keenan et al., 2022; Maciel et al., 
2022). All these strong significant associations found between 
academic distress and health indices indicate that the self-reported 
distress was real and highly connected to negative health measures. 
The regression analysis also demonstrated the importance of economic 
and wellbeing measures to academic distress. The strongest predictors 
for academic distress in the final model were below-average family 
SES before the COVID-19 pandemic (2.5 times higher) and depressive 
symptoms (2.1 times higher).

The study findings also showed that the reporting of academic 
distress during the 2 years after the COVID-19 outbreak was similar 
among genders, different ages, different marital statuses, and those 
studying in different faculties. Different groups of these students 
reported academic distress after the COVID-19 outbreak in a similar 
manner. In contrast, the reviewed literature showed higher odds of 
reporting stress (Kassir et al., 2021) or depressive symptoms, anxiety, 
or insomnia (Amerio et al., 2021) among women students. A possible 
explanation for the discrepancies between the findings and the 
existing literature could be due to the timing of the study in relation 
to the pandemic. Two years after the pandemic, reports of distress can 
be expressed differently compared to the time of the lockdowns or 
immediately after. Beyond that, there could be  variation in the 
severity of distress that might affect the reports. The feeling of distress 
was widespread among students with different characteristics. 
Academic institutions that initiate social activities for students 
increase the chance that their students will develop social 
relationships and have a rich and satisfying student experience 
(Alharthi, 2019), which can have a positive effect in reducing the 
feeling of distress. As suggested by Antonovsky (1987) and Antinivskj 
(1979), a lower personal sense of coherence will lower the possibility 
of handling distress. If a person perceives less meaningfulness of the 
world during a pandemic, and world inconsistency and no resources 
to manage their feelings, distress will take over. At the same time, 
despite the rates of academic distress, the relative share of those who 
sought help was low: only 47 students out of the 301 students who 
reported distress (15.6%) sought help, and the majority negatively 
rated the help they had received. Academic institutions that need to 
respond to a new problem are supposed to take care of students’ 
needs and adapt to changes. The department, faculty, and dean 
should provide a solution and service for students in times of need. 
The administrative system, in order to comply with student’s needs, 
must use expert powers from health and mental support systems to 
find the right response. Teaching-Promotion units should strengthen 

learning outputs, social–emotional learning, and working in teams. 
The pandemic has greatly sharpened this need.

To improve students’ social cohesion during crisis, it is 
recommended to locate tools such as digitization learning groups. 
Social cohesion should be accomplished through tools other than 
those employed in regular times and in combination with social 
gatherings that enable students to study together in small groups. It is 
problematic to portray seeking help at one’s place of higher education, 
the place that largely determines one’s professional future and where 
one is examined and has their progress checked, as needing help. This 
matter puts the student in a problematic place. People may have 
chosen to not seek help because of stigma, and the academic 
institution may not have necessarily encouraged it. The appeal may 
not have been given sufficient legitimacy. The university as a higher 
education institution should be relevant in dealing and caring about 
the mental distress of its students. It is also possible that students 
experienced the normalization of distress and that they perceived their 
distress as similar to others and did not necessarily want to complain 
or ask for help from their institution. Defensiveness became common 
during the pandemic, which was captured as an emergency situation 
in which healthy people died. The pressures of students were beyond 
normal. At this time, there should be  an integration between the 
psychological, economic, and social sides that the academic institution 
should provide for its students. It is required to create a comprehensive 
collaborative model in times of crisis, linking the administrative and 
academic bodies, between the departments and between the faculty 
members. The COVID-19 pandemic has shown that the dean must 
work in a disciplinary model in a world of changes and a world of 
Zoom. To fulfill students’ needs, a combination of financial counseling 
with psychologists who support stress might be more sufficient for 
students in a time of crisis. A body that does not know how to 
correspond and respond in times of crisis should not continue to hold 
students. If academic institutions do not know how to respond to 
people in real time, they will lose them. It is possible that staff may 
improve in the future with more training, peer support groups, and 
self-care practices. The global pandemic presented unprecedented 
challenges, and even university staff faced personal losses while 
simultaneously shouldering the professional responsibility of 
supporting students.

Limitations and future research

This study is not without limitations. First, the sample was based 
on students of one university, which decreases the chance that this 
sample properly represents all students in all Israeli universities. In 
addition, as stated in the Methods section, the ratio of women-to-men 
participants was biased toward women. Although the sample was 
diverse and was carried out on multiple university departments, the 
sampling bias must still be taken into account. Second, self-report 
studies can influence research results. The timing of the delivery of the 
questionnaires, the circumstances of the participants while filling out 
the questionnaire, and the time during the academic year, among 
other factors, can affect the perception of academic pressure. Third, 
this study did not investigate the services that the university provided 
to its students during the COVID-19 pandemic in order to match the 
student reports, nor did it elaborate on students’ barriers for seeking 
help. Therefore, further research should address the dynamics of 
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information collection in this type of questionnaire and examine the 
dynamics of the relationships between the organizational systems at 
the university and the students’ reporting of distress.
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Introduction: While schools represent key venues for supporting health, they

continue to experience gaps in health resources. The integration of community

health workers (CHWs) into schools has the potential to supplement these

resources but has been underexplored. This study is the first to examine

perspectives of experienced CHWs about how CHWs can be applied in school

settings to support student health.

Methods: This qualitative study involved conducting semi-structured interviews

focused on implementation of CHWs in schools with individuals who held

positions aligned with the CHW scope of work. De-identified transcripts were

analyzed, and codes were organized into domains and themes.

Results: Among 14 participants, seven domains emerged about the

implementation of CHWs in schools: roles and responsibilities, collaborations,

steps for integration, characteristics of successful CHWs, training, assessment,

and potential challenges. Participants shared various potential responsibilities

of school-based CHWs, including educating on health topics, addressing social

determinants of health, and supporting chronic disease management. Participants

emphasized the importance of CHWs building trusting relationships with the

school community and identified internal and external collaborations integral

to the success of CHWs. Specifically, participants indicated CHWs and schools

should together determine CHWs’ responsibilities, familiarize CHWs with the

school population, introduce CHWs to the school community, and establish

support systems for CHWs. Participants identified key characteristics of school-

based CHWs, including having familiarity with the broader community, relevant

work experience, essential professional skills, and specific personal qualities.

Participants highlighted trainings relevant to school-based CHWs, including CHW

core skills and health topics. To assess CHWs’ impact, participants proposed

utilizing evaluation tools, documenting interactions with students, and observing

indicators of success within schools. Participants also identified challenges

for school-based CHWs to overcome, including pushback from the school

community and di�culties related to the scope of work.

Discussion: This study identified howCHWs can have a valuable role in supporting

student health and the findings can help inform models to integrate CHWs to

ensure healthy school environments.

KEYWORDS

child, community health workers, healthy environments, qualitative analysis, school

setting, student health
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1. Introduction

Childhood chronic conditions have become more prevalent
within the past five decades (1). Youth who identify as
non-Hispanic Black or Hispanic or from low socioeconomic
backgrounds are at greater risk for developing chronic health
conditions and experiencing greater morbidity (2, 3). Along with
negative health outcomes, children with chronic illnesses are more
likely to have lower educational achievement as compared to
those without them (4). Further, childhood chronic conditions are
associated with increasedmorbidity andmortality in adulthood (5).
Thus, it is essential for children with chronic illnesses to have access
to healthcare, especially for vulnerable groups.

Outside of the healthcare system, schools—where youth spend
a majority of their waking hours—are recognized as importance
venues to promote a culture of health by providing chronic disease
management and preventive services to students (6). Impacts of
school-based health services include improvement in academic
performance, increased access and utilization of health services, as
well as better management of health conditions among students
(7, 8). Such services are crucial to health, however, many US
schools are unable to provide comprehensive health services,
including screening, treatment, and linkage to community-based
resources, due to school nurse shortages and unsustainable health
programming (9, 10). School nurses play an important role in
fostering the wellbeing of the school community, including offering
direct care to students, educating students on health, conducting
health screenings and referrals, leading school health policies, and
managing the system of care within schools (9, 11). However, the
majority of school nurses work in multiple schools with a ratio
of one nurse for every 950 students, impacting their workload
(12). Additionally, 11.4% of public schools have no school nursing
(9). Other barriers to sustainable health programming in schools
include insufficient resources, such as limited funding as well as a
lack of knowledge and confidence among teachers when delivering
health education outside their typical expertise (10).

To address the deficiencies in school health services, the
integration of community health workers (CHWs) into school
settings can support student health and foster a culture of
health within school communities (13). Community members
and/or individuals who possess a thorough understanding of the
community can become CHWs who serve as culturally competent
liaisons between health and social services and the community
(14), supporting education, counseling, navigation, and advocacy
(15). CHW programs have been utilized globally to address
health disparities within clinical and community settings (16–19).
Within clinical settings, CHWs support clinicians to tailor care
through their unique connections with patients to understand
their needs and situation (20). Within community settings, CHWs
provide health education and connect community members to
local health and social services (15). Such CHW interventions
have shown positive outcomes, including improving chronic health
management among adults (21, 22) and children (21, 23–26),
connecting clients to resources (27, 28), and promoting healthy
behaviors (17, 29).

Although there is strong evidence for the positive impact
of CHWs and the CHW workforce is expanding (30), the
implementation of CHW interventions in schools has been

underexplored (31). This study is the first to examine the
perspectives of experienced CHWs about how CHWs can be
integrated and utilized in US school settings to work as part of
school-based health teams to support student health and healthy
school environments. Although CHWs have been integrated in a
few US schools and school-based health centers (32, 33), it remains
an uncommon practice globally that requires guidance, particularly
from the perspective of seasoned CHWs.

2. Methods

2.1. Study design

This qualitative study was carried out within an academic-
community partnership between an academic medical center,
public school district, and community-based research institute
in Chicago. Semi-structured interviews were conducted with
experienced CHWs regarding the integration and implementation
of CHWs in the school setting. It focused on CHWs serving
the Chicagoland area as the findings would inform program
implementation in Chicago schools. This study was deemed exempt
by University of Chicago’s Institutional Review Board (IRB21-
1786).

2.2. Population

Participants were individuals who had work titles or positions
that aligned with the CHW’s scope of work. Participants were
recruited through emails disseminated within CHW-focused
organizations and networks in the Chicagoland area. Interested
individuals contacted the study team directly and were asked to
confirm their work background and/or training to qualify for the
study. This study utilized snowball sampling with participants
asked at the end of their interview to recommend other potentially
eligible CHWs.

2.3. Data collection

One-on-one interviews were conducted and audio-recorded
via Zoom between January and April 2022. All interviews were
conducted by a research project coordinator with a master’s degree
in public health and four years of qualitative methods experience.
The coordinator was employed by the academic medical center and
did not have any influence on the CHWs’ employment or programs.
Verbal consent was obtained prior to the start of interviews.

An interview guide was utilized with questions under six key
topics: potential roles and responsibilities of CHWs in schools,
qualities and skills needed for CHWs in schools, collaborations
within the school community, preparation for integration, methods
for assessing the intervention, and challenges CHWs in school
may face. Each interview lasted 60–120min. Participants received
$50 e-gift cards for completing the interview. Interviews continued
until data saturation was reached. Interviews were transcribed and
de-identified by the coordinator to maintain anonymity.

Frontiers in PublicHealth 02 frontiersin.org43

https://doi.org/10.3389/fpubh.2023.1187855
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Yao et al. 10.3389/fpubh.2023.1187855

2.4. Data analysis

Interview transcripts were analyzed using inductive reasoning
with thematic analysis based in grounded theory (34, 35). For the
first five interviews, four research teammembers (AV, LG,MK, NY)
independently read and coded one interview at a time and thenmet
to compare codes and resolve discrepancies through discussion.
Codes from the first five interviews were organized into themes
and domains, with domains adapted from the interview guide’s
key topics. This framework was applied by three researchers (LG,
MK, NY) to the remaining interviews, with themes further refined
through iterative discussions. Once the final thematic framework
was developed, all transcripts were re-coded by two researchers
per interview. Discrepancies were resolved through discussion.
Dedoose software (Version 9.0.46) was used for analysis.

3. Results

Fourteen individuals participated in the study (Table 1). Titles
varied, including CHW, CHW supervisor, communicable disease
investigator, and COVID-19 response worker. Participants had
a mean of 7.5 years of experience (range = 0.5-22 years). The
majority of CHWs worked within health systems (n = 11, 78.5%)
and served populations in Chicago’s west side (n = 8, 57.1%) and
south side (n= 8, 57.1%).

Seven domains emerged for incorporating CHWs in schools:
roles and responsibilities of CHWs in schools; collaborations to
support work; key steps for integration; characteristics of successful
CHWs; training for CHWs in schools; assessment of progress or
impact; and potential challenges (Table 2).

3.1. Roles and responsibilities of CHWs in
schools

Participants identified various responsibilities that school-
based CHWs can perform to strengthen health promotion in
schools, including educating school communities about health,
addressing social determinants of health affecting students and
families, supporting chronic disease management among students,
supporting school staff, and building trusting relationships.

Participants emphasized CHWs’ main role is to support the
school community. They described a key responsibility to educate
students, families, and staff about health, including chronic health
conditions, general health (e.g., nutrition, vaccinations), and school
health policies. Participants suggested that CHWs can also address
social determinants of health among students and families through
screenings, home visits, and linkages to health and social resources.
One participant shared: “Johnny [a student] is not hungry today and
wonder why? The CHW saw that the amount of food stamps the

mother was getting wasn’t sufficient for the home, so recommended

them to a food pantry.” Additionally, participants described how
CHWs can serve as resources for students with chronic health
conditions through education, linkage to resources and care, and
advocacy for students to properly manage their condition(s) at
school with section 504 plans. For example, participants stated that
CHWs can teach all students about specific health conditions. One

TABLE 1 Characteristics of participating community health workers

(CHWs)∗.

Characteristics N (%)

Years of experience

Mean (SD) 8.0 (6.1)

Median (IQR) 7.5 (9)

Range 0.5 – 22

Organizational a�liation

Health systems 11 (78.5)

Health department 1 (7.1)

Religious institution 1 (7.1)

Other community-based organization 1 (7.1)

Chicago population served

Northwest side 2 (14.3)

South side 8 (57.1)

West side 8 (57.1)

∗Participants had work titles or positions that aligned with scope of work of community

health workers.

participant explained, “You do it as a teachable moment. You talk to

the class so everybody is aware because not only the person who has

asthma should know about how to control it, but those around him

should know what to do in an emergency.”

Along with supporting students and families, participants
shared CHWs can support school staff including nurses and
teachers. For school nurses, CHWs can assist with responsibilities
that do not require licensing (e.g., administrative work). One
participant said, “The educator [CHW] and the nurse should be

partner[s]. The nurse will be more on the clinician side, then

the CHW can do the reaching out, data collections for the nurse,

identifying which kids have certain chronic situations.” Participants
highlighted that supporting school nurses can involve fostering
communication, tracking student health data, and reviewing
medication management plans with students. Additionally, they
suggested CHWs can support teachers by visiting classrooms and
monitoring students for health emergencies. For students with
chronic health conditions, CHWs could educate teachers about
supporting these students and responding to health emergencies.

For CHWs to support the school community, participants
indicated it is important for CHWs to build trusting relationships,
especially with students. Methods cited for organically developing
relationships with students and staff include having a consistent
presence, maintaining confidentiality, and sharing knowledge. One
participant suggested, “Maybe it’s once a month or every couple of

months, a CHW would open up the assembly to certain grades and

talk about why they’re there, what they represent, what they could

possibly bring to the table.”

3.2. Collaborations to support work

Collaborations with school staff, parents/guardians, and
external organizations were identified by participants as critical for
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TABLE 2 Domains, themes, and quotes from experienced community health workers (CHWs) about CHW integration in schools.

Domain Theme Illustrative quotes

Roles and
responsibilities of
community
health workers in
schools

Provide education
• Educate students, families, and staff

on chronic conditions; general health
(e.g., nutrition, vaccines, primary
care); community resources; school
health policy (e.g., 504 plans)

“The first one that comes to mind would be sex health. I feel like so much of what kids learn about like
sex and health happens at school with their peers because a lot of people aren’t talking to their parents. I’m
wondering if that [community health workers in school] could be a really good avenue for that because it
could be a trusted source and a safe place because it’s someone who you know is knowledgeable but is not
a parent and not a family member. It’s just someone who’s there who could answer questions for you, so I
think that would definitely be a good fit.” (Interview 11)
“When I used to do that, go into the schools, I would go to the [parent teacher association] meetings and
talk about my role with the parent and let them know that I would be in the schools on this day and that
day. I would be there to assist the children with understanding their medications and how to take it. I
didn’t like bringing kids out separately who were sick, like who had asthma. You do it as a teachable
moment for the whole class. You have those moments. Can I come in and speak to the class? You go and
talk to the class, so everybody is aware because not only the person who has asthma should know about
how to control it but those who are around him should know what to do in case of an emergency.”
(Interview 3)

Support chronic disease management
• Identify students with chronic disease
• Educate how to properly take

medication and utilize medical
devices

• Share information related to
condition

• Provide resources for care (e.g.,
appointments, transportation)

• Destigmatize health conditions

“I see them [community health workers] supporting individual referrals and those who present these
initial concepts. Maybe the nurse identifies a chronic patient. This student always comes in complaining
of their shortness of breath, ‘could you please follow up with them and their family to establish an asthma
management plan?’ I see them like that. (Interview 6)
“[Community health workers can] Absolutely help them [students] with chronic health such as the
program I worked with at [organization]. Like the pediatric asthma, updating them on information of
testing, following up to make sure they get the right providers.” (Interview 13)

Address social determinants of health
• Conduct home visits to assess home

environment
• Social determinants of health

screening
• Link students and families

to resources

“I think that [community health workers in schools conducting home visits] would be a good thing because
it kind of reflects back to what we were doing. That educator can be doing home visits and then bringing that
information back to the schools. For example, assessing the home environment, we would do environmental
checklists. We would go through the home and rechecking for carpeting - all these things that would trigger
people’s asthmas. I think for the school, I’m thinking that it would also be beneficial for the educator to sort
of have these tools, these assessments screeners to gauge where each family is as afar as their environmental
needs, socioeconomic situation.” (Interview 7)
“I worked in a school several years ago, so it’s a lot of things that a community health worker could possibly
help. You have children that come to school [and] they’re hungry. You don’t understand why they’re
hungry. To see the school system really grow from a community health worker being there, “Johnny is not
hungry today and wonder why is that?” “Well, the community health worker saw that the amount of food
stamps that the mother was getting wasn’t sufficient for the home, so we recommend them to a food
pantry.” A community health worker is valuable in a lot of different ways because we could probably get
something out of the parents that the teacher or the principal can’t get out of the situation.” (Interview 12)

Build trusting relationships
with students
• Engage with students at school events

(e.g., assemblies)
• Maintain confidentiality
• Show students that they are there to

support them
• Share knowledge

“I don’t know if they still do that, they would have assemblies [and] the seventh and eighth grade [students]
would attend. Maybe it’s like once a month or every couple of months, a community health worker would
just open up the assembly to certain grades and talk about why they’re there, what they represent, what they
could possibly bring to the table if you’re going through this. This is not going to be shared with a teacher,
a student, or your parents to make them feel comfortable.” (Interview 14)
“It [community health worker-student relationship] has to happen organically. I don’t know what specific
avenue that would be because kids are very great judges of character. You have to be genuine.” (Interview
11)

Support school staff
• Be present in classrooms for

observation
• Support school nurse when not

available in the school
• Address students’ medication needs
• Back up for teacher assistant and

student aides
• Provide training to staff

“Having them [community health workers] in their classrooms honestly. I recall you would have the
principal sit in the class to observe the school or the teaching. Sort of like that, I envision that educator
doing rounds like we do in the hospitals. Having that kind of thing where the educator has some sort of
schedule where in one day that educator will spend a few moments in each classroom. It doesn’t even have
to be an actual role but just sitting and observing.” (Interview 7)
“I know it’s across a lot of the school systems a nurse can’t be there, but a community health worker can
fulfill some of those roles in that absence and there are more of us than it is of them, so why not utilize
them?” (Interview 3)

Collaborations to
support work

Collaboration with school nurse
• Nurse as clinician and CHW

supporting outreach and data
collection of student health
information

• Nurse to champion CHW and
program

• Work together to share health
information with school

• Nurse identifies health issue and
CHW provides resources

“The nurse should be a partner [to the community health worker] where the nurse will be more on the
clinician side, but then the community health worker can do more the reaching out, data collections for the
nurse, having surveys, identifying which kids have certain chronic situations, sort of more like a support
that can link clients to them too.” (Interview 7)
“When a problem is identified, it’s not just directed to the counselor or to the nurse, but just drawing in the
community health worker because everybody’s role is different. The community health worker may be able
to bring other resources or add some that they didn’t know about or was not familiar with. I just think
working hand in hand and doing it collectively on a student that’s been identified as having a particular
problem.” (Interview 11)

(Continued)
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Collaboration with teachers
• CHW train teachers on how to

support students with chronic disease
• CHW check in with teachers about

students’ progress
• Both CHW and teachers identify

school needs
• Both CHW and teachers coordinate

health education for students together

“That chronically ill student’s primary teacher, they [community health workers] need to be working closely
with. ‘We have identified you have three chronically ill kids in your classroom. So what do you need from
me or how do you needme to educate you on how to treat this chronically ill student?’. . . You have someone
on hand that you can say I need you to come up. I think he may be having an episode. And you come up
and check them. And she can continue to do her job. And you’re doing yours.” (Interview 2)
“With the teachers who are in these classrooms, they know these students better than anybody. You want
to be able to give people respect in the roles that they carry, but also know that we’re in this together. We
are a partnership. If we’re trying to get to shore and you have an oar and I have an oar, we’ve got to do this
together or we won’t go anywhere. So let that nurse be that leader, that person that they connect with. Of
course, administration needs to know that they’re there but then those teachers too and be able to check in
with the teachers. ‘Do you think does the class need an education session? Does this need to happen?’ Not
pulling the children out, make it a part of the everyday culture so even when they see somebody having an
asthma exacerbation, they know what to do in case of an emergency.” (Interview 3)

Collaboration with other staff
• Administration/Principal
• Behavioral team
• Social worker

“Overall, it would be the nurses, principal because that should be a good backup, behavioral health team
or counselors, teachers, as well as parents. Who else? I think all staff, honestly, they have to make sure to
build that rapport with everybody to be known and for the staff to know something’s happening or there’s
an emergency, or we have a question in regard to a student. They could also be that part of like contact in
case somebody else is busy.” (Interview 5)
“It has to be someone that can say, ‘let’s have a conversation. Let’s see what’s going on in his school. What
are some of the deterrents in this school that needs to be addressed and then have them address it?’ I really
believe that the CHW has to work closely with the principal and the parent advisory board.” (Interview 2)

Collaborations with parents/families
• To set goals for student/community

health worker interactions
• To prepare for student to receive care

at school

“I feel like the parents have the best interest of the child at heart. So getting parents involved teachers, and
like, administration to identify, what are we trying to do to make our students better? Like, what else can
they learn? What else are they able to retain? And what else are we able to provide them so that the success
rate for our students is where we want it to be and where they’re able to obtain.” (Interview 4)
“When they [a student] are chronically ill, the parent is overwhelmed. ‘Now you have me. Any questions
you may have call me, and I’ll help out. If you’re going to bring the kids, the 504 plan allows any child to
come into the school and carry their own medicine and administer that medicine to themselves.’ A lot of
people are hesitant to letting a four-year-old or a five-year-old administer their own medicine, which they
probably can. I encourage the parents have yours in a Ziploc bag. Put it in his book bag. He has a right to
carry it on him. If he doesn’t know how to use it, then someone can help him use it.” (Interview 2)

External collaborations
• Health system
• Community health groups
• Physicians

“[Important for community health worker in school] To always aim to do professional development, attend
trainings, join community groups – community health educated groups. There is a lot of them nationally
but also locally, state-wide. Learn about what’s going on in your profession, and there is no stupid question.
I always say this - always ask questions.” (Interview 7)
“In school, the nurse needs to be our partner, but then also who do they [community health worker] link
back to like outside of the school system, is it the hospital that they’re working for? Is it a certain clinic?
Have a point person there so you don’t have to go through a lot of bureaucracy. ‘This is the CHW
supervisor of the CHW who’s working in school A. You can reach back to them for protocols and
processes, but we all need to be on the same page of what this is going to look like.’. . . There needs to be a
person that supervises the CHW who understands the dynamic of maybe having to go through the home
with the child to do a little education at the home if it’s allowed and things of that nature. So and that would
still fall under the hospital system or the clinic that they’re attached to, to be that support.” (Interview 3)

Key steps for
integration

Establish specific responsibilities “The school should start really thinking on what would be this specific roles that they’re really in need of
that maybe a CHW can also be a part of - not so much takeover because there’s certain training that needs
to be done for a lot of things.” (Interview 5)
“There definitely has to be a plan in place and a goal that can be achieved by both the school and the
community health worker [for the community health worker to be effectively integrated into a school].
Maybe the school has a handful of students that have behavioral issues or there are students identified in
the group that may have social issues Depending on what they’re trying to achieve in, or if it’s for all
students, so just identifying the common goal.” (Interview 4)

Introduce community health worker
• CHW to introduce themselves and

their role to staff, students, parents
• School staff (e.g., nurse) to introduce

CHW to teams and families

“When you have these orientation days or open house days in schools, having that presence of the
Community Health Worker is key. On report card pick up days, having a table set up where you talk about
your role as community health worker. “Why am I here? I’m here to connect you to this or that.” I’m even
thinking at that point that educator can sort of survey people and ask the parents what they want to do.”
(Interview 7)
“Before a community health worker shows up, they [school staff] could start telling their team in those
meetings, like “There’s this program coming up. There’s a community health worker that might be a part of
our team.” Start doing that introduction [to the team] as well even before the CHW shows up. Just so they
could be aware.” (Interview 5)

Develop familiarity with
school environment
• School culture
• School schedule/events
• Classrooms, principal’s office, and

nurse’s office

“[School should share with community health worker] what type of students they have. Some schools deal
with more students that deal with homelessness, trauma, or low-income communities. If they’re a dual-
language school. As well as where things can be found, or what building they would be located. Because
some schools have more than one building. Give them the main thing they need to know, like where’s the
principal’s office? Where’s the nurse’s office? Where’s the counselor’s office?” (Interview 5)
“You want them [community health workers] to be familiar with the school, the day-to-day of the school
because that’s how you create a sense of community. You just walk in not knowing the culture, you need to
be familiar with the culture of the school.” (Interview 3)

(Continued)
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Develop familiarity with
school population
• School demographics
• Academic performance
• Common challenges faced

by students

“I think it [the school] should give information like some of the negativity that the kids are going through,
the number of each class, what they have for lunch, what are they doing as far as recess, their test scores
because that plays a big part. If you’re going to help our school, you need to know what’s happening in
the school. If you don’t know how many how many eighth graders that’s been graduating out of a class of
300 every year, why don’t you know that? Why don’t you know how many are getting A’s? Are almost all
your students just getting by? Are you just passing them on with D’s because you’re just like you’re tired? I
don’t know if they would want to give us the information, but I would love to get the information because we
wouldn’t know how to help.What areas would we know how to help with if we don’t have the information?”
(Interview 10)
“[Community health worker should know] Age range, which I’m sure the school would tell you that based
on like elementary or middle. Definitely the demographics because you want to know how do I approach
these people? How do these people feel in terms of like a community? For example, I know that a lot of
African American communities aren’t as trusting of like hospitals and healthcare systems. If I know that
I’m coming from that system, then it’s a certain way you have to approach. I definitely think age,
demographic are the two big ones.” (Interview 11)

Establish support system “The work environment can help or can be an obstacle for the community health worker to develop these
skills. I think having a good working environment where the community health worker feels comfortable
and welcome - that’s very important. Not like someone outside the school - that is part of the school.
Making sure that it’s really part of the team that they have the share of the school. That will be very helpful.”
(Interview 8)
“I feel like one of the only ways around that is to have a champion [within the school]. It has to be at least
one person who actually believes in what you’re doing or who is familiar with what you’re doing that also
has enough pull to make things happen. Sounds like an extremely difficult thing to do, but you have to
have at least one person that’s willing to be, ‘let’s give this a shot.’ That’s what we have. It was really hard to
get in until we found one person.” (Interview 11)

Characteristics of
successful
community
health workers in
schools

Familiarity with the community
surrounding the school

“Successful [community health worker] is knowing the community they’re working. They need to know
what they have around what service they have to offer the service to the community. They need to be
knowledge of the community they are serving.” (Interview 9)
“If you’re going to go along the definition of community health worker, you’ll be able to find your
person. . . You can create high school diploma or an equivalent, and at least so many years’ experience
doing community work or in another setting. . . We just know that they have some kind of community
connection prior to jumping into this role because you have to be knowledgeable with the community that
you’re serving.” (Interview 3)

Have relevant experiences for role
• Working in community health field
• Working with children and people

“I think if you have prior experience working with children [can prepare to support a school] because it’s
not easy. It’s not easy dealing with children, especially if there is an issue that’s going on. We need to have
experience working with children, and not just your family because you deal with your family in a different
way than you would deal with the children at school.” (Interview 12)
“As long as they [community health worker in school] have a year of experience in the field, I think that
would be helpful. Whether if it’s doing home visits, you’re working inside a hospital and you work with the
clients, or you have that experience in outreach. Just a year experience of just being a CHW I would think
would be a lot more helpful than having new ones that don’t know what to expect or end up taking the role
a little differently. Because there’s that possibility, they might think, ‘oh, well, I’m going to be like a teacher’s
assistant.’ You know, sort of like, knowing exactly what a CHW is, and what their role is would be helpful.”
(Interview 5)

Have specific qualities essential for role
• Enjoy working with children
• Positive
• Flexible
• Honest
• Respectful
• Open to learning

“You will need to like kids to be at that school. There’re already enough people that probably work there
that either are burnt out and they’re just don’t have the patience for kids as well. So they need to be able to
like kids.” (Interview 5)
“[Community health worker in school needs to have] Compassion, respect, willing to learn. Even if my
organization is giving me lessons and seminars on how to deal with a certain situation, the school might
have a way that they see might work better than what I learned, so a willingness to continue to learn. You’re
never going to learn everything. There’s always room to grow, so a willingness to learn.” (Interview 12)

Have relevant skills for role
• Leadership
• Communication
• Establish professional boundaries
• Resourceful
• Cultural competency
• Computer literacy

“I think having a healthy understanding of technology - the basis of Microsoft, Word doc, Excel, and
PowerPoint – being very imperative skills to have with you. If the organization can train you on how to
use those platforms, I think that’s an additional time and effort that doesn’t necessarily need to be instituted
into this process. It would be good for them to come with that skill set.” (Interview 6)
“Again, I would go back to being open, being able to communicate. You know how you hear different
supervisors say I have an open door policy, the health worker more or less having an open door policy,
being able to communicate with all levels and different environments.” (Interview 14)

Training for
community
health workers in
school

Training on community health worker
core skills
• Communication
• Cultural humility
• Adverse childhood experiences
• Patient privacy/HIPAA
• Motivational interviewing
• Community outreach

“I didn’t have any prior experience entering the CHW role, so I feel like proper training that it would be
possible for that CHW [in school] to still be effective as long as they are properly trained. And I guess them
doing their homework to see what resources are available in that community and then again it goes back to
being trained on how to look for resources and who to connect with.” (Interview 1)
“More trainings like with CPR are important, like emotional first aid, some computers, [and] computer
skills for sure. We have a special training for community health workers, which basically shows how to
approach to patient: how to be respectful to clients, the things we can say, the things we are not allowed to
say, the things we might face. That kind of training I think it’s mandatory.” (Interview 8)

(Continued)
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Training on health/wellbeing and
medical topics
• Early childhood development
• Chronic diseases
• Nutrition
• Mental health
• Cardiopulmonary resuscitation

(CPR)
• First aid

“If I knew you were going to ask me this question [on certain trainings CHWs should complete before
supporting a school community], I would have every training that I have had. Early childhood development,
ACEs [adverse childhood experiences]. . . Different abuse has a lot to do with how a child learns. Mental
health - one year, I took two mental health classes and I’m like, ‘wow.’ It’s a lot of trainings that we really
need to focus on for the children’s health - mental health, physical health, all of that plays into it.” (Interview
12)
“If they’re [community health workers in school are] trained in asthma, they can help the kid. They can
teach the student on how to properly take their medication, how to properly use their inhaler. Because
that’s one thing that we did notice coming from teaching kids with asthma is that the majority don’t know
how to properly use their inhaler.” (Interview 5)

Assessment of
progress or
impact

Evaluation tools
• Survey of students, families, and staff
• Reports

“I guess you’d have the parents to have a survey before and after as well as the teachers. The parents and
the teachers would have a survey after. After you completed your work or ongoing. It could be actually
ongoing. . . If you want to have a survey to see if we’re doing what we say we’re going to do, then you would
definitely need a survey for that.” (Interview 13)
“Some kind of report back would be good. I mean we would enter information to the database or even give
a report about some experience - what happened this week or what is your plan for this week. At the end of
the week what happened with that? Almost like the goals we set for the week and at the end of the goal we
go through those check-ins with the CHW to see where they are and that list of things.” (Interview 3)

Data to collect or utilize for evaluation
• Interactions with students Work

progress Observed changes among
students interacting with CHW

“If you’re dealing with a student whatever issues are going on, it’s something that you’re going to log. . .
Keeping everything that is going on with a particular student logged in from beginning to end - when the
student came in, what they talked about, what you did, what was your suggestions, how did they feel, what
did they do. Just everything so that there is a track record so that you do have something to refer back to
so that you know if progress is being made or if you’re going backwards or if you need to do something
different. . . Write it all up.” (Interview 14)
“Definitely [can get feedback from community health worker] through the data collection also via
meetings, quarterly meetings, bi-weekly meetings. One of the things that we started doing with our
research assistant to evaluate some of the stuff is that when I have my check-ins with my educators on a
bi-weekly basis, we talk about caseloads, audits. The research assistant joins once a month and collects
anecdotal information from the educators - challenges, successes with the clients that we have. He jots
down those notes, and he incorporates those findings on our reports for funders but also for the Board to
inform not just numbers, but also having a story to the families that we’re serving, the clients that we’re
serving.” (Interview 7)

Signs of successful programming
• Improvements in academic

performance
• Decreases in absenteeism
• Positive changes in behavior
• Decreases in medical emergencies
• Integration of CHW in classrooms
• Referrals to CHW

“Just them [community health workers] being in the classroom should already be a success. Like, you’re
like, ‘yay, they’re allowed to be in the classroom.’ Even if it’s just for an hour or two, like that’s already a
success.” (Interview 5)
“If it was a child that was always absent and now, they are coming to school on time or regularly because
they were sick or whatever the case may be, I think that if the child was present in school and they’re
managing their disease or whatever, I think that shows that the intervention is working.” (Interview 1)

Potential
challenges

Challenges from within
school community
• Pushback from school community

“I think the roles [of community health worker] have to be clearly identified. A lot of times, clinicians tend
to be a little bit territorial with the community health workers. We do have a lot of champions out there that
believe the community health worker model is effective. It’s a team effort. It should be a team effort making
sure that the rules are clearly aligned and reflected on whatever process you’re going to have.” (Interview 7)
“[Community health workers can be integrated successfully into schools] With the support of the teachers
and the staff because sometimes it happens to me that they feel threatened that you’re going to take their
responsibilities, but it’s completely different. It’s because we’re not social workers. We’re not nurses. We’re
not teachers. We have a wide knowledge about resources. Sometimes if the staff do not work diligently,
that might affect the performance of the community health worker on schools.” (Interview 8)

Challenges related to scope of work
• Overwhelming student cases
• Maintaining confidentiality of student

information
• Existing restrictions within school

system
• Sustainability of work
• Communication with people of

various backgrounds

“I think the only other issue that might arise is parents possibly wondering who this person [community
health worker] is, what they’re doing there. You want to know who’s being hired to work in a school with
children. You also want to make sure that they know how to properly address and interact with children
because some people are great at their jobs, but everyone doesn’t work well with kids. I think that’s the big
challenge is make sure whoever it is, is prepared to work with kids or teenagers cause that’s a thing too.”
(Interview 11)
“I think it is challenging to work in the school system. We tried it when we were doing our asthma
interventions. There’s a lot of bureaucracy out there, but I think it’s doable. I think if you have the right
team and the right people on the table, you should be able to work something out and have a great
partnership.” (Interview 7)

enabling CHWs to successfully encourage healthy environments
within schools.

Participants recommended CHWs work closely with school
staff to address student needs and build a culture of health in
schools. They described a partnership with the school nurse in

which both collaborate to identify and address health issues among
students, such as through communication between students,
parents, and school nurses facilitated by CHWs; care provided
by the school nurse; and resources identified by the CHW.
Additionally, participants indicated school nurses can play a critical
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role in CHW integration by introducing the role to the school
community. One participant explained, “A CHW needs a vehicle

to get into the space. The most logical part is the nurse. The nurse

introduced them and said, ‘This is the CHW.When I’m not here, this

is your go-to person.”’

Along with the school nurse, participants suggested a
collaboration between teachers and CHWs, since “teachers who

are in these classrooms know students better than anybody,” as
one participant said. Such collaboration could entail coordinating
health education for all students and supporting students with
chronic conditions. Participants also emphasized the importance
of CHWs working with all school staff (e.g., administration,
behavioral health team) to better understand their role and how
to maximize their work in addressing school needs. The CHW
can train all staff to identify students’ health needs and respond
to medical symptoms or emergencies. One participant stated,
“[CHWs] have to make sure to build that rapport with everybody to

be known and for the staff to know something’s happening or there’s

an emergency, or we have a question in regard to a student.”
Participants also highlighted an essential collaboration with

parents/guardians of students with chronic health conditions.
Participants envisioned CHWs learning from parents about
children’s needs and setting goals together. Additionally, they
suggested CHWs can work with parents to understand policies that
support their children’s right to manage their condition at school.
One participant shared, “For a healthy environment, the parent and

school know from the 504 plan and IEP things this kid is allowed to

do. One of my biggest issues was that teachers did not want to take

out time of a lesson to give a treatment. [CHW] will help support the

laws and the benchmarks that [school district] has.”

Outside of the school community, participants proposed
CHWs develop external collaborations with health systems and
community organizations. These collaborations would serve dual
purposes – to expand resources to the school community and to
support CHWs’ ongoing professional development.

3.3. Key steps for integration

Participants identified specific steps that would be needed to
successful integrate CHWs in schools: establish responsibilities
of CHW, familiarize CHW with the school environment and
population, introduce CHW to the school community, and
establish a support system for CHW.

Participants expressed that expectations of CHWs should be
well-established before the program’s start. These expectations may
depend on students’ needs, as one participant shared, “Maybe

the school has a handful of students that have behavioral issues

or students identified in the group that may have social issues.

Depending on what they’re trying to achieve in [working with

CHW], or if it’s for all students, so just identifying the common

goal.” To identify CHWs’ responsibilities, participants stated it
is important for the CHW to understand the school community
and its needs. They advised CHWs should familiarize themselves
with the school, including existing health programs, policies,
and culture, and the student population, including demographics,
academic performance, and needs. One participant stated, “[The

school] should give information like the negativity the kids are going

through, the number of each class, what they have for lunch, what

are they doing as far as recess, their test scores. If you’re going to help

our school, you need to know what’s happening in the school.” Some
participants suggested CHWs can perform a needs assessment to
identify needs and risk factors of students, parents, and school staff,
which can inform CHWs’ responsibilities and priorities.

Participants indicated it is also important for CHWs to be
introduced to school staff, students, and parents during integration.
Participants suggested CHWs join staff meetings and parent-
teacher conferences to build relationships within the community, as
such introductions help establish trust and awareness of the CHW
role as well as enable CHWs to gain more familiarity with the
school community. One participant elaborated, “When you have

these orientation days or open house days in schools, having that

presence of the CHW is key. That educator can survey people and ask

the parents what they want to do.” Participants also recommended
school leaders and nurses take initiative to introduce CHWs to their
teams to integrate CHWs into the school setting more seamlessly.
Participants recognized that it is important for CHWs to be part
of teams and acknowledged within schools for their work to be
effective. “You have to have a champion,” said one participant. “It
has to be at least one person who believes in what you’re doing or

who is familiar with what you’re doing that also has enough pull to

make things happen.”

3.4. Characteristics of successful CHWS

Participants identified four key characteristics that CHWs
should possess to positively impact school communities: (1)
familiarity with the community surrounding the school, (2) related
work experience, (3) essential professional skills, and 4. specific
personal qualities.

Participants stressed CHWs should be knowledgeable about
the community surrounding the school, including demographics
and nearby resources. “[Success] is knowing the community they’re

working,” said one participant. “They need to know what they have

around, what service they have to offer the service to the community.”

Having a connection to the community prior to beginning the
CHW position, such as being a member of the neighborhood, was
reported as useful. Also, participants indicated it was important for
CHWs to have prior work experience in community health and/or
with people. Previous experience and confidence working with
children is valuable, particularly as CHWs support students during
formative years of social, physical, and cognitive development. One
participant stated, “What you do with a student can be lifelong.
When you get the experience of dealing with different temperaments,

different cultures, different things that students have gone through, it

just prepares you better.”

In addition, participants highlighted several professional skills
and personal qualities necessary for serving in schools. Relevant
skills included leadership, communication, resourcefulness,
problem-solving, and reliability. Participants reported CHWs
should also be culturally competent, specifically approachable,
non-judgmental, and able to communicate effectively with
others from different backgrounds. Computer literacy was
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also identified as valuable, with proficiency in programs like
spreadsheets and presentations useful for tracking progress.
Because community health work can be emotionally challenging,
participants emphasized the importance of self-care and the
ability to maintain professional boundaries. Additional personal
characteristics mentioned were positivity, flexibility, honesty,
respect, compassion, and willingness to learn. Participants also
emphasized CHWs should enjoying working with children. One
participant said, “You will need to like kids to be at that school.

There [are] already enough people that work there that either are

burnt out and they’re just don’t have the patience for kids.”

3.5. Training for CHWs in schools

Participants discussed the importance of training to equip
CHWs with the knowledge and skills necessary to provide
CHW services in schools, focusing on two primary areas: core
skills and health/medical topics. They suggested training can be
delivered through different methods, including online modules
and shadowing.

Participants identified core skills training should include
communication, de-escalation, cultural humility, and patient
privacy. Additional skills cited as important were motivational
interviewing, community outreach, resource identification,
and evaluation. Depending on students’ ages, participants
recommended that CHWs be prepared to work with children,
including training in early childhood development and adverse
childhood experiences. One participant described, “[Make] sure

that the CHW is trained to be in the environment that the facility

wants them to be in. So if there’s early childhood, learn how to deal

with a child.”

Participants also voiced that training on varied health-related
topics should be required to enable CHWs to focus on relevant
aspects of student health. They stated CHWs should be trained in
general health topics (e.g., nutrition, mental health) and chronic
diseases prevalent at the school (e.g., asthma, diabetes), so they
are prepared to help students with those conditions manage their
care. One participant summarized, “We’re talking about students,

so anything that has to do with behavioral issues, how health issues

affect children in school, how does it affect their learning depending

on what the health issue is, how you approach children who are

dealing with certain health issues, anything that opens the door

for better understanding, better communication, better ways to be

able to deal with students in an open environment.” Furthermore,
participants advised school-based CHWs should know first aid and
cardiopulmonary resuscitation in case of emergencies.

3.6. Assessment of CHW impact

Participants shared their recommendations for assessing the
impact of CHWs on school communities, including evaluation
tools, data collection, and indicators of success.

Participants proposed conducting surveys to obtain feedback
from the school community on the quality of CHW services. They
identified the utilization of CHWs as an additional indicator of

success, such as in-house referrals to CHWs and the inclusion
of CHWs in classrooms. Beyond survey and utilization data,
participants suggested monitoring academic and health indicators
of successful programming. For example, they described CHWs’
positive impact may be signaled by changes in student outcomes
such as improved academic performance, decreased absenteeism,
favorable behavioral changes, and fewer medical emergencies.

Participants also recommended CHWs collect both
quantitative and qualitative data when recording progress.
For example, CHWs can document general feedback and details
of their student interactions, as one participant explained: “Keep
everything that is going on with a particular student logged in from

beginning to end – when the student came in, what they talked

about, what you did, what was your suggestions, how did they feel,

what did they do. So you have something to refer back to so that

you know if progress is being made or if you need to do something

different.” Participants suggested online databases can be used
to track weekly progress and inform follow-up with students
as necessary. To summarize the work and impact of CHWs,
participants communicated that CHWs can compile formal reports
to share with school administrators and program evaluators using
data from surveys, documentation, and school outcomes.

3.7. Potential challenges

Participants anticipated school-based CHWs may need to
overcome challenges in their role arising from within the school
community or related to their scope of work that could hinder
their integration.

Participants identified a major challenge to successfully
integrating CHWs into schools may be pushback from the school
community. Specifically, existing school staff may perceive CHWs
as threats to their own positions, and parents may be wary of having
an unknown person work with their children. To address this
challenge, participants suggested that CHWs be prepared to explain
their role and communicate their qualifications. One participant
explained: “Just be open. Be transparent and be willing to answer

questions. Just say, ‘I’m here to partner with you in this process

because we have the same common goal to make sure the student

is taken care of and is healthy in mind, body and spirit.”’

Participants also shared that CHWsmay face challenges related
to their scope of work, such as communicating with people of
various backgrounds and maintaining student confidentiality while
being a mandated reporter. Other potential challenges related
to CHWs’ scope of work included overwhelming numbers of
student cases, emotional toll of difficult situations, and existing
limitations within school systems (e.g., funding, resources).
Participants stressed CHWs should rely on their support system
(e.g., colleagues, supervisors) and other resources (e.g., mental
wellbeing trainings) to overcome these challenges.

4. Discussion

This study is the first to describe the perspectives of experienced
CHWs about the potential roles and impact of CHWs in schools.
Much of the existing literature focuses on CHWs in clinical or
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community settings, rather than in schools. This study explores
important considerations for integrating CHWs in schools to
support student health and healthy school environments.

The proposed services for CHWs in schools in this study are
consistent with literature exploring CHW roles in other settings.
Studies describing CHWs in primary care settings found they
commonly conducted health assessments, made connections to
community resources, and provided health education and coaching
(20, 36, 37). Literature on CHWs in community settings reported
similar responsibilities as in primary care, including advocacy
for clients’ health and linkage to health care services (38, 39).
Participants in this study detailed additional responsibilities specific
to school settings, such as education on school health policies and
guidance to all school community members–not solely individuals
with health conditions–about responding to health emergencies.
While few studies have detailed the responsibilities of CHWs in
school-based programs, a systematic literature review of CHWs in
schools observed the majority of interventions reported positive
outcomes, with nearly all successful interventions involving CHWs
providing health education or coaching to students (13). Other
research has identified needs within schools that CHWs can
address; for example, one study showed school staff and parents
viewed each other as responsible for providing nutrition education
to students (40). CHWs can fill this role and empower both
school personnel and parents to support healthy behaviors among
students (41).

Successful programming in schools is a multifaceted process
that includes developing collaborations. Participants in our study
highlighted the importance of CHWs partnering with school
nurses. Literature has identified CHWs and school nurses share
overlapping goals, including providing care coordination and
bridging gaps between healthcare and education (42). By leveraging
their unique trainings and skills, CHWs and school nurses can
complement each other to deliver health education as well as
perform health screenings and contact tracing to prevent infectious
disease spread (42). Both this study and prior research recommend
that CHWs working with children also collaborate with parents to
address social determinants of health (38). Whereas participants
in this study stressed the importance of external collaborations
to expand resources and support professional development,
existing literature further highlights how relationships with local
organizations can enable CHWs to reach more individuals and
increase awareness of CHW services within communities (43).

To effectively integrate CHWs into schools, prior literature has
emphasized the importance of having a champion for the CHW
program, aligning with participants’ recommendation to establish
support systems (44). This study primarily focuses on actions
that CHWs can take for successful integration, while previous
literature concentrates on how other individuals can prepare to
work effectively with CHWs (44). Specifically, it is important to
inform clients about CHWs to increase their readiness to utilize
these services. In school settings, this is akin to participants’
suggestion that school leaders disseminate information about the
CHW to the school community. Such introductions are important
to prepare school members to optimally utilize the CHW, as CHWs
have been shown to have greater readiness than clients and higher

odds of anticipating themselves capable of performing services than
clients reported a need for such services (45, 46).

Most recommended skills and qualities proposed by
participants for CHWs working in schools align with those
reported in existing literature. Specifically, studies describe it
is important for CHWs to be attentive listeners, understand
community needs, and function without biases to perform their
duties effectively (36, 47). A major strength of CHWs, as described
in this study and other research, is their ability to relate personally
to clients. Participants recommended that school CHWs be
members of the surrounding community to understand the
school’s needs, similar to research describing that a key asset
for CHWs to build trust is sharing life experiences with clients
from the same community (47, 48). While not highlighted in
this study, recommendations from other research to consider
for implementing CHWs in schools is to provide enabling work
environments for CHWs with a manageable number of tasks and
easy access to supplies (49, 50).

The trainings in core skills and health-related topics
recommended in this study, including communication, cultural
competency, and mental health, are similar to those described
in prior research. Literature supports that evidence-based
trainings, including cultural sensitivity, are important for CHWs
to work effectively (51). Other specialized trainings from prior
studies to consider include program management, advocacy, and
evaluation (43).

In terms of evaluating the impact of CHW programming
in schools, participants in this study recommended recording
CHWs’ interactions with the school community, similar to previous
research highlighting the importance of tracking the number
and quality of interactions between CHWs and clients, team
members, and external organizations (52). While not emphasized
in this study, other relevant metrics of success described in the
literature include cost-efficiency, sustainability, job satisfaction,
and CHW involvement in other areas such as school policy
(36, 44, 53). Fewer studies have endorsed specific evaluation
methods; however, some recommend mixed-methods approaches,
aligning with participants who indicated qualitative data can
capture nuances while quantitative data can provide summative
assessments of effects as well as inform future programs and grant
applications (52, 54).

Finally, this study adds to the literature about challenges
CHWs may face in their work environment and responsibilities.
Participants reported that inadequate resources and overwhelming
workloads, which literature also identifies as major barriers for
CHWs, may negatively impact work quality (51). Prior studies
also observe excessive work demands can lead to stress, social
isolation, and burnout, which aligns with the emotional toll that
participants described school CHWs may experience (51, 55).
Further, participants’ comments about CHWs facing pushback
from the school community expands upon the limited research
about CHWs being potentially unwelcome in the workplace.
CHWs working in health care teams have previously shared the
importance of dedicating time to building trust with teammembers
during integration (56). As team members may be unaware of how
to partner with CHWs, preparing them to work alongside CHWs
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can help resolve any disruptions related to the integration of CHWs
into the team (44, 56).

An important strength of this study is that it elicited rich
data from one-on-one interviews with CHWs to thoroughly
examine their reflections and ideas. This study highlights the
perspectives of CHWs, who have unique insights from their
personal work experiences into their role and how it may be
applied in school settings. However, this study is not without
its limitations. While theme saturation was reached, this study
may have limited generalizability due to the sample size and
location of participants, with all in the Chicagoland area and
most affiliated with a health system. The results may not apply to
non-urban or rural communities, although they are foundational
to efforts to integrate CHWs in Chicago schools. Furthermore,
participants’ status as paid employees and demographics (e.g.,
race, ethnicity, socioeconomic class) are not reported, which
may shape their perspectives on integration into schools.
Selection bias and recall bias may have also influenced findings.
Future studies can examine perspectives from a wider range
of CHWs and other relevant stakeholders across communities
and regions.

While schools may have an ethical obligation to provide
health support to students (57), the schools that would likely
derive the most benefit from CHWs may be the least likely to
have the capacity or resources to integrate them, which could
potentially exacerbate inequalities. Implementing CHWs into
under-resourced schools would require obtaining funding, which
can be achieved through budgeting administrative dollars toward
CHW services, obtaining Department of Education funding, or
reimbursing their services through state Medicaid plans if the state
acknowledges CHWs as Medicaid providers (58). For schools that
lack infrastructure, the implementation of CHWs in schools would
require developing unique partnerships with health systems or
CHW-focused organizations to facilitate the hiring and integration
of school-based CHWs.

CHWs play a valuable role in the health care system, increasing
access to care by connecting vulnerable communities to health
and social services. While CHWs interventions have positive
outcomes in clinical and community settings, the implementation
of CHWs in schools has been underexplored. This study
engaged experienced CHWs to obtain critical insights on how
CHWs can be integrated and utilized in school settings. The
results can serve as guidance for schools integrating CHWs
and states expanding school-based health services, particularly
in the setting of the free care rule reversal by Centers of
Medicare and Medicaid Services (59). This study’s findings are
especially relevant to clinicians, researchers, and school leaders
responsible for ensuring a healthy environment for students
within schools.
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Public health challenges rapidly escalated during the COVID-19 pandemic. In 
response to a severe lack of resources and support in the near western suburbs 
of Chicago, the COVID Equity Response Collaborative: Loyola (CERCL) was 
established by an interprofessional team of Loyola University Chicago students, 
staff, and faculty. CERCL sought to minimize the negative impact of COVID-19 on 
vulnerable communities, those that are largely Black, Hispanic, or low-income. 
From April 2020 to the present, the collaborative utilized community-academic 
partnerships and interdisciplinary collaborations to conduct programming. 
CERCL’s programming included free community-based testing, screening for 
and assistance with social determinants of health, dissemination of relevant and 
reliable COVID-related information, provision of personal protective equipment, 
and facilitation of access to vaccines. With partners, the collaborative conducted 
1,500 COVID-19 tests, trained 80 individuals in contact tracing, provided over 
100 individuals with specifically tailored resources to address social and legal 
needs, distributed 5,000 resource bags, held 20 community conversations, 
canvassed 3,735 homes, and hosted 19 vaccine clinics. Community-academic 
partnerships with the health system, community and governmental agencies, 
and the local public health department have been critical to CERCL efforts. The 
interdisciplinary and interprofessional successes demonstrated in this case study 
lends the example of a relevant, sustainable, and practical intervention to address 
nuanced public health issues.

OPEN ACCESS

EDITED BY

Graça S. Carvalho,  
University of Minho, Portugal

REVIEWED BY

Harry Heiman,  
Georgia State University, United States  
Cory E. Cronin,  
Ohio University, United States

*CORRESPONDENCE

Abigail Silva  
 asilva8@luc.edu

RECEIVED 19 April 2023
ACCEPTED 29 June 2023
PUBLISHED 20 July 2023

CITATION

Kutchma ML, Perez J, Stranges E, Steele K, 
Garis T, Prost A, Siddiqui S, Choo-Kang C, 
Shaul B, Benissan DGG, Smith-Haney G, 
Mora N, Watson M, Griffith T, Booker N, 
Harrington A, Mitchell LK, Blair A, Luke A and 
Silva A (2023) Filling the gaps: A community 
case study in using an interprofessional 
approach and community-academic 
partnerships to address COVID-19-related 
inequities.
Front. Public Health 11:1208895.
doi: 10.3389/fpubh.2023.1208895

COPYRIGHT

© 2023 Kutchma, Perez, Stranges, Steele, 
Garis, Prost, Siddiqui, Choo-Kang, Shaul, 
Benissan, Smith-Haney, Mora, Watson, Griffith, 
Booker, Harrington, Mitchell, Blair, Luke and 
Silva. This is an open-access article distributed 
under the terms of the Creative Commons 
Attribution License (CC BY). The use, 
distribution or reproduction in other forums is 
permitted, provided the original author(s) and 
the copyright owner(s) are credited and that 
the original publication in this journal is cited, 
in accordance with accepted academic 
practice. No use, distribution or reproduction is 
permitted which does not comply with these 
terms.

TYPE Community Case Study
PUBLISHED 20 July 2023
DOI 10.3389/fpubh.2023.1208895

55

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2023.1208895&domain=pdf&date_stamp=2023-07-20
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1208895/full
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1208895/full
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1208895/full
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1208895/full
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1208895/full
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1208895/full
mailto:asilva8@luc.edu
https://doi.org/10.3389/fpubh.2023.1208895
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2023.1208895


Kutchma et al. 10.3389/fpubh.2023.1208895

Frontiers in Public Health 02 frontiersin.org

KEYWORDS

interprofessional, community-academic partnership, COVID-19, health equity, 
interdisciplinary collaboration, public health entrepreneurship

1. Introduction

By February 2020, it was apparent that COVID-19 was a public 
health emergency. In addition to a lack of preparedness and 
collaboration within medical and public health systems, issues such 
as systemic racism, decreased public trust, and chronic community 
and public health disinvestment created a breeding ground for the 
crisis which followed (1–4). Since the 2008 recession, the US public 
health system has faced notable reductions. The local health 
department (LHD) workforce capacity has been reduced by 21% 
with larger LHDs being affected to a greater degree (5). Spending 
has been reduced by 16% per capita for state health departments 
and 18% per capita for LHDs (6). Nationwide, the number of full-
time equivalent employees in LHDs decreased ~16% from 
162,200 in 2008 to 136,000 in 2019; full-time equivalent employees 
in state health departments decreased ~12% from 92,000 in 2008 to 
81,000 in 2019 (6). Some LHDs were better resourced to respond to 
the needs of their communities while underfunded LHDs, many in 
under-resourced areas, left vulnerable communities to fend for 
themselves. The Loyola University Chicago (LUC) Health Sciences 
Campus is located in the Village of Maywood, a low-income 
medically underserved community in the near western suburbs of 
Chicago (7). The community’s LHD is the Cook County Department 
of Public Health (CCDPH), which serves suburbs surrounding the 
city of Chicago. The city is, respectively, served by the Chicago 
Department of Public Health. The city of Chicago is home to 
2.7 million people (8) and allocated $55 million to the Chicago 
Department of Public Health in 2020 (9). The Cook County 
Department of Public Health serves approximately an equal-sized 
population (2.5 million people), spread across 125 racially and 
economically diverse municipalities, however, CCDPH had a 
considerably lower budget of $10.2 million (10–11). This insufficient 
funding and staffing infrastructure left the system vulnerable to 
being overwhelmed and unprepared for COVID-19.

COVID-19 has disproportionately impacted Hispanic and Black 
communities (12–14). The LUC Health Sciences Campus and three 
affiliated hospitals are located among some of the hardest-hit 
communities in West Suburban Cook County (WSCC) (15). Five of 
these communities: Bellwood, Berwyn, Cicero, Maywood, and 
Melrose Park, are within the service area of the affiliated hospitals. In 
July 2020, these communities accounted for 17.1% of cases and 9.3% 
of COVID-related deaths, despite the combined populations 
representing only 8.0% of the population in CCDPH’s coverage area 
(15–18). These five communities are distinctly communities of color: 
Berwyn, Cicero, and Melrose Park residents mostly identify as 
Hispanic (63.2, 89.2 and 74.2%, respectively), while Bellwood and 
Maywood are predominantly Black (77.3 and 68.3%, respectively) but 
with growing Hispanic populations (17.9 and 27.3%) (18). These 
communities are impacted by structural racism (i.e., segregation, 
“white flight,” poverty, and unequal health care access) which increased 

their vulnerability to COVID-19 infection and subsequent negative 
outcomes (2, 19–23).

2. Context

Early in the pandemic, Maywood community leaders alerted LUC 
Health Sciences Campus faculty about the lack of free and accessible 
testing. At the time, neither the medical center nor any other private 
or public entity was addressing the disproportionately high case rate in 
Maywood. This call cultivated a spirit of public health entrepreneurship 
through which faculty, staff, and student volunteers in the sectors of 
public health, medicine, health care administration, nursing, law, and 
social work rapidly came together to address the unmet need (24). In 
April 2020, the COVID Equity Response Collaborative: Loyola 
(CERCL) coalesced and sought to use an interprofessional approach 
and forge community-academic partnerships to mitigate the harmful 
impacts of COVID-19 on the most vulnerable populations in WSCC.

Both interprofessional collaboration and community-academic 
partnerships are essential in public health emergencies (25). 
Interprofessional teams can quickly pivot to address evolving needs and 
provide comprehensive support for communities (26). Community-
academic partnerships are developed around values and themes that 
include community involvement, collaboration, communication, best 
practices, relationship building, clarity, and strategic planning (25). 
These were central to CERCL’s framework as we  partnered with 
academic, health system, community, public, and governmental allies, 
and teamed up with qualified medical volunteers (e.g., physicians, 
nurses, faculty, and students) to address the gap in freely available 
COVID-19 testing in underserved WSCC communities. As community 
needs shifted, so did CERCL’s approaches. This article illustrates the 
various strategies used by CERCL to support equity in access to testing, 
vaccines, and other resources to abate the disproportionate harm of the 
pandemic on Hispanic and Black communities.

3. Programmatic elements

CERCL’s strategy was informed by the ‘Box-it-in’ approach, which 
consists of testing, isolating those with infection, identifying contacts 
of those infected, and quarantining contacts (27). To that end, CERCL 
sought to: (1) deliver and expand free testing in the community; (2) 
build contact tracing capacity through the provision of free training; 
and (3) aid communities by providing information on local and freely 
available resources to support quarantining, isolating, and safety.

To obtain insight on best practices, CERCL looked to community-
based organizations and clinics that were conducting pop-up and 
drive-through testing to understand the logistics and resources 
needed. An intramural grant awarded in the summer of 2020 funded 
COVID-19 testing as well as a contact tracing training program.
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3.1. Organization

The following seven interprofessional teams were developed to 
accomplish the work and led by a faculty or clinical team member: 
Volunteer Coordination, Data Collection, Logistics, Test Results, 
Resources, Publicity, and Contact Tracing (Table 1). CERCL team 
meetings were held throughout the week including the leadership 

meeting which was open to all members. The leadership meetings 
were used to guide the overall direction and mission of the 
community-academic partnership and hold space to report 
achievements and next steps.

The Volunteer Coordination team responded to staffing needs 
surrounding COVID-19 testing. This team ensured that all events were 
adequately staffed and volunteers were fully trained and informed.

TABLE 1 Description of the COVID equity response collaborative’s interprofessional teams and community-academic partnerships.

Interprofessional teams Composition Purpose Outcomes

Volunteer Coordination Medicine and nursing faculty, medicine 

and health care administration students

Recruit and train bilingual student 

volunteers to carry out the various 

aspects of the testing (e.g., intake 

personnel, testing assistant) and for 

returning test results.

A total of 99 student volunteers and 

57 medical volunteers were recruited 

and trained.

Data Collection Public health and nursing faculty Identify the data elements needed 

for testing and subsequently 

research. Develop the databases 

needed to help automate the work.

Created a REDCap project capable of 

gathering and managing data, 

collecting electronic signatures for 

consents, and emailing test results.

Logistics Medicine and nursing faculty Develop protocols for safe testing. 

Ensure testing sites have all needed 

supplies.

Created site-specific protocols for 

testing and developed an inventory 

tracking system.

Test Results Medicine faculty and students Create scripts for delivering test 

results. Provide test results utilizing 

these scripts.

Provided results to all those who were 

tested at community sites.

Resources Law faculty, law and social work students, 

AmeriCorps VISTAs

Develop a screening tool to 

identify health-harming needs and 

create resource sheets that 

highlight local and either free or 

sliding-scale services.

Followed up with any client that 

requested to be contacted (via the 

screening tool) for services, advice, or 

guidance.

Publicity Public health, medicine, healthcare 

administration, and law students

Create and disseminate bilingual 

(Spanish and English) materials 

(e.g., banners, flyers, website) to 

advertise testing and promote 

relevant COVID-19 information.

Helped design a website and produce 

its content, created a social media 

presence, and physically disseminated 

information (e.g., posted flyers, 

handed out flyers at events) in the 

community.

Contact Tracing Public health faculty and students Develop and deliver a freely 

available training focused on soft 

skills to help the public health 

department build its contact 

tracing capacity.

Created a set of 6 on-demand online 

modules and a hands-on workshop 

that was freely available to students 

and community members.

Community-academic 
partnerships

Institutions Role Outcomes

Coalition for Spiritual & Public Leadership Casa Esperanza, Rock of Ages Baptist 

Church

Allowed the use of their open-air 

parking lots for CERCL to deliver safe 

and free drive-thru or walk-up testing. 

Facilitated relationship building with 

community partners and fostered 

community involvement.

Free testing available to the 

communities (Melrose Park and 

Maywood) twice a week (July–

September 2020).

City of Berwyn Berwyn Public Health District Donated space in their clinical offices 

for CERCL to conduct free testing.

Free testing available to the 

community once a week (January–

April 2021).

(Continued)
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TABLE 1 (Continued)

Community-academic 
partnerships

Institutions Role Outcomes

Village of Maywood Mayor’s Office, Community members Provided various spaces and 

opportunities for CERCL to conduct 

free testing and host vaccination clinics. 

Participated in CERCL’s strategic 

planning and provided clarity to 

programming. Promoted 

communication with community by 

sharing CERCL resources, events, and 

services. Fostered relationship building 

by tying in additional partners. 

Community members volunteered in 

outreach and information sharing.

Free testing available to the 

community at least once a week 

(November 2020 – October 2022). 

Ongoing vaccination clinics at 

community events.

Village of Bellwood Mayor’s Office Donated space in their youth center for 

CERCL to conduct free testing.

Free testing available to the 

community once a week (March–July 

2021).

State of Illinois Public Health Department Provided free vaccinations and staff 

support to deliver them. Contributed to 

evidence-based best practices for 

vaccination clinics.

Co-hosted more than 19 vaccination 

clinics between April 2021 and 

February 2022.

Cook County in Illinois Public Health Department Provided free vaccinations and staff 

support to deliver them. Also provided 

informational material and face masks. 

Contributed to evidence-based best 

practices for vaccination clinics. 

Provided speakers for some community 

conversations events.

Co-hosted 5 vaccination clinics 

between April 2022 and present. 

Donated 1,000 K95 masks as well as 

bilingual COVID-19 information 

materials.

Village Free Press Local newspaper Helped promote free testing and 

vaccination events and supported 

COVID-19 information dissemination 

activities. Co-hosted community 

conversations.

Published advertisements on their 

online and print versions of their 

weekly paper and hosted various 

virtual bidirectional community 

conversations on topics related to 

COVID-19.

Loyola University Health System Clinical Microbiology Laboratory, 

Pediatric Mobile Health Unit, Student 

and faculty volunteers

Subsidized COVID-19 test kit and 

laboratory testing; provided free 

pediatric services (e.g., immunizations, 

physical exams, health education, and 

screenings; e.g., lead, asthma, obesity). 

Contributed to upholding best practices 

for COVID-19 testing. Loyola students 

created flyers and worked on CERCL’s 

social media.

Supported all free testing available in 

the communities (November 2020–

October 2022). Provided pediatric 

services to more than 100 children 

(July 2020-present).

Garden House of Maywood Apartments Social Coordinator Co-hosted vaccination and outreach 

events. Provided space to host events.

Co-hosted 2 vaccination events in 

2022 for seniors in the community.

Maywood Park District Lightford Recreation Center Provided space to host testing and 

vaccination events. Participated in 

communications by sharing CERCL 

information, events, and resources.

Free testing available to the 

community (November 2020 – 

October 2022). Involved in 8 

vaccination events.

AmeriCorps VISTA Coordinated CERCL’s relationship with 

the LUC School of Law’s Health Justice 

Project. This role was central to strategic 

planning and relationship building.

Distributed resource information and 

updates through social media, 

CERCL’s website, and at community 

events (August 2021-present).
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The Data Collection team created a system for uniformly 
collecting data through a single web-based secure platform developed 
for this project. It was used to capture basic demographic data, track 
test results, and collect survey data (for those who consented 
to research).

The Logistics team created and implemented safety protocols at 
the testing sites. They also managed the inventory and ensured that 
the testing sites were stocked with all the necessary materials.

The Test Results team was responsible for maintaining phone call 
and email scripts to be used for delivering test results. These scripts 
included vital and up-to-date information from the Centers for 
Disease Control and Prevention.

The Resources team collated information on local and freely 
available social and legal resources which were shared with testing 
participants. Needs were identified through a brief screening during 
intake. Team members then followed up with individuals who 
requested further assistance.

The Publicity team was charged with creating CERCL’s website as 
well as content to canvas and inform communities about the 
collaborative’s COVID-19 testing efforts. Alongside this, the team 
worked to develop frequent social media coverage regarding CERCL 
and community resources on the platforms of Facebook, Instagram, 
Twitter, and YouTube. The team facilitated the collaborative’s 
relationship with the local newspaper.

The Contact Tracing team worked to increase the number of 
qualified contact tracers in the area by building an on-demand online 
module as well as offering periodic workshops to practice soft skills. 
These programs were freely available to university students and 
community members.

3.2. Establishing community partners

CERCL’s Community Liaison is an individual who holds a strong 
connection to Maywood and community engagement. Their role 
helped ensure culturally informed practices as well as facilitated 
outreach in the Village. They acted as a conduit connecting community 
and academic partners (Table 1). CERCL volunteers reached out to 
community leaders with whom the Community Liason and other 
CERCL team members had existing relationships in order to identify 
regular testing locations. Two community partners were immediately 
identified through the Coalition for Spiritual and Public Leadership: 
a place of worship in Maywood and a community center in 
neighboring Melrose Park (Table 1).

Several trusted governmental allies in Maywood, Bellwood, and 
Berwyn approached CERCL regarding partnership for free testing and 
provided spaces in their communities. Not only did the local 
leadership co-host events, but they also provided resources to do so. 
Maywood leadership was central to decision making in carrying out 
vaccination, testing, and outreach campaigns. Additionally, both the 
state and county public health departments facilitated vaccination 
efforts by co-hosting clinics in community locations or events. The 
local newspaper also became a consistent partner, helping to raise 
awareness about testing and vaccine availability as well as 
disseminating COVID-related information.

The Loyola University Health System provided nurses to assist 
with testing, free nasopharyngeal swab RT-PCR testing kits, and 
processed samples at no cost. These contributions greatly reduced the 

overall financial burden of testing. CERCL partnered with the Loyola 
Pediatric Mobile Health Unit to further expand COVID-19-related 
resources by providing free general pediatric services on a monthly 
basis at the testing sites or other community locations. Among the 
services offered were physical exams, immunizations, health 
education, and lead screening.

AmeriCorps VISTA, a national service program that addresses 
poverty and strengthening of communities, provided volunteers 
through the Health Justice Project (a medical-legal partnership with 
LUC’s School of Law) to support CERCL by identifying and 
disseminating information on resources, screening participants for 
social and legal needs, and linking participants to resources as needed.

3.3. Funding and sustainability

The CERCL team applied for continued funding to expand testing 
and resources. In the fall of 2020, CERCL successfully obtained 
additional funding from the county public health department to 
disseminate personal protective equipment (PPE) as well as to execute 
a local, bilingual, and multi-channel outreach and education campaign 
delivering information to the community regarding testing, contact 
tracing, quarantine and isolation, and legal rights. In addition, this 
funding provided an opportunity to develop and disseminate materials 
regarding health care, housing, food, and legal resources freely 
available in the community.

Also in fall 2020, CERCL received funding from a local foundation 
to expand testing to additional locations and provide community 
residents an opportunity to participate in COVID-19 research. The 
CERCL team identified research as a priority to contribute to 
preparing for future pandemics. The research consisted of: (1) using a 
questionnaire to identify possible transmission routes through social 
network and epidemiologic analysis; (2) biobanking nasopharyngeal 
and serum samples for emerging pathogen surveillance; and (3) 
conducting serologic surveillance of immune response through serial 
antibody testing. Consent and participation of the community 
members in the research were completely voluntary and did not affect 
their ability to engage in CERCL initiatives. The research was 
considered an additional service offered to the community.

4. Outcomes

4.1. Free community-based testing

Between July 2020 and October 2022, community COVID-19 
testing took place in 4 communities of WSCC: Maywood, Melrose 
Park, Bellwood, and Berwyn (Table 2). Testing was completely free 
and did not require identification or insurance information. The 
locations included: a parking lot, recreation center, clinical office, and 
youth center. More than 1,500 free COVID-19 tests were conducted. 
The duration of services at each location varied depending on testing 
attendance and staff availability over time. As the pandemic and 
available resources changed, CERCL congruently evolved. The team 
continued identifying community partners and allies to expand free 
testing in the area as needed. In December of 2021, prior to the surge 
of the Omicron Variant, the COVID-19 case rate in Maywood was 
14,325 cases per 100,000 population while Suburban Cook County’s 
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case rate was 13,897. Case rates were higher in Bellwood (16,770), 
Berwyn (16,140), and Melrose Park (18,269) (15).

4.2. Contact tracing training

More than 80 students and community members completed six 
online on-demand training modules and approximately 40 
participated in the interactive workshops. The six online training 
modules consisted of topics including the Social Determinants of 
Health, Cultural Humility, Stages of Change, Problem Solving, 
Motivational Interviewing, and Professionalism. A job board site and 
listserv were also created to keep participants informed of contact 
tracing opportunities.

4.3. Supporting communities

At testing sites, over 1,100 participants were screened for social 
and legal needs and offered information on local and freely available 
resources. From July 2020 through December 2021, 1,038 individuals 
were screened using the I-HELP questionnaire, which evaluates 
health-harming needs. The most frequently reported unmet needs 
included financial struggles (50%) and loss of income (50%). In 
addition, no health insurance (25%), remote education access 
concerns (25%), lack of primary care provider (24%), safety in home 
(12%), and legal/court dates (8%) were cited as well. In total, 434 
individuals (~42%) requested follow-up after taking the questionnaire. 
Of those, almost 27% were successfully connected with resources 
pertaining to food, health insurance or health care, utilities, legal 
advice, PPE, and more.

In addition, more than 5,000 bags with PPE (N95 masks, KN95 
masks, and surgical masks) and resource information (in English and 
Spanish) were distributed during canvassing and a variety of 
community events. The contact information included in these bags 
allowed community members and their networks to stay in touch with 
CERCL through our Google Voice line. To date, the line has received 
over 700 voicemails in addition to calls answered and placed.

Community members also received COVID-19-related 
information through a series of 20 online interactive community 
conversations. Topics included COVID-19 therapeutics, the 
COVID-19 vaccine, COVID-19 myths and facts, how to stay healthy 
during COVID-19, and more. Community conversations were held 
every few months on assorted topics that were deemed to be of critical 
and timely importance based on community and staff feedback. The 
Village Free Press partnered with CERCL in many of these events and 
provided accessible live platforms through Facebook and YouTube.

CERCL continued its outreach through its website, social media 
platforms, and available printed material at the testing sites and 
community events. The website and social media content were 
regularly updated and expanded to relay relevant and reliable 
information to community members.

4.4. Pivoting to vaccinations

CERCL employed strategies to facilitate access to vaccinations 
once they became available. The strategies included neighborhood 
canvassing, assistance with vaccination appointments, and 
co-hosting vaccination clinics with partners (state and county 
public health departments, community organizations, and 
governmental agencies).

TABLE 2 Description and outcomes of the COVID equity response collaborative’s adapted box-it-in approach to the pandemic.

Approach Impact

Deliver and expand testing
Provided free and accessible COVID-19 testing in varying locations of West suburban Cook County where access was limited, and 

the case rates were high. CERCL has provided more than 1,500 tests to community residents in or near five towns and villages.

Build contact-tracing capacity

Created a freely accessible program that included soft-skills training to improve communication and optimize effectiveness of the 

outreach in diverse communities. A total of over 80 students and community members completed the online on-demand training 

and over 40 participated in the interactive workshops.

Provide support to communities: 

resource information

More than 1,100 testing participants were screened for social and legal needs. For those that requested a follow-up for their needs, 

455 calls were made to provide information on specific resources. In total, ~110 received specifically tailored resource information, 

and additional individuals received this tailored support.

Provide support to communities: PPE/

resource bags

More than 5,000 personal protective equipment (PPE)/Resource bags were distributed in the community. These contained face 

masks, sanitation wipes, a magnet with CERCL contact information, general community resource sheets, and COVID-19 FAQs.

Provide support to communities: 

information dissemination through 

community conversations

Implemented 20 virtual, live-streamed, interactive (English and Spanish) sessions on COVID-19-related topics in partnership with 

experts and a local media outlet. More than 3,500 viewers were reached.

Provide support to communities: 

information dissemination through a 

website and social media

Shared information through a robust and up-to-date website and the use of Facebook, Instagram, Twitter, and YouTube to further 

engage with the community. Created and disseminated two public service announcements.

Provide support to communities: 

information dissemination through 

community canvassing

10 trained vaccine ambassadors went door-to-door to conduct relevant and sensitive conversations regarding COVID-19 and 

vaccinations while distributing PPE/resource bags. They canvassed 3,735 homes with 941 answering the door and engaging in 

conversation.

Provide support to communities: 

vaccination events

Co-hosted 19 vaccine clinics at various community events. More than 630 vaccines were distributed and included the first dose, 

second dose, and all approved boosters for children and adults.
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As the demand for testing decreased and the need for vaccinations 
increased, CERCL shifted the collaborative’s approach to outreach. 
Neighborhood canvassing was implemented in the summer of 2021. 
This involved graduate students who were trained as vaccine 
ambassadors according to the Malcolm X College Trusted Vaccine 
Ambassador Program Course (28). This training highlighted key 
information surrounding COVID-19, the vaccine, and respectful 
conversations centering cultural humility. Vaccine Ambassadors 
canvassed door-to-door in the Maywood community, providing bags 
that contained PPE, CERCL and community resources, and a 
refrigerator magnet with CERCL’s contact information. During 
canvassing, volunteers collected information on vaccine uptake 
and hesitancy.

About 941 (25%) of the 3,735 Maywood homes that were 
canvassed had residents answer the door. Of those who answered the 
door, 669 homes had residents who were vaccinated (1,729 vaccinated 
individuals total). There were 138 homes with residents who were 
unvaccinated citing various reasons. The most commonly endorsed 
reasons for being unvaccinated included general disinterest, upcoming 
plans to obtain vaccination, and side effects or medication interactions. 
This project cultivated open conversations and transparent, 
bidirectional information sharing.

Furthermore, CERCL co-hosted over 19 vaccination events 
resulting in more than 630 vaccinations. As the pandemic evolved, 
clinics continually shifted to incorporate official guidelines, which 
included offering booster shots and pediatric doses. The clinics in 
which the greatest numbers of vaccinations were distributed were 
those in partnership with other community organizations. These 
tended to reach a greater number of folks than stand-alone clinics. In 
May 2022, vaccination rates in Maywood, Suburban Cook County, 
and the US were 57.2, 66.0, and 66.3%, respectively (29, 30).

4.5. Community-academic partnerships

The community-academic partnership model was critical to 
achieving positive outcomes in CERCL. Teamwork, network sharing, 
and event collaboration allowed CERCL and coalition partners to 
reach more community members in efforts to promote health equity 
and build trust. These partnerships shaped how CERCL services were 
implemented and improved. Community members and partners 
developed the walk-up testing model, selected the most accessible 
locations for services and resource sharing, and provided input on the 
most helpful aspects of programming as well as areas needing 
improvement. Weekly interdisciplinary CERCL meetings continue to 
be held.

5. Lessons learned

As a result of CERCL’s work since the onset of the pandemic, the 
team has learned from partners and community members, as well as 
programming successes and areas for needed improvement. These 
invaluable lessons have shaped CERCL’s services and outreach and can 
be  useful to anyone looking to enact change at the local level. 
Leveraging community and academic entities in this community case 
study allowed CERCL to engage in meaningful, practical, and relevant 
work in WSCC.

5.1. Teamwork: maintain a nimble approach 
to complexity

Pivoting the focus of large, complex public health and health care 
systems toward community needs proved difficult in the early, 
emergency phase of the pandemic. The focus on treating known, 
severe COVID-19 cases through building intensive care unit and 
hospital bed capacity was essential but deprioritized upstream public 
health interventions such as the ‘Box-it-in’ method. When public 
health departments utilized these same health care systems to deploy 
testing or vaccination, these assumed health care systems were the 
trusted community voice and had knowledge of critical social 
care supports.

CERCL leaders identified that an intermediary was necessary to 
bridge the gap between complex health systems and community 
residents. It was also clear that this intermediary needed to be aware 
of community experiences and center them amid the changing health 
care system and public health department guidance. Throughout the 
evolution of national public health recommendations on testing and 
the development of vaccine campaigns, CERCL delivered community-
responsive services to Black and Hispanic communities 
disproportionately impacted by the pandemic.

5.2. Harness the skills of interprofessional 
teams

Interprofessional collaboration requires relationships. Community-
academic partnerships were developed in Maywood, Melrose Park, 
Bellwood, and Berwyn, and were operationalized through CERCL 
team members and pivotal stakeholders. The Community Liaison role 
was particularly involved in this process. Once a connection was made, 
a point person from CERCL would typically act as the conduit between 
the partners to facilitate event planning, resource sharing, and 
meetings. At our academic center, we built relationships between the 
Schools of Public Health, Medicine, Nursing, Law, and Social Work. 
Interprofessional practice requires action. The pandemic unlocked our 
academic approach and turned education into practice. This coincided 
with the ubiquitous sense of helplessness among students, staff, and 
faculty in the early days of lockdown. Many with expertise in 
community-engaged public health and law were asking ‘How can 
we help the community safely?’. Our team harnessed skills in fields 
such as epidemiology, infection prevention, and health care 
administration by finding and honing methods to safely embed 
support and resources in the community. With a team of faculty and 
students, we were also able to harness intergenerational skills to reach 
both younger and older demographics through social media and 
in-person community efforts. Furthermore, partner input was sought 
at all stages in programming and was vital to the successful planning 
of events and distribution of resources. However, CERCL is intent on 
incorporating more community input into future program planning 
and implementation to further build trust and partnership. This will 
continue to be  prioritized as strategic planning is currently being 
carried out in conjunction with the Village of Maywood Mayor.

The spirit of public health entrepreneurship cultivated 
interprofessional teamwork surrounding the community-academic 
partnership, fostering the implementation of design thinking, resource 
mobilization, financial viability, cross-disciplinary collaboration, and 
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systems strengthening included in the framework imparted by Chahine 
(31). Design thinking was implemented in the development of CERCL 
programming on-the-go. Testing and vaccination models were 
implemented and adjusted accordingly with gaining understanding at 
each event and iteration. The collaborative mobilized resources by 
gradually obtaining more funding and support, while utilizing limited 
resources to accomplish a wide range of activities. The financial 
viability of CERCL has centered around minimizing inputs and is 
currently being cultivated as the team is trying to shift to a non-profit 
approach. Cross-disciplinary collaboration is deeply ingrained in the 
collaborative’s mission as it is a foundational value of the team. Systems 
strengthening has been key to CERCL’s vaccination efforts as CERCL 
has taken a role in larger campaigns enacted at state and county 
levels (31).

5.3. Focus on the most vulnerable

In the early stages of the pandemic and the early months of 
vaccination, those with the greatest number of resources were the 
most likely to get tested and receive vaccines (2, 32, 33). By 
collaborating with the communities that struggled with testing 
access, vaccine acceptance, and overall distrust, we were focusing 
on the area of greatest impact and the communities most likely to 
get left behind. Existing structural factors increased the risk of 
transmission and mortality for Black and Hispanic communities 
because of discrimination, lack of health care access and insurance, 
education, income, and wealth gaps. The communities in CERCL’s 
service area also had higher numbers of essential workers than 
surrounding suburbs with higher average incomes, making them 
even more vulnerable to COVID-19 exposure (34). These 
communities were unable to shelter in place, work from home, or 
readily get online to sign up for the limited vaccination 
appointments as soon as they would be released. CERCL focused 
on those who did not have the resources, time, or capacity to 
incorporate pandemic challenges into their daily lives by creating a 
critical network of social and legal resources and connecting Black 
and Hispanic communities.

5.4. Identify trusted community voices

Prior to the pandemic, we observed that the community had lost 
trust in local health systems due to changing dynamics in ownership 
and barriers to accessing care. A health care system that makes 
communities feel abandoned will not be a trusted resource (35, 36). 
Trust in science, health care systems, and each other is key to the 
collective action that unified some other nations during the earlier 
stages of the pandemic (37). When distrust of or abandonment by 
larger systems is the reality, local solutions are needed. We greatly 
depended on community liaisons and a network of community leaders 
to build bridges, normalize the need for testing, answer questions about 
vaccination, provide related social and legal resources, and continue to 
show accompaniment during uncertainty. Community stakeholders 
played an important role in fostering pre-existing relationships with 
the community and strengthening CERCL’s community ties. This 

collective action filled the gaps left by the health system and forged new 
collaborations. CERCL would not have accomplished the same 
programming without these relationships and trust. Trusted 
community voices are those that are also the best listeners, who listen 
to understand without agenda, maintain respect, and acknowledge the 
historical and political root causes of disinvestment.

6. Conclusion

CERCL has shifted our model of delivery as the pandemic and 
available resources have evolved. In order to continue working to best 
meet the needs of the most vulnerable communities in WSCC, CERCL 
is transitioning to a more general responsive community health equity 
collaborative model. The ‘C’ in CERCL will stand for ‘Community’ 
rather than ‘COVID’. The Community Equity Response Collaborative: 
Loyola will continue to advocate through interprofessional 
collaboration and pivot to respond to the present needs and strengths 
of the community-academic partnership. CERCL continues to find 
novel approaches to promoting community-academic partnership in 
meaningful ways as well as supporting trust and ultimately 
health equity.

Currently, the collaborative is continuing to engage in vaccination 
and information dissemination efforts in WSCC. A community 
engagement fellowship has also been established, which links qualified 
students and local organizations to further develop community-
academic partnerships. The number of partnerships is growing and 
involve addressing broader community needs, including gun violence 
prevention and mental health.

A recent strategic planning session was also held to coordinate 
future programming for CERCL as the public health environment 
in Maywood and Cook County changes. Along with this, a 
community assessment is being planned to further promote the 
sustainability of CERCL and to gain a deeper understanding of the 
changing strengths, weaknesses, opportunities, and threats in 
WSCC by listening to those who live, work, and interact in the area. 
This will inform more feasible and effective programming in this 
post-peak of COVID-19 pandemic era. As the COVID-19 pandemic 
and the overall environment of public health evolve, we  look to 
further enhance our public health entrepreneurship methodology, 
advocacy efforts, and community networking.
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Purpose: This study examines the impact of academic institutions on changes to 
students’ awareness and habits regarding a healthy lifestyle, specifically through 
nutrition and physical exercise, following the Covid-19 pandemic.

Design and subjects: In May 2020, quantitative online questionnaires were 
completed by 266 pre-service teachers (83.5% female), aged 19–63, who were 
studying at an academic institution in Israel.

Setting: The questionnaire, which included health-related 15 items, as well as a 
number of demographic questions, was distributed via social media, academic 
mailing lists, and the researchers’ colleagues.

Methods: The respondents were asked to provide socio-demographic data and 
information regarding their health-related habits, such as smoking and exercising, 
at two timepoints: prior to the Covid-19 pandemic and during the first lockdown 
in Israel (March–May 2020).

Analysis: Statistical analysis included paired t-tests, Wilcoxon and McNemar tests, 
Pearsons’s correlations, and hierarchical regressions.

Results: The academic institution’s promoting of a healthy lifestyle, as perceived 
by students, was found to contribute to the explained variance (EPV) of their 
maintaining a healthy lifestyle, prior to and during the Covid-19 pandemic 
(R2  =  9.4%, p  <  .001and R2  =  2.4%, p  =  0.009, respectively), beyond the respondents’ 
demographic characteristics. Moreover, correlations were found between the 
institution’s promoting of a healthy lifestyle at both timepoints. Respondents 
who perceived their institution as promoting a healthy lifestyle prior to the 
pandemic maintained healthier lifestyles than their peers; healthier lifestyles 
were also maintained by respondents who were unmarried, non-smokers, more 
educated, and watched less television. Finally, the institution’s promoting of a 
healthy lifestyle prior to the pandemic significantly contributed to the students’ 
maintaining a healthy lifestyle and healthy nutrition during the pandemic.

Conclusion: The findings of this study highlight the impact of academic institutions 
on maintaining healthy lifestyles, even in times of crises and emergencies, thereby 
contributing to public health.
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Introduction

Studies have addressed the promoting of healthy lifestyles in 
students of higher education, with an emphasis on positive habits such 
as nutrition and exercise (1). The maintaining of students’ healthy 
lifestyles is impacted by their social environment, relationships, living 
conditions, and previous habits (2, 3). Novice students encounter 
significant lifestyle changes, especially when living away from home 
for the first time. Their social environment vastly changes, and they 
tend to eat out more often, consuming more fat, sugar, and salt-
saturated foods, combined with less fruit and vegetables. Moreover, 
students are not always knowledgeable about positive food purchasing 
habits, from both a financial and health-related aspect (4, 5).

Health is a core component in a person’s well-being, with nutrition 
and physical exercise being key to conducting healthy lifestyles. The 
World Health Organization (WHO) states that healthy lifestyles refer 
to behavioral aspects that a person can control as a means for 
improving their quality of life, such as the foods that they eat and the 
exercise that they perform (6, 7). Enhancing healthy lifestyles is 
especially important in this day and age, with people tending to lead 
more sedentary lifestyles that lack physical exercise and that are 
abundant in unhealthy foods – often leading to ailments and disease 
in the future (8, 9). The Covid-19 pandemic increased such undesirable 
lifestyles, with people sitting for longer periods of time, often in front 
of electronic screens, due to lockdowns and other social restrictions 
(10, 11). In routine situations, such behaviors are the main cause of 
future background diseases, such as diabetes and hypertension. Yet 
during the Covid-19 crisis, people worldwide - including students - 
completely altered their lifestyles, with increased indoors sitting, 
decreased outdoors exercise and visit to the gym, and increased digital 
screen time; In other words, during this period, the sedentary lifestyle 
greatly increased (12, 13).

Health is an important component in a person’s life, and as such, 
the public should be  encouraged and educated on how to lead a 
healthy lifestyle, with an emphasis on nutritious eating and on physical 
exercise. Furthermore, not maintaining a healthy lifestyle leads to the 
increased probability of developing background diseases, such as 
hypertension and diabetes. This in turn leads to heavier financial costs 
for both the unhealthy person and his family, and to the health system 
as a whole. The term health promotion relates to processes and norms 
that are implemented by various institutions and organizations for 
encouraging people to make healthier decisions and avoid health-risk 
factors. Health promotion can be defined as, “A process designed to 
allow people to increase control over their health and the factors 
affecting health… Health promotion does not focus only on individual 
decisions but also on a large variety of environmental and social 
interventions” (14). Moreover, as healthcare systems are not able to 
improve public health solely by treating existing illnesses,   health 
promotion is of the utmost importance and should be  achieved 
through proactive and preventive measures (15).

Health promotion in academic institutions

The concept of health promotion stems from a salutogenic 
approach, one that emphasizes the inadequate benefits of the health 
system’s attempts to improve the public’s health – simply by treating 
those who already suffer from ailments and disease; instead, health 

should be perceived as an ongoing endeavor that lasts throughout a 
person’s lifetime. As such, a range of environmental and other health-
related conditions must be  improved proactively, in advance, to 
prevent illness and enhance healthy living among the public (15).

The Ottawa Charter for Health Promotion, signed in 1986, aimed 
at promoting international dialog between politicians, academics, and 
health workers – based on the shared desire to promote public health 
and well-being (14). This charter emphasized the setting-based 
approach, whereby healthy activities and lifestyles should be promoted 
within the various settings of each and every person, including their 
home, work, and place of education (16). Indeed, in addition to 
providing a formal learning setting, educational institutions can also 
serve as a framework for educating people about a range of other 
aspects, including health-related issues, through a health-promoting 
culture that enhances healthy lifestyles (14, 16). Specifically, the 
concept of a health-promoting university relates to academic 
institutions that are part of a person’s daily setting, and as such, must 
be included in their related health-promoting endeavors. The health-
promoting university is expected to create a supporting environment 
for both students and faculty, and for its community as a whole (17).

In 2015, almost three decades after the signing of the Ottawa 
Charter for Health Promotion, the Okanagan Charter was developed 
by researchers, practitioners, administrators, students, and 
policymakers from 45 countries (18, 19). The purpose of this charter 
is twofold, as it defines the important role of academic institutions in 
promoting healthy lifestyles among students, staff, and the nearby 
community, while encouraging and enabling academic cooperations 
based on the importance of promoting health. Indeed, this charter 
defines a health-promoting academic institution as one that offers a 
suitable infrastructure for conducting educational processes that also 
address the field of health; moreover, they do so as an integral part of 
the institution’s educational, social, and moral existence.

In academic institutions, two health-promoting approaches can 
be observed: First, the more academic approach, Health for All, focuses 
on the teaching and studying of healthy living and lifestyles through 
academic courses, that are offered to both students and to the public 
in general. In some cases, it is even the students themselves who 
provide health-promoting classes to the public. Either way, such 
courses and education are part of the institution’s relationship with its 
surrounding community, as proposed by the WHO – in an attempt to 
strengthen relationships between academic institutions and the towns 
in which they are situated, while promoting the health of residents, 
students, and faculty (20–22).

Compared to the theoretical-academic approach presented above, 
the second approach, which is the focus of this study, promotes health 
through more practical means and for their entire population, i.e., 
students, lecturers, administrators, and managers. For example, by 
offering more nutritious options, forbidding smoking, and requiring 
students (and lecturers) to exercise on campus (23, 24) – as seen in a 
range of academic institutions in Israel. In turn, the educators who 
work in such institutions could also be expected to play a significant 
role in instilling healthy habits in their own students, and pre-service 
teachers may then continue to do so for their own students as future 
in-service ones (25).

This research paper specifically focuses on a college in Israel that 
applies this approach, having introduced a large range of health-
promoting activities in a clear and engaging manner, while making them 
an integral part of the institution’s discourse. The college addressed in 

66

https://doi.org/10.3389/fpubh.2023.1191814
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Ahdut-HaCohen and Carmel 10.3389/fpubh.2023.1191814

Frontiers in Public Health 03 frontiersin.org

this study encourages healthy eating, through the food sold in the 
cafeteria and served at meetings and conferences. The college also 
encourages physical exercise, by presenting health tips, creating 
dedicated walking paths, putting up signs around campus that encourage 
walking, and placing signs by the elevators recommending the use of the 
stairs instead. The college discourages smoking, through few designated 
open-air smoking areas and no smoking signs in all other areas. A 
discount on hot beverages is offered to people who use a reusable cup, 
open lectures are held by a range of experts on health-related issues, 
emails are sent out offering health-related tips and advice, and posters 
encouraging physical exercise are placed in the administration offices 
next to desks and computers – and many other health-promoting actions.

Health promotion during the Covid-19 
pandemic

It is well-established that the Covid-19 pandemic drastically 
impacted people’s lives and well-being (26, 27). The academic student 
population, for example, had to adapt to new and stressful learning 
environments and platforms. Online distance learning meant that 
students no longer walked around campus with their peers, but found 
themselves sitting alone in front of their computer for hours on end. 
As their sedentary lifestyles greatly increased, their healthy ones began 
to diminish (12, 13). It is also important to note that in addition to the 
development of learning habits related to knowledge acquisition and 
contemplation, the studying process also entails the development of 
behavioral habits, such as eating and performing physical exercise (1). 
Such habits are the product of the students’ social environment and 
interpersonal relationships, their living conditions, and even their 
previous eating and physical exercise habits. Moreover, studies show 
that during lockdown, people tended to eat more, move less, and 
exercise less, thereby adopting less healthy lifestyles (2, 3, 26, 27).

In line with the literature review presented above, it is clear that 
leading a healthy lifestyle is beneficial for both individuals and for 
society as a whole. Moreover, academic institutions tend to encourage 
healthy lifestyles. Yet the question is, do their efforts actually impact 
their students and their lifestyles? This is especially important to 
examine in pre-service teachers, as they too could play an influential role 
in their future students’ lives, and as such, may have a positive impact 
on their healthy lifestyles as well. The aim of this study, therefore, is to 
examine the impact of the academic institution on its students’ health-
related lifestyles, specifically through nutrition and exercise. The study 
was conducted during the Covid-19 pandemic, yet was planned prior 
to this crisis. The respondents were therefore asked about their healthy 
lifestyles prior to and during the pandemic, enabling an important 
comparison. The findings of this study could contribute to the literature, 
providing important theoretical and practical information regarding the 
impact of colleges and universities on its students’ health-related 
behaviors, in times of routine and in times of emergencies and crises.

Methods

Respondents

In May 2020, between the first and second lockdown in Israel, 
quantitative online questionnaires were completed by 307 pre-service 

teachers from a teacher’s training college in Israel (86.6% response 
rate), of whom 266 met the inclusion criteria, having answered all of 
the questions and currently studying at the relevant academic 
institution. The 266 respondents (222 female), aged 19–63 (M = 33.44, 
SD ± 10.52), were studying to become kindergarten teachers, 
elementary school teachers, or secondary school teachers. They were 
asked about their education, marital status and children, smoking 
habits, place of residence prior to and during the pandemic, and place 
of work prior to and during the pandemic (Table 1).

Most respondents were studying for their BEd and/or teaching 
certificate, 1–5 days a week (M = 2.64, SD ± 1.41); approximately half 
were married, with 1–7 children (M = 2.79, SD ± 1.42). Most did not 
smoke, had been working prior to the Covid-19 pandemic, and had 
not changed their place of residence since the pandemic. About 60% 
reported having lived with their families prior to the pandemic. The 
number of students who were working during the pandemic dropped 
by about half compared to prior to the pandemic (87.2 and 44.4%, 
respectively).

Tools

First, the respondents were asked to provide demographic 
background, including age, field of study, and smoking habits. To 
examine the influence of the quarantine on sports and eating habits, a 
15-item questionnaire was employed during the first Covid-19 
lockdown in Israel (March–May 2020), including questions on 
background demographics, sports, and eating habits. The data 
provided by the respondents was both retrospective (regarding the 
pre-pandemic era) and current (during the pandemic). Prior to 

TABLE 1 Demographic characteristics.

Values Frequency (%)

Gender
Male 44 (16.5%)

Female 222 (83.5%)

Academic studies
BEd/certificate 230 (86.5%)

MEd 36 (13.5%)

Marital status
Single 118 (44.4%)

Married 148 (55.6%)

Children
Without children 130 (48.9%)

With children 136 (51.1%)

Smoking
Does not smoke 219 (82.3%)

Smokes 47 (17.7%)

Place of residence 

before Covid-19

With family 166 (62.4%)

Alone or with partner 47 (17.7%)

With parents 53 (19.9%)

Place of residence 

during Covid-19

Did not change place 234 (88.0%)

Moved back to parents 32 (12.0%)

Work status before 

Covid-19

Did not work 34 (12.8%)

Worked 232 (87.2)

Work status during 

Covid-19

Did not work 148 (55.6%)

Worked 118 (44.4%)
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sending the questionnaire to the potential respondents, it was 
validated by eight experts in the field of health promotion (28). The 
respondents were asked to: (1) rate seven items on a Likert-like scale 
of 1 (not at all) to 5 (to a great extent), such as “To what extent did the 
academic institution promote a healthy lifestyle before Covid-19?”; (2) 
answer five yes/no questions, such as “Did you  engage in sports 
activities that made you sweat before Covid-19?”; and (3) choose the 
most relevant frequency of three items (never, 1–3 days a week, 
4–6 days a week, or every day), such as “How often did you eat fried 
foods (such as chips) during Covid-19?”

Procedure

Notices requesting the voluntary participation of pre-service 
teachers were published on relevant social media platforms, emails 
were sent out by the college’s teacher training departments via their 
mailing lists, and our colleagues from the college also asked their 
students to participate. The study was approved by the Ethics 
Committee of the authors’ affiliated institution and the respondents 
submitted their informed consent at the onset of the questionnaire.

Statistical analysis

To examine the gathered data, statistical analysis was conducted 
using the SPSS software, v.26, and included paired t-tests, Wilcoxon and 
McNemar tests, Pearsons’s correlations, and hierarchical regressions.

Findings

The aim of this quantitative study was to investigate the perceived 
health-promoting acts of a teacher’s training college in Israel and its 
impact of the healthy lifestyles of pre-service teachers, prior to and 
during the Covid-19 crisis. The results of the study are presented in 
this chapter.

Changes in nutrition and physical exercise 
in pre-service teachers

When asked to rate seven items about the college’s health-
promoting acts prior to the pandemic, 40–55% of the respondents 
indicated that their academic institution promoted a healthy lifestyle, 
and provided both students and lecturers with access to information 
about such lifestyles, on campus and online - to a medium-to-great 
extent (3, 4, or 5 on the 1–5 rating scale), as seen in Table 2. Regarding 
nutrition, while approximately 60% of the respondents indicated their 
maintaining a healthy lifestyle (including eating fruit and vegetables) 
to a medium-to-great extent prior to the pandemic, this number 
decreased to about 50% during the crisis. Moreover, Wilcoxon tests 
showed significant differences in the extent to which the respondents 
maintained healthy lifestyles and ate fruit and vegetables between 
prior to and during the pandemic (Z = 2.72, p = 0.007; and Z = 2.27, 
p = 0.023, respectively]. Finally, paired sample t-tests showed that 
levels of maintaining healthy lifestyles and nutrition prior to the 
Covid-19 pandemic (M = 2.72, SD = 1.05) were significantly higher 

than during the pandemic (M = 2.55, SD = 1.15), [t(265) = 2.97, p = 0.003], 
as seen in Figure 1.

Regarding awareness of the importance of physical exercise 
before and during the pandemic, approximately 50% of the 
respondents (medium-to-great extent) stated that they engaged in 
sports activities that made them sweat at both timepoints; 
approximately 30% reported that they engaged in sports activities 
such as yoga and Pilates at both timepoints. McNemar tests found no 
significant differences between the two timepoints in the 
respondents’ engagement in sports activities that made them sweat 
or in sports activities such as yoga or Pilates, [ᵪ2 = 0.01, p = 0.919; and 
ᵪ2 = 0.27, p = 0.483, respectively]. As gyms across Israel were closed 
during the lockdown, the respondents were only asked about 
exercising in a gym prior to the pandemic; Approximately 30% 
replied that they had exercised in a gym. Finally, regarding unhealthy 
foods during Covid-19, most respondents stated that they ate fried 
foods (95.1%), savory snacks (90.7%), and sweet snacks (58.2%) at 
least 4 days a week.

The college’s contribution to the explained 
level of student awareness of healthy 
lifestyles

After examining changes to the respondents’ nutrition and 
physical exercise during the pandemic, Pearson’s correlations were 
performed between the college’s promoting healthy of lifestyles before 
Covid-19 and the respondents’ awareness of healthy nutrition and 
exercising (Table 3).

Our findings indicate a positive relationship between the college’s 
promoting of healthy lifestyles prior to the pandemic and the 
respondents’ maintaining of a healthy lifestyle, including nutritional 
eating, before and during Covid-19 [r(264) = 0.34, p < 0.001; and 
r(264) = 0.19, p = 0.002, respectively]. No significant correlations were 
found between the institution’s promoting of healthy lifestyles before 
Covid-19 and the respondents’ engaging in physical exercise before 
and during Covid-19 – and the respondents’ avoidance of snacks and 
unhealthy foods at both timepoints.

The college’s contribution to awareness of 
healthy lifestyles prior to the pandemic

After examining the respondents’ physical exercise and nutrition 
prior to Covid-19, we examined the college’s promoting of healthy 
lifestyles and its contribution to the respondents’ awareness of healthy 
lifestyles at this timepoint. Hierarchical regression analysis was 
conducted (Table 4) to assess the college’s contribution to the EPV of 
the respondents’ engagement in physical exercise and their 
maintaining healthy lifestyles and nutrition prior to the pandemic, 
beyond the background characteristics, which were entered stepwise 
(i.e., only characteristics that significantly contributed to the EPV were 
entered, and in order of their significance). Next, the college’s 
promoting of healthy lifestyles prior to the pandemic was also entered 
stepwise, with this variable only being entered into the regression 
model if it significantly contributed to the EPV of engaging in physical 
exercise and maintaining healthy lifestyles and nutrition, beyond the 
background characteristics.
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TABLE 2 The institution’s promoting and the students’ awareness of Healthy lifestyles.

Items Values Frequency (%)

To what extent did the academic institution promote a healthy lifestyle before Covid-19?

1 (Not at all) 46 (17.3%)

2 75 (28.2%)

3 74 (27.8%)

4 52 (19.5%)

5 (To a great extent) 19 (7.1%)

To what extent did your academic institution provide students and faculty members with 

access to on-campus healthy lifestyle knowledge before Covid-19?

1 (Not at all) 69 (25.9%)

2 85 (32.0%)

3 67 (25.2%)

4 29 (10.9%)

5 (To a great extent) 16 (6.0%)

To what extent did your academic institution provide students and faculty members with 

access to online healthy lifestyle knowledge before Covid-19?

1 (Not at all) 81 (30.5%)

2 75 (28.2%)

3 60 (22.6%)

4 35 (13.2%)

5 (To a great extent) 15 (5.6%)

To what extent did you maintain a healthy lifestyle before Covid-19?

1 (Not at all) 9 (3.4%)

2 26 (9.8%)

3 72 (27.1%)

4 83 (31.2%)

5 (To a great extent) 76 (28.6%)

To what extent did you eat fruit and vegetables on a daily basis before Covid-19?

1 (Not at all) 24 (9.0%)

2 29 (10.9%)

3 49 (18.4%)

4 61 (22.9%)

5 (To a great extent) 103 (38.7%)

To what extent did you maintain a healthy lifestyle during Covid-19?

1 (Not at all) 14 (5.3%)

2 50 (18.8%)

3 57 (21.4%)

4 66 (24.8%)

5 (To a great extent) 79 (29.7%)

To what extent did you eat vegetables and fruits you eat daily during Covid-19?

1 (Not at all) 23 (8.6%)

2 40 (15.0%)

3 61 (22.9%)

4 51 (19.2%)

5 (To a great extent) 91 (34.2%)

Did you engage in sports that made you sweat before Covid-19?
Yes 131 (49.2%)

No 135 (50.8%)

Did you engage in sports such as yoga or Pilates before Covid-19?
Yes 188 (70.7%)

No 78 (29.3%)

Did you exercise in a gym before Covid-19?
Yes 192 (72.2%)

No 74 (27.8%)

Did you engage in sports that made you sweat during Covid-19?
Yes 129 (48.5%)

No 137 (51.5%)

(Continued)
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Correlation analysis indicates that the institution’s promoting of 
healthy lifestyles prior to the pandemic significantly contributed to the 
EPV of the students’ maintaining healthy lifestyles and nutrition at 
that timepoint, beyond the background characteristics (R2 = 9.4%, 
p < 0.001). Moreover, the positive β coefficient shows that respondents 
who perceived the college as promoting healthy lifestyles prior to the 
pandemic maintained healthier lifestyles and nutrition at 
that timepoint.

Regarding the contribution of background characteristics, 
marital status, gender, and level of education were found to 
significantly contribute to the respondents’ EPV of engaging in 
physical exercise prior to the Covid-19 pandemic (R2 = 8.4%, 
p < 0.001), with negative β coefficients for marital status and 
gender, and positive β coefficients for education. More specifically, 
unmarried male respondents with greater education had engaged 
in physical exercise to a greater degree prior to Covid-19. In 
addition, the number of hours spent watching television prior to 
the pandemic, smoking habits, and age significantly contributed 
to the EPV of the respondents’ maintaining healthy lifestyles and 
nutrition prior to Covid-19, with negative β coefficients for the 
number of hours spent watching television and smoking habits, 
and positive β coefficients for age. As such, respondents who 
watched television for fewer hours and did not smoke prior to 
covid-19 were found to have also maintained healthier lifestyles 
and nutrition prior to the pandemic.

The college’s promoting of healthy 
lifestyles prior to the pandemic and the 
explained levels of respondents’ awareness 
of healthy nutrition and physical exercise 
during the pandemic

We then examined the contribution of the college’s promoting of 
healthy lifestyles prior to Covid-19 to the EPV of the respondents’ 
physical exercise, maintaining healthy lifestyles and nutrition, and 

avoiding snacks and unhealthy foods during the pandemic, beyond 
background characteristics. Hierarchical regression analysis was 
conducted (Table  5). First, the background characteristics were 
entered stepwise. Next, the level of the institution’s promoting of 
healthy lifestyles before Covid-19 were entered stepwise, as were the 
students’ levels of physical exercise and maintaining healthy lifestyles 
and nutrition during Covid-19. Hierarchical regressions were also 
conducted for the level of the respondent’s awareness of the 
importance of physical exercise and healthy nutrition during Covid-19 
by their background characteristics, the institution’s promoting of 
healthy lifestyles, and the respondents’ awareness of the importance 
of physical exercise and healthy nutrition prior to the pandemic.

Our findings indicate that the college’s promoting of healthy 
lifestyles prior to the pandemic significantly contributed to the EPV 
of the respondents maintaining healthy lifestyles and nutrition 
during the pandemic, beyond their background characteristics 
(R2 = 2.4%, p = 0.009). The positive β coefficient indicates that 
pre-service teachers who perceived their academic institution as 
promoting healthy lifestyles before Covid-19 maintained healthy 
lifestyles and nutrition during Covid-19. In addition, the engaging 
in physical exercise before Covid-19 significantly contributed to the 
EPV of the respondents’ engaging in physical exercise and 
maintaining healthy lifestyles and nutrition during Covid-19 – with 
positive β coefficients. Moreover, the level of maintaining healthy 
lifestyles and nutrition before Covid-19 significantly contributed to 
the EPV of maintaining healthy lifestyles and nutrition and of 
avoiding snacks and unhealthy foods during Covid-19 – also with 
positive β coefficients.

Regarding the contribution of the background characteristics, a 
significant contribution was seen for the respondents’ having/not 
having children status to the EPV of their engaging in physical 
exercise during the pandemic. The negative β coefficient indicates 
that respondents without children tended to engage more in sports 
during Covid-19 than their counterparts with children. Certain 
background variables (i.e., number of hours watching television 
during Covid-19, change in the place of residence during Covid-19, 

TABLE 2 (Continued)

Items Values Frequency (%)

Did you engage in sports such as yoga or Pilates during Covid-19?
Yes 181 (68.0%)

No 85 (32.0%)

How often did you eat fried foods (such as chips) during covid-19?

Never 7 (2.6%)

1–3 days a week 6 (2.3%)

4–6 days a week 191 (71.8%)

Every day 62 (23.3%)

How often did you eat savory snacks during Covid-19?

Never 10 (3.8%)

1–3 days a week 17 (6.4%)

4–6 days a week 157 (59.9%)

Every day 82 (30.8%)

How often did you eat cakes and sweet snacks during Covid-19?

Never 66 (24.8%)

1–3 days a week 45 (16.9%)

4–6 days a week 136 (51.1%)

Every day 19 (7.1%)
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and smoking habits) significantly contributed to the EPV of the 
respondents’ maintaining healthy lifestyles and nutrition during the 
pandemic. Specifically, negative β coefficients were seen for the 
number of hours watching television and smoking habits, while a 
positive β coefficient was seen for place of residence. In other words, 
the respondents who watched TV for fewer hours, did not smoke 
prior to Covid-19, and were older – tended to maintain healthier 
lifestyles and nutrition during the pandemic. Finally, a significant 
contribution was seen for three background variables (number of 
hours watching television during Covid-19, age, and having/not 
having children) to the EPV of avoiding snacks and unhealthy foods 
during the pandemic, whereby negative β coefficients were seen for 
the number of hours watching television and the children status, 
while positive β coefficients were seen for age.

Discussion

This study examined the impact of an academic institution’s health-
promoting acts on the healthy lifestyles of pre-service teachers, prior to 
and during the Covid-19 pandemic, based on nutrition and physical 
exercise. Our results indicate that healthy lifestyles were maintained to 

a lesser degree during the pandemic, compared to the period prior to 
the Covid-19 outbreak. For example, respondents reported an increased 
tendency to eat non-healthy foods, such as sweet and savory snacks and 
fried foods. No correlation was seen with regards to physical exercise, 
except that they reported having engaged in sports activities that made 
them sweat to a slightly greater degree prior to Covid-19. These findings 
are in line with other related studies that show that in times of lockdown, 
isolation or quarantine, people tend to exercise less and eat less healthy 
foods (29, 30). As such, even if the college did continue to encourage 
healthy lifestyles, this was much harder to do under such unique and 
unexpected circumstances. Moreover, the decreased certainty and 
increased anxiety and stress due to the pandemic led to the overeating 
of unhealthy foods. This has especially been seen among students who 
no longer left their homes but sat in front of screens for most of the day, 
barely moving, overeating, and not investing the time or money in 
preparing healthy meals for themselves (12, 13, 26, 27).

The findings of this study also indicates a correlation between the 
level of promoting a healthy lifestyle by the academic institution and 
healthy eating habits at both timepoints examined in this study, except 
for avoiding snacks. Yet no correlation was seen between the former 
and exercising habits. Respondents who perceived the college as 
significantly promoting a healthy lifestyle tended to also maintain 

TABLE 3 Pearson’s correlations between students’ awareness in T1 And T2, and the institution’s promoting of healthy styles in T1 (N  =  266, De 
Facto  =  264).

Students’ awareness of the importance of PE and healthy 
nutrition

The institution’s promoting of healthy lifestyles

Engaging in PE before Covid-19 0.01

Maintaining healthy lifestyles and nutrition before Covid-19 0.34***

Engaging in PE during Covid-19 0.06

Maintaining healthy lifestyles and nutrition during Covid-19 0.19**

Avoiding snacks and unhealthy foods 0.08

**p < 0.01, ***p < 0.001.
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The level of keeping a healthy lifestyle and eating vegetables and fruits before and during Covid-19.
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healthy eating and lifestyles prior to the Covid-19 pandemic. Healthy 
lifestyles were maintain more by respondents who were not married, 
non-smokers, watched less hours of television, and had greater 
education before Covid-19. Our results also show that maintaining 
healthy lifestyles and nutrition before the pandemic was significantly 
higher than during Covid-19, when more respondents reported eating 
fried foods, and sweet and savory snacks. Interestingly, during the 
pandemic, a slight increase was reported in the engaging in sports 
activities such as yoga or Pilates, compared to the slight decrease that 
was reported in the engaging in sports that made them sweat. The 
reason could stem from the gyms being closed due to lockdown, and 
being extremely limited in use due to social restrictions even when 
they were open to the public – unlike yoga or Pilates that could 
be conducted from home via Zoom or other online platforms.

Respondents who perceived their academic institution as 
promoting healthy lifestyles indicated maintaining healthier lifestyles 
and nutrition prior to the pandemic than those who did not. Moreover, 
prior to Covid-19, healthier lifestyles were maintained by respondents 
who were not married, did not smoke, watched less television, and 
were more educated. The level of promoting healthy lifestyles by the 
institution prior to the pandemic was found to significantly contribute 
to students’ maintaining healthy lifestyles and nutrition during that 
time. Moreover, respondents who maintained healthier lifestyles prior 
to the pandemic also tended to do so during Covid-19. Finally, during 
the pandemic, unhealthy foods were usually avoided by respondents 
who watched less hours of television and had no children.

Academic institutions can have a positive impact on the lives of the 
people who inhabit it, as well as on the community around it. As shown 
in this research, the college that was examined in this study could 
be defined as a health-promoting one, since it raises the awareness of its 
students (and staff) regarding the benefits of performing sports and 
adopting healthy eating habits – especially during the times its students 
were studying from home and needed it the most (17, 19, 23).

Limitations

This study offers important contributions to the theoretical and 
practical research literature. However, a number of research limitations 
should be  addressed. First, the respondents in the study are all 
pre-service teachers from a teacher training college in Israel. As such, 
generalizations should be made with caution; future research could 
benefit from including additional academic institutions and students 
from different fields of study. Furthermore, future studies should 
continue to validate the questionnaire that was applied in this research, 
as it had not previously been used. However, it is important to note 
that the questionnaire was assessed by eight different experts from the 
field of health promotion, and changes and adaptations as per their 
feedback were implemented prior to its distribution.

As the Covid-19 outbreak took everyone by surprise, we did 
not collect data about the respondents’ relevant habits prior to the 
pandemic. Instead, the respondents were asked about their current 

TABLE 4 Hierarchical regressions for awareness of healthy lifestyles in T1 by background characteristics and the institution’s promoting of healthy 
lifestyles in T1.

Steps Explanatory variables B Standard error 
of B (SEB)

β R2 ∆R2

PE in T1

1 Marital status1 −0.44 0.14 −0.20*** 0.039*** 0.039***

Marital status1 −0.49 0.13 −0.22***

Gender2 −0.53 0.18 −0.18** 0.070*** 0.031**

Marital status1 −0.52 0.14 −0.24***

Gender2 −0.59 0.18 −0.20***

Education3 0.38 0.19 0.12* 0.084*** 0.014*

Healthy lifestyles in T1

1 Number of daily hours watching television −0.10 0.03 −0.18** 0.033** 0.033**

Number of daily hours watching television −0.09 0.03 −0.16**

Smoking4 −0.40 0.17 −0.15* 0.053*** 0.021*

Number of daily hours watching television −0.09 0.03 −0.17**

Smoking4 −0.40 0.17 −0.15*

Age 0.01 0.01 0.12* 0.069*** 0.016*

2 Number of daily hours watching television −0.08 0.03 −0.15*

Smoking4 −0.37 0.16 −0.14*

Age 0.01 0.01 0.11*

Level of the institution’s promoting of healthy 

lifestyles before Covid-19

0.31 0.06 0.31*** 0.163*** 0.094***

*p < 0.05, **p < 0.01, ***p < 0.001. 
1Marital status: 0 = Not married, 1 = Married.
2Gender: 0 = Males, 1 = Females.
3Education: 0 = BEd or certificate, 1 = MEd.
4Smoking: 0 = Non-Smoker, 1 = Smoker.
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habits and about their pre-Covid-19 habits at the same timepoint 
– during the pandemic, after the first lockdown in Israel. As such, 
this research is not longitudinal. Further studies could benefit from 
examining students’ healthy lifestyles upon embarking on their 
academic studies and then again upon completion of their first or 
final year of studies, for example (i.e., a longitudinal study).

Finally, the institution’s promoting of healthy lifestyles was 
measured subjectively via the respondents’ replies in the questionnaires 
that they submitted (i.e., self-reporting), as were their own habits and 
lifestyles. While self-reporting has been found to be a valid tool for 
conducting research (31, 32), future research could benefit from 
collecting data in a more objective manner.

TABLE 5 Hierarchical regressions.

Steps Explanatory variables B SEB β R2 ∆R2

Engaging in PE during Covid-19

1 Children1 −0.29 0.10 −0.17** 0.029** 0.029**

2 Children1 −0.23 0.10 −0.14*

Preforming PE before Covid-19 0.20 0.05 0.27*** 0.100*** 0.071***

Maintaining healthy lifestyles and nutrition during Covid-19

1 Number of daily hours watching television during Covid-19 −0.09 0.02 −0.23 0.051*** 0.051***

Number of daily hours watching television during Covid-19 −0.09 0.02 −0.21

Change in place of residence during Covid-192 0.48 0.21 0.14 0.070*** 0.018*

Number of daily hours watching television during Covid-19 −0.08 0.02 −0.19

Change in place of residence during Covid-192 0.49 0.21 0.14

Smoking3 −0.39 0.18 −0.13 0.086*** 0.016*

2 Number of daily hours watching television during Covid-19 −0.07 0.02 −0.18

Change in place of residence during Covid-192 0.49 0.21 0.14

Smoking3 −0.37 0.18 −0.12

Level of the institution’s promoting of healthy lifestyles 0.17 0.07 0.16 0.110*** 0.024**

Number of daily hours watching television during Covid-19 −0.04 0.02 −0.09

Change in place of residence during Covid-192 0.37 0.16 0.10

Smoking3 −0.11 0.14 −0.04

The institution’s promoting of healthy lifestyles −0.04 0.05 −0.04

Maintaining healthy lifestyles and nutrition before Covid-19 0.70 0.06 0.64 0.453*** 0.343***

Number of daily hours watching television during Covid-19 −0.04 0.02 −0.09

Change in place of residence during Covid-192 0.36 0.16 0.10

Smoking3 −0.12 0.14 −0.04

The institution’s promoting of healthy lifestyles −0.03 0.05 −0.03

Maintaining healthy lifestyles and nutrition before Covid-19 0.67 0.06 0.61

Engaging in PE before Covid-19 0.10 0.05 0.10 0.461*** 0.009*

Avoiding snacks and unhealthy foods during Covid-19

1 Number of daily hours watching television during Covid-19 −0.03 0.01 −0.15* 0.023* 0.023*

Number of daily hours watching television during Covid-19 −0.03 0.01 −0.15*

Age 0.01 0.00 0.13* 0.041** 0.017*

Number of daily hours watching television during Covid-19 −0.03 0.01 −0.15*

Age 0.01 0.00 0.26**

Children1 −0.19 0.08 −0.19* 0.062*** 0.021*

Number of daily hours watching television during Covid-19 −0.02 0.01 −0.11*

Age 0.01 0.00 0.21**

Children1 −0.16 0.08 −0.16*

Maintaining healthy lifestyles and nutrition before Covid-19 0.12 0.03 0.25*** 0.121*** 0.059***

*p < 0.05, **p < 0.01, ***p < 0.001.1children: 0 = Does not have children, 1 = has children.
2Change in place of residence during Covid-19: 0 = Did not change, 1 = Moved back in with parents.
3Smoking: 0 = Non-Smoker, 1 = Smoker.
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Conclusion

In this study, the participating college was found to have promoted 
healthy lifestyles prior to the Covid-19 pandemic and even during it. Our 
findings also indicate that when students become familiar with health-
promoting lifestyles, they may incorporate this knowledge in their daily 
lives, even in times of crises, uncertainty, and social distancing. The 
findings of this study show that impact of academic institutions have a 
substantive influence on maintaining healthy lifestyles, even in times of 
crises and emergencies, thereby contributing to public health.

This study also shows how important habits are to human beings. 
Those with less commitments, like children and family, and those who 
smoke less and used to lead healthier lifestyles before covid-19 tended to 
maintain such lifestyles, except for eating snacks between classes when 
studying at home. Our findings also indicate that academic institutions 
play an important role in helping students live healthier lifestyles.

To the best of our knowledge, this study is the first to address the 
impact of academic institutions who promote healthy lifestyles 
(through a range of means such as tips and signs) on the eating and 
sports habits of pre-service teachers. Our findings highlight the 
importance of behavioral habits in humans, as seen in respondents 
who had led healthy lifestyles prior to the pandemic, and in turn, 
tended to continue to do so during the pandemic, despite distance 
learning and other restrictions, even during the lockdown. It is 
therefore important that colleges and universities worldwide place an 
emphasis on promoting healthy lifestyles among their students – in 
addition to providing academic education.
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Introduction: Malaria health education intervention is a community-directed 
approach that has long been considered important in preventing malaria in sub-
Saharan Africa. However, its effectiveness is being questioned due to a lack of strong 
evidence. We aim to synthesize the evidence of the impact of health education 
on malaria knowledge and insecticide-treated nets (ITN) usage. Specifically, 
we analyzed the odds of correctly answering malaria-related questions and the 
odds of using ITN between the intervention and control groups.

Methods: Experimental and observational studies conducted in sub-Saharan 
Africa between 2000 and 2021 which had quantitatively evaluated the impact 
of health education interventions on malaria knowledge and ITN usage were 
included in the review.

Results: A total of 11 studies (20,523 participants) were included. Four studies 
used educational interventions to teach appropriate ITN strategies and promote 
ITN usage. Two others focused on improving knowledge of malaria transmission, 
prevention, treatment, and its signs and symptoms. The remaining five studies 
assessed both ITN use and malaria knowledge. Of these, 10 were eligible for 
meta-analysis. On average, the odds of a person in the intervention group 
reporting better malaria knowledge (odds ratio 1.30, 95% CI: 1.00 to 1.70, p  =  0.05) 
and higher ITN usage (odds ratio 1.53, 95% CI: 1.02 to 2.29, p  =  0.004) increased 
significantly after receiving health education interventions compared to those in 
the control group. The odds of ITN usage also substantially increased when the 
interventions were based on a theory or model (odds ratio 5.27, 95% CI: 3.24 to 
8.58, p  =  0.05).

Discussion: Our review highlights sub-Saharan Africa’s various health education 
strategies to curb malaria over the past two decades. Meta-analysis findings show 
that health education interventions are moderately effective in improving malaria 
knowledge and ITN usage and have contributed to the effort of global malaria 
strategy.
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Introduction

Malaria poses a public health challenge in endemic African 
countries. The World Malaria Report estimated that there were 228 
million cases of malaria in 2020 in the African Region, an increment 
of 15 million cases from 2019 (1). The number of deaths also showed 
an upward trend between 2019 and 2020, from 534,000 to 602,000 (1). 
About 95% of the disease burden continues to be borne by the African 
countries and the region also account for most of the increases in 
cases (1).

Widespread poverty and inadequate economic policies are among 
the factors contributing to the rising threat of malaria in these 
countries (2). Poor living circumstances coupled with ideal climatic 
conditions create the ideal setting for the reproduction and 
propagation of female anopheles mosquitoes, and people living in 
such areas often have little or no access to adequate malaria treatment 
(3, 4). Arguably, transmission levels may not be very different from 
50 years ago in certain parts of central and west Africa (5).

Concerted efforts have been made in drug development, 
diagnosis, and control measures to eliminate and eradicate the disease. 
Determining the endemic level of human malaria infection in 
populations exposed to the disease is crucial to formulating specific 
and appropriate intervention strategies. Malaria transmission can 
occur all year round or in certain months of the year. Knowledge of 
malaria transmission patterns in every epidemiological setting is 
essential for appropriately selecting and planning intervention 
strategies and monitoring.

Insecticide-treated nets (ITN) are well-known malaria prevention 
devices recommended by the World Health Organization (WHO) for 
people living in malaria-endemic countries, especially those at risk of 
acquiring the disease (6). WHO defines ITN as “mosquito nets that 
repel, disable or kill mosquitoes that come into contact with the 
insecticide on the netting material (7).” ITN have been attributed to 
the decline of malaria prevalence in endemic sub-Saharan Africa by 
50% between 2001 and 2015 (7). Malaria mortality rates have also 
decreased by almost 60% with ITN usage from 4.7 to 1.9 deaths per 
10,000 people annually (8). Such worldwide progress in the fight 
against malaria can partly be attributed to the implementation of 
evidence-based interventions where malaria vector control has been 
the central component (8, 9).

Bhatt et al. (10) found that about 81% of malaria cases prevented 
in African countries since early 2000 were due to effective vector 
control interventions through the large-scale distribution and use of 
ITN and indoor residual spraying (IRS) of insecticides inside 
residential homes. In countries where malaria control efforts are 
confronted with political instability and complex and intense 
transmission cycles, ITN and IRS, along with improved malaria case 
management, have contributed to the decreasing trends in all-cause 
child mortality observed over the last 10 years (5, 11).

Global efforts in malaria control have primarily geared towards 
the utilization of ITN. However, utilization of ITN has plateaued since 
2016 in the African region involving 40 countries (12). Additionally, 
in a region with high malaria transmission, ITN usage has proven to 
be the most cost-effective malaria prevention intervention (13, 14), 
and therefore increasing ITN use is the most promoted malaria vector 
control strategy in sub-Saharan malaria endemic countries (6, 14, 15).

Lack of access to ITN, excessive heat and ventilation discomfort 
side-effects, poor ITN perception (i.e., dislike by spouses, high cost), 

and lack of knowledge on malaria and ITN have been previously 
reported as significant barriers to its adoption in parts of Africa (16–
18). Additionally, wealthy people living in urban areas with higher 
education levels are more likely to own and use ITN than those living 
in rural areas with low levels of education (19), exacerbating the 
disproportionate malaria impact on the poor.

There are also ITN improper usage and care issues stemming from 
behavioral factors. It was reported that some households misused ITN 
as alternatives for curtains and bed sheets, while a few individuals sold 
it off for a quick financial fix (20). Others blamed the traditional 
house’s windowless and space-limited characteristics that hindered 
them from properly installing ITN to avoid accumulating too much 
soot and dirt within the house (20).

Malaria health education interventions have shown some 
potential in improving malaria-related knowledge and ITN usage 
through multiple tailored curriculums and delivery methods (21–31). 
However, the pooled estimates of the effect of these interventions on 
participants’ knowledge and ITN utilization rate have yet to 
be discovered. Therefore, a quantifiable summary of health promotion 
and education interventions focusing on improving malaria 
knowledge and the frequency of ITN use is warranted. Our review 
aims to evaluate the effectiveness of current health education strategies 
among the population of sub-Saharan African countries.

Materials and methods

This systematic review was performed per a pre-specified protocol 
and is reported according to the Preferred Reporting Items for 
Systematic Reviews and Meta-analysis (PRISMA) statement (32).

Criteria for study selection

 • Types of studies. Our systematic review included studies that 
reported the application of health education interventions in 
increasing ITN use and malaria knowledge.

 • Population. The studies were carried out among people and 
communities of sub-Saharan African countries.

 • Research design. Study designs considered were randomized 
controlled trials (RCT), cluster RCT (c-RCTs), quasi-
experimental design, pretest-posttest, and cross-sectional survey. 
The review was guided by the Evidence for Policy and Practice 
Information and Coordinating Centre Methods for Conducting 
a Systematic Review (EPPI) (33). The EPPI method was chosen 
over the conventional systematic reviews (e.g., Cochrane 
method) because it allowed for a better variety of narrative 
synthesis and study designs to be included (34) rather than just 
randomized controlled trials (RCTs) if the latter was used.

 • Outcome measures. The studies measured either improvement 
in malaria knowledge, ITN utilization, or both. Studies on 
malaria prevention and control interventions without a health 
education component were excluded.

 • Language. The literature search was restricted to publication 
in English.

 • Timeframe. The start of the time frame considered for the review 
was the year the milestone in primary healthcare to achieve 
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health for all was set, which is the year 2000, as declared during 
the Alma Ata Conference organized by United Nations in 1978 
(35). The Alma-Ata conference emphasized that educating the 
public on the prevention and control of health problems and 
encouraging participation, prevention, and management of 
locally endemic diseases as several of its main plan of action for 
primary healthcare (36). Updates on new publications were 
obtained weekly until no new study was identified that fit our 
inclusion criteria at the time this manuscript was written.

Search strategy

We used several complementary approaches, including searches 
of the traditional and grey works of literature, forward and backward 
reference harvesting, and hand searching of targeted journals. A 
systematic search was conducted using seven (7) electronic databases; 
Science Direct, CINAHL, PubMed, Prisma, Pico, Cochrane Library, 
and PsycINFO. These seven databases are known to hold an extensive 
collection of journals in allied health sciences and public health. Other 
websites such as Malaria Journal, World Health Organisation (WHO), 
and Centre for Disease Control and Prevention were also searched. 
This was done to get studies not published in the primary databases 
to reduce selection bias. Key search terms used in each electronic 
search engine were as follows: “health education,” “ITN use*,” 
“malaria,” “general populations,” and “sub-Saharan Africa.” Boolean 
operators such as “OR/AND” were used to broaden or narrow the 
search. For instance, ITN OR other ITN synonyms (i.e., long-lasting 
treated net, mosquito net OR bed net), “malaria AND health 
education”, “malaria AND sub-Saharan Africa”, “health education OR 
health promotion.” Word truncation was also employed; thus, words 
like “malaria” and “health education” were written as “malaria*” and 
“health education*.” The full list of key terms used for the literature 
search is included in the Supplementary material.

Data collection process

 • Abstract screening. We used a thorough methodology to screen the 
large number of studies identified during this round. We developed 
an abstract screening guide (see Supplementary material), and all 
team members were involved in reviewing the abstracts. Reliability 
was ensured through a series of discussions to cross-check extracted 
abstracts following independent analysis by the authors.

 • Full-text retrieval. Full-text manuscripts were retrieved for all 
the abstracts deemed eligible by a minimum of two authors in the 
previous round. They were then screened again against the 
inclusion and exclusion criteria.

 • Data extraction and synthesis. Data were extracted using a 
standardized method created by the Centre for Reviews and 
Dissemination (37). Checklists for data extraction were drafted, 
pilot-tested, and refined at the protocol stage to minimize bias 
and improve reliability and validity. The checklists consisted of 
publication details, the aim of the study, study design, 
intervention components, study population, implementation 
method, time/year of intervention exposure, and study outcomes.

 • Study quality assessment. The assessment of the quality of 
selected studies was guided by a tool designed by the Effective 
Public Health Practice Project (EPHPP) (38). Eight categories 
were assessed, which include study design, selection bias, 
confounders, blinding, data collection methods, attrition, 
intervention integrity, and analyses (see Table 1).

Meta-analysis

Two separate meta-analyses were performed to determine the 
effectiveness of interventions in improving malaria knowledge and 
ITN use. We used ReviewManager (RevMan 5.4) built-in variance 
correction to calculate 95% confidence intervals to reflect the 
heterogeneity estimates. In this review, any statistical heterogeneity 
would be  acceptable, and any estimates of the average effect of 
interventions were worth reporting. Statistical heterogeneity of the 
included studies was explored using the I2 statistics. Odd ratios were 
analyzed using the random effects option within the RevMan 
5.4 program.

Results

Search outcomes

The search yielded 683 studies, with five additional records identified 
through reference-list checking (n = 3) and personal communication with 
experts (n = 2). 571 abstracts were excluded during the screening process 
for failing to meet one or more inclusion criteria. The remaining 117 
studies were reviewed as full text. Of these, 103 more studies were 
excluded following a detailed assessment of each of the intervention 
approaches (i.e., did not have malaria knowledge/ITN usage as the 
outcome; did not include health education component) and three others 
after obtaining further information from the study authors (i.e., two were 
still ongoing and one required supplementary data that did not receive 
clearance for release). Eleven studies met eligibility criteria and were 
included in the final review, 10 of which were evaluated further through 
meta-analysis.

Study designs

There were three RCTs (21–23), two c-RCTs (24, 25), four quasi-
experiments (26–29), one pretest-postest (30) and one cross-sectional 
(31) out of the 11 studies reviewed. As shown in Table 1, Ethiopia and 
Nigeria each had three studies conducted within their respective 
territories, while Ghana had two. Mali, South Africa, and Zambia each 
recorded one study, respectively.

Study participants

Study participants covered in this review were enrolled from 
sub-Saharan African countries. They can be categorized into adults 
enrolled during household visits, heads of households (men), pregnant 
women with children under 5 years old, and nursing mothers.
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Study characteristics

In reviewing the studies (see Figure  1), four used educational 
interventions to teach appropriate ITN strategies and promote its 
usage (21–23, 25), two other studies examined knowledge and 
practices regarding malaria transmission, prevention and treatment, 
and signs and symptoms of malaria (22, 28). The remaining five 
studies assessed both ITN use and malaria knowledge (21–23, 29, 30). 
Only three studies used health behavior theories as frameworks for 
their respective interventions (29–31). Additionally, community 
involvement strategies were used in six studies ranging from exploring 
local knowledge and perceptions to developing action plans for health 
education interventions (22, 23, 29, 30), to entrusting trained residents 
to implement the intervention in their communities (25, 27).

Study quality assessment

Based on the EPHPP Quality Assessment Tool, studies were 
rated on a scale of 1 (strong), 2 (moderate), to 3 (weak) for each 

category accordingly. These categories include selection bias (SB), 
study design (SD), confounders (C), blinding (B), data collection 
method (DCM), withdrawal and dropouts (W&DO), and overall 
quality of global rating (GR). A global rating of low, moderate, or 
high was assigned by averaging the six categories’ rankings. Studies 
without weak ratings across all categories were rated high quality in 
their final global rating. Studies of moderate quality have one 
category rated as weak, while those rated as low quality have a weak 
rating in two or more categories (Table 1). Five (n = 5) of the included 
studies were well-designed RCTs and c-RCTs, which provided 
detailed descriptions of the methods used and were assessed to be at 
low risk of bias (21–25). However, under the “blinding” subcategory, 
the risk of bias was deemed moderate for all studies, given that study 
participants were aware of their assignment to delivery strategies. 
Reports of study participants’ different characteristics at baseline 
were also noted in all studies, which could minimize potentially 
additional sources of bias. Five studies were classified as “high 
quality” (21–25) while five others were rated as “moderate (26–30).” 
Only one study (31) was considered low quality and therefore not 
included in the meta-analysis.

FIGURE 1

PRISMA flow diagram of records/studies included at each stage of screening.
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TABLE 1 Overview of the studies.

Study (year)/
country

Study objectives Study 
design

Intervention 
components

Study 
population

Implementation 
methods

Time of 
intervention 

exposure

Study outcomes Study quality

 1. Rhee et al. 

(2005)/Mali

To compare ITNs use and 

malaria knowledge levels 

between households who 

received the educational 

intervention and those 

who did not

RCT Health education 

curriculum

Community members Skill training and education 

about signs, symptoms, 

susceptibility, transmission, 

and prevention of malaria as 

well as proper ITN use

Not stated ITN use greater in intervention 

group (48%) vs. control (33%, 

OR = 1.9, p = 0.012).

No difference was found in 

knowledge between the intervention 

(change score = 2.14) and

control groups (change score = 2.12).

SB: Strong

SD: Strong

C: Moderate

B: Moderate

DCM: Strong

W&DO: Moderate

GR: High quality

 2. Cox et al. 

(2018)/South 

Africa

To evaluate the 

community-led Malaria 

Awareness Program 

(MAP) in increasing 

malarial knowledge

RCT Health education 

curriculum with 

capacity building 

approach

Community members Education workshops led by 

home-based care workers

Three- or four-

week intervention

The adjusted odds in knowledge 

score between individuals who 

completed MAP (n = 499) vs. 

individuals who did not complete 

MAP (n = 399) was 3.3 and 2.8 times 

greater for transmission and 

prevention, respectively (p < 0.001)

SB: Strong

SD: Strong

C: Moderate

B: Moderate

DCM: Strong

W&DO: Moderate

GR: High quality

 3. Ayi et al. (2010)/

Ghana

To determine the impact of 

school-based malaria 

education

intervention in school 

children and community 

adults

RCT Health education 

curriculum

Community members Skill training and education 

about signs, symptoms, 

susceptibility, transmission, 

and prevention of malaria as 

well as proper ITN use via 

teachers.

12 months The misperception that malaria has 

multiple causes significantly 

improved among children and 

community adults in the 

intervention group.

The community adults who treated a 

bed net with insecticide in the past 

6 months increased from 21.5% to 

50.0% (p < 0.001) in the intervention 

group

SB: Strong

SD: Strong

C: Moderate

B: Moderate

DCM: Strong

W&DO: Moderate

GR: High quality

 4. De La Cruz et al. 

(2009)/Ghana

To compare the knowledge 

and behaviors of 

microfinance clients 

receiving malaria 

education (n = n = 213) to 

those receiving diarrhea 

education (n = n = 223) and 

non-client controls 

(n = n = 268)

c-RCT Health education 

curriculum

Women of reproductive 

age (15–-49 years) with 

a child under five

Skill training and education 

about signs, symptoms, 

susceptibility, transmission, 

malaria prevention, and proper 

ITN use

Not stated Malaria clients had significantly 

better malaria knowledge than 

comparison groups (diarrhea clients 

and non-clients).

Malaria clients also experienced the 

most significant increases in ITN 

ownership/use (9% vs. 2.9% and 

6.7% among diarrhea clients and 

non-clients)

SB: Strong

SD: Strong

C: Moderate

B: Moderate

DCM: Strong

W&DO: Moderate

GR: High quality

(Continued)
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 5. Deribew et al. 

(2012)/Ethiopia

To determine the 

effectiveness of skill-based 

training for household 

heads on ITN utilization

c-RCT Training of 

household heads 

on the proper use 

of ITNs

Community members Skill training and education 

about signs, symptoms, 

susceptibility, transmission, 

malaria prevention, and proper 

ITN use

Not stated 81.0% of individuals in the 

intervention villages and 79.3% in 

the control villages had utilized ITN 

at the six-month follow-up 

compared to 47.9% (intervention) 

and 68.4% (control) at baseline

SB: Strong

SD: Strong

C: Moderate

B: Moderate

DCM: Strong

W&DO: Moderate

GR:

High quality

 6. Amoran et al. 

(2012)/Nigeria

To assess the effect of 

health education on the 

uptake of ITN among 

nursing mothers in rural 

communities in Nigeria

Quasi design Health education 

curriculum

Nursing mothers Training workshops, the use of 

educational materials such 

asposters, story books, and 

malaria post signs

2 weeks The ITN users in the experimental 

group were 59 (29.5%) and 138 

(72.6%) in the pre- and post-

intervention period, respectively 

(p = 0.0001), while ITN users in the 

control group were 55 (27.5%) and 

57 (31.6%) in pre-post intervention 

periods (p = 0.37)

SB: Moderate

SD: Strong

C: Moderate

B: Moderate

DCM: Strong

W&DO: Weak

GR:

Moderate quality

 7. Keating et al. 

(2012)/Zambia

To evaluate the effect of a 

community health worker 

(CHW)—based, 

interpersonal 

communication campaign 

(IPC) for increasing 

insecticide-treated 

mosquito net (ITN) use

Quasi design Health education 

curriculum

Children under 5 years 

old

House-to-house visits, visual 

aids, pictures, printed leaflets, 

community plays, and 

demonstrations

2008–2010, four 

times per year

There was no indication that the 

CHW-based intervention activities 

had a significant effect on increasing 

ITN use (p > 0.05)

SB: Moderate

SD: Strong

C: Moderate

B: Moderate

DCM: Strong

W&DO: Weak

GR: Moderate quality

 8. Afolaranmi et al. 

(2015)/Nigeria

To assess the knowledge of 

malaria and long-lasting 

insecticide treated nets 

(LLITNs) among people 

living with HIV/AIDS

Quasi design Health education 

curriculum

Community members Skill training and education 

about signs, symptoms, 

susceptibility, transmission, 

and malaria prevention

Not stated The malaria knowledge improved 

significantly after the training 

(pP < 0.001).

The majority (98.8%) of the 

respondents had good knowledge of 

LLITNs after the intervention 

(p < 0.001)

SB: Moderate

SD: Strong

C: Moderate

B: Moderate

DCM: Strong

W&DO: Weak

GR: Moderate quality

TABLE 1 (Continued)
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 9. Abamecha et al. 

(2021)/Ethiopia

To examine the 

effectiveness of the school-

based SBCC approach on 

insecticide-treated nets 

(ITNs) utilization among 

primary school students in 

malaria endemic

Quasi design School-based social 

and behavior 

change 

communication 

(SBCC) approach

Primary school students 

and various community 

groups, including 

vulnerable groups such 

as children under 

5 years and pregnant 

women

Peer education, capacity 

building, participatory 

consultations, educational 

sessions

2017 to 2019 ITNs utilization was 6.857 folds in 

the intervention groups compared 

to the counterpart: [OR = 6.857; 95% 

CI: (4.636, 10.1430); effect 

size = 39%]

SB: Moderate

SD: Strong

C: Moderate

B: Moderate

DCM: Strong

W&DO: Weak

GR: Moderatequality

 10.  Kebede et al. 

(2020)/Ethiopia

To develop, implement and 

evaluate the effects of 

school-based malaria 

social behavior change 

communication (SBCC) in 

terms of community 

message exposure, 

acceptance, knowledge, 

and practices

Pretest 

posttest

School-based social 

and behavior 

change 

communication 

(SBCC) approach

Primary school students 

and community groups

Peer education, capacity 

building, participatory 

consultations, educational 

sessions

17 months Comprehensive knowledge about 

malaria increased to 39.1% (effect 

size = 14.8%).

Insecticide-treated nets (ITNs) 

usage was improved to 63.0% (effect 

size = 25.8%)

SB: Moderate

SD: Moderate

C: Moderate

B: Moderate

DCM: Strong

W&DO: Weak

GR: Moderate quality

 11.  Nwachukwu 

et al. (2019)/

Nigeria

To investigate the influence 

of media messages on ITN 

and artemisinin 

combination therapy use

Cross-

sectional 

survey

Mass media 

messages on ITN 

and ACT use

General population A structured questionnaire Not stated Exposure to malaria messages did 

not result in population-wide 

adoption of ITN and ACT

SB: Moderate

D: Weak

C: Weak

B: Moderate

DCM: Moderate

W&DO: Weak

GR: Low quality

TABLE 1 (Continued)
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Impact of health education interventions
Two separate meta-analyses and synthesis of effect sizes were 

conducted for ten studies (n = 10) following their consistency in 
the types of interventions, study designs, and outcome variables 
(21–30). The first meta-analysis pooled estimates from six studies 
that assessed respondents’ malaria knowledge (21–24, 28, 30). 
These studies reported data from 3,704 participants (intervention 
n = 1,952, control n = 1,725). We found substantial heterogeneity 
between the studies with T2 value = 0.16 (x2 = 26.21, df = 5, 
p < 0.01) and I2 = 81%. A subgroup analysis of only randomized 
studies improved the heterogeneity to within the acceptable range 
(I2 = 35%), yielding a 95% prediction interval of the odds ratio of 
1.00 to 1.70 (21–24). Our results found that, on average, health 
education modestly but significantly increases the odds of a 
person in the intervention group answering questions on malaria 
correctly compared to those in the control group (odds ratio 1.30, 
p = 0.05) (see Figure 2).

The second meta-analysis included eight studies that investigated 
ITN use among 18,977 respondents (intervention n = 10,257, control 
n = 8,720) (21, 23–27, 29, 30). Given the substantial heterogeneity 
between selected studies (T2  = 0.67, x2 = 183.94, df = 7, p < 0.01; 
I2 = 96%), a subgroup analysis of only randomized studies was carried 
out. We  found that health education interventions significantly 
increase the odds of a person in the intervention group owning an 
ITN compared to those in the control group (odds ratio 1.53, 95% CI: 
1.02 to 2.29, p = 0.004) with heterogeneity of I2 = 78% (see Figure 3). 
Additional exploratory subgroup analyses showed that the odds of 
ITN use substantially increased when the interventions were based on 
a model or framework (odds ratio 5.27, 95% CI: 3.24 to 8.58, p = 0.05) 
(27, 29) compared to when no model/framework was involved (odds 
ratio 1.86, 95% CI: 1.12 to 3.08, p < 0.01) (21, 23–26, 29).

Discussion

This review identified published literature on health education 
interventions to improve malaria knowledge and ITN use. In 
general, the health education curriculum focused on the cause of 
malaria, ways of preventing malaria, types of mosquito nets, 
benefits of insecticide-treated bed nets, information on the 
importance of the consistent use of ITN, and steps to be taken to 
prevent malaria. A few of these interventions also provided 
demonstrations of proper ITN handling.

We evaluated 11 studies (i.e., 3 RCTs, 2 c-RCTs, 4 quasi-
experimental, 1 pretest-postest, and 1 cross-sectional) (21–31) out of 
683 found on seven databases. Selected studies were limited to those 
conducted among sub-Saharan African countries and populations. 
The duration of the interventions varied from 1 month to 5 years, with 
follow-up ranging from 2 weeks up to 5 years. From this review, it was 
found that each study used a curriculum that was specifically tailored 
to the study populations with varying delivery approaches.

On average, health education interventions significantly increased 
the odds of participants in the intervention groups reporting better 
malaria knowledge and a higher ITN usage rate than their 
counterparts. The findings remained statistically significant regardless 
of whether non-randomized studies were excluded or included. It is 
worth noting that the heterogeneity among the randomized studies 
was small, suggesting comparability in the intervention components 
and participants within the group. Therefore, the findings from the 
subgroup analysis can be generalized to situations and settings that 
resemble these studies (21–24). Our results also show that strategies 
adopted in the intervention arms could not address the knowledge-
practice gap highlighted by many public health practitioners 
previously ( 39, 40). They argued that knowledge and attitudes towards 

FIGURE 2

Odds of a person to answer malaria-related questions correctly between intervention and control group.
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a health threat would not necessarily translate into self-protective 
behavioral change, which was the case in our review of five studies that 
measured malaria knowledge and ITN use (21, 23, 24, 29, 30).

The impact of health education on ITN utilization was also 
comparable to other types of interventions to increase ITN usage 
conducted in the region. The most notable approach was the 
subsidization of ITN, in which participants would be offered a free 
ITN in the intervention groups. In contrast, those in the control 
groups would either pay a range of costs for an ITN (41–43), given 
microfinance loans (44, 45), or had to pay the full price (46). These 
studies reported odds ratios or risk ratios in the range of 0.66 (95% 
CI: 0.61 to 0.72) to 3.02 (95% CI: 2.78 to 3.30). A key exploratory 
finding was that the health education effect was significantly 
greater when a theory or model underpinned the interventions. 
This is consistent with the view that interventions based on 
behavioral theory are more efficacious in changing health-related 
behaviors than those that do not (47). This finding and all other 
findings from ITN utilization meta-analyses should be interpreted 
with caution owing to the high heterogeneity score and potential 
for confounders at the study level.

Strength

To our knowledge, this is the first attempt at aggregating data on 
the impact of health education interventions on malaria knowledge 
and ITN use. The current systematic review and meta-analysis not 
only explore the strategies and approaches of each intervention but 
also provide a quantitative summary of the outcomes (i.e., malarial 
knowledge, ITN usage) from those studies. Additionally, these 

findings could aid policymakers, public health professionals, and 
other relevant stakeholders in deciding on the best practice to curb 
malaria in the sub-Saharan region.

Study limitations

Our study has several limitations. The review only included 
English publications from recent years (i.e., from the year 2000), 
thus excluding useful information that may be  found in 
publications of other languages and articles published before the 
year 2000. Our review excluded studies that were not conducted 
among the general population in sub-Saharan Africa, which may 
contain information that could be useful for the review. We were 
also unable to explore the influence of many potentially important 
factors such as the fidelity and sustainability of strategies used, 
duration and frequency of interventions, or the extent of 
relationships between the researchers, community health workers, 
and community members. Additionally, our results were only 
derived from published data which, most often than not, were 
“favorable” findings with positive results. Nonetheless, these 
findings present an opportunity for a broader debate about the 
impact of health education in health research.

Conclusion

This review identified various strategies of health education 
interventions in sub-Saharan Africa. Methods utilized to educate 
the community on malaria have improved their knowledge and 

FIGURE 3

Odds of a person to use ITN between intervention and control group.

84

https://doi.org/10.3389/fpubh.2023.1217052
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Onyinyechi et al. 10.3389/fpubh.2023.1217052

Frontiers in Public Health 10 frontiersin.org

ITN uptake. While it was not possible to draw conclusions on 
which strategies, duration, or frequency of educational 
interventions were the best, these interventions are valuable given 
that ITNs are still the region’s primary vector control method (48). 
Factors such as merging training with interpersonal 
communication, the community taking active roles in intervention 
efforts, and using evidence-based health educational messages have 
contributed to the global effort in combating malaria in 
sub-Saharan countries. Overall, it is concluded that intervention 
strategies of health education were moderately effective in 
improving malaria knowledge and ITN usage.
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of health and health-related 
physical activity courses in Texas 
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Background: There is an inverse relationship between disease and both health 
literacy and physical literacy. Courses taken during the completion of degrees 
at community colleges help to prepare students to be productive members of 
society by teaching knowledge, skills, and abilities needed for employment and 
good citizenship. Coursework in public health education and health-related 
behaviors should be included in the overall community college curriculum. The 
purpose of this study was to determine the status of Health/Wellness/Physical 
Fitness Lecture (HWPFL) and Health-Related Physical Activity (HRPA) courses in 
Texas community colleges.

Methods: A review of the institutional websites of Texas community colleges 
(N  =  50) was performed to access information regarding HWPFL and HRPA courses 
and graduation requirements. Information regarding the Texas Core Curriculum 
was reviewed for any local additions to the state mandated requirements that 
students are required to complete prior to the attainment of Associate in Arts (AA) 
and Associate in Science (AS) degrees.

Results: Individual colleges were grouped into those with <5,000 students 
(N  =  21), those having 5,000–10,000 students (N  =  16), and those with >10,000 
students (N  =  13). Three (6%) institutions require a HWPFL course for AA and AS 
degrees and 49 (98%) had such courses available for elective credit. Two (4%) 
colleges require an HRPA course for AA and AS degrees whereas 47 (94%) offer 
such courses for elective credit. There was one college that only offers a HWPFL 
course. One college did not offer either HWPFL or HRPA courses. There were 
many identical courses offered by various colleges for required and elective credit.

Conclusion: Requiring health, wellness, and health-related physical activity 
requirements in Texas community colleges can be a policy solution for improving 
health and physical literacy in students. This research study demonstrated the 
prevalence of health, wellness, and health-related physical activity requirements 
in the 50 public community colleges in the state of Texas. Offering courses in 
health, wellness, and health-related physical activity as required or elective 
courses for graduation from Texas community colleges is a means through which 
to develop health literacy and physical literacy in students resulting in a positive 
influence on public health.
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1. Introduction

Community colleges can have a positive effect on public health. 
During the transition from high school to college or into the 
workforce, young adults move from being under the influence and 
guidance of their parents or guardians regarding their health decisions 
and health related behaviors to becoming more independent in their 
choices that impact health both positively and negatively (1). This 
transition also affects legal and financial responsibilities for health and 
healthcare. As these young adults become independent and attend 
college or enter the workforce, they become more autonomous 
regarding their health-related decisions and behaviors. Those 
attending community colleges during this transition are preparing for 
vital roles in society by seeking advanced education and skills. The 
colleges help to prepare the students by having a set of degree 
requirements to be followed to ensure that knowledge and skills are 
learned to prepare for adulthood. The purpose of this study was to 
determine the status of Health/Wellness/Physical Fitness Lecture 
(HWPFL) and Health-Related Physical Activity (HRPA) courses in 
Texas community colleges by examining the specific graduation 
requirements of each institution that can influence individual and 
public health.

Two areas that affect individual and community public health 
are health literacy and physical literacy, both of which can 
be  enhanced during attendance at community colleges. Health 
literacy is defined as the degree to which individuals have the ability 
to find, understand, and use information and services to inform 
health-related decisions and actions for themselves and others (2). 
Being that community college students are transitioning to a time 
in life when they will undertake increased responsibility for their 
own health, it makes sense to help them prepare by offering courses 
within the curriculum to help with that transition. The same can 
be true for physical literacy, which is defined as a multidimensional 
concept that describes a holistic foundation for physical activity 
engagement (3).

Texas public community colleges serve a vital role in the economy 
of the state by helping to develop the workforce and prepare students 
for further academic pursuits. Community colleges were specifically 
created to expand access to higher education to the public (4). In the 
state of Texas, the 50 public community college districts fulfill an 
important role by meeting the specific educational and vocational 
needs of their service areas. Community colleges are one of the best 
venues through which adults can receive education and experiences 
in promoting their own health and that of their families, communities, 
and workplace. Community colleges can help adults learn and acquire 
the knowledge, skills, and abilities to become and stay healthy and 
productive throughout their lifetime. The knowledge, skills, and 
abilities needed to increase the healthy years of life and to reduce 
sickness and disability can be  taught, learned, and practiced at 
community colleges and well into adult life and by doing so, improve 
personal and public health outcomes.

The Texas Higher Education Coordinating Board (THECB) 
requires that public community colleges follow a state mandated Texas 
Core Curriculum (5). The THECB requires that Associate of Arts 
(AA) and Associate in Science (AS) degrees include a curriculum of 
general education classes of 42 credit hours of courses designed to 
provide a breadth of knowledge to Texas community college graduates. 
Associate of Applied Science (AAS) degrees require a minimum of 

15 h of coursework to provide this breadth of knowledge. To that end, 
all degrees require at least one course in humanities/fine arts, social/
behavioral sciences, and natural science/mathematics. The THECB 
also mandates a component in communication, history, and 
government for AA and AS degrees designed to transfer to a four-year 
college or university. The public community colleges may as an option, 
add institutional graduation requirements in addition to students 
meeting the Texas Core Curriculum requirements (5).

When college and university students engage in academic courses, 
campus recreational activities, and lifestyles that enhance health, 
wellness, and health-related physical activity, the benefits gained 
during the college years can continue well into adulthood. Previous 
studies have shown that some of the benefits from participating in a 
college physical activity course include improved academic 
performance and retention (6, 7), decreased signs of psychological 
symptoms of anxiety, depression, and stress (8–10), and increased 
social connection with others (11). When physical activity courses are 
required to meet graduation requirements, research has shown that 
this can positively affect the knowledge and attitudes of alumni and 
positively affect their lifelong behaviors (12). In addition, when college 
and university students are required to specifically take a lifetime 
physical fitness course, there is a positive effect on the health behaviors 
of students (13).

The leading causes of death in the state of Texas include heart 
disease as the number one cause of death and stroke is number 
three (14), both of these are cardiovascular diseases that can 
be prevented in part by increasing levels of physical activity. The 
financial burden for hospitalization for heart disease and stroke in 
2016 for the state of Texas was 23 billion dollars and is expected to 
rise (15). Heart disease and stroke are largely preventable. It is a 
priority in the state of Texas to establish and promote environments 
that support the reduction of heart disease and stroke through 
positive lifestyle behaviors including healthy eating, physical 
activity, preventing and controlling diabetes, breastfeeding, and 
increasing tobacco-free lifestyles (14). Each of these health-related 
behaviors can be learned through taking appropriate HWPFL and 
HRPA courses at community colleges in Texas.

The use of campus recreational facilities and taking elective 
physical activity courses has been shown to attract students who are 
already motivated and engaged in physical activity (14). Many college 
students are intimidated by campus fitness and recreational facilities 
and programs and as a result, remain physically inactive (16, 17). 
These physically inactive students may benefit the most from 
institutional academic requirements that include completing health, 
wellness, and health-related physical activity courses. Requiring 
health, wellness, and health-related physical activity courses ensures 
that quality instruction, evidence-based health-related physical 
activity, and scheduled time for such activities can enhance health and 
physical literacy and help motivate these students to continue lifetime 
health related behaviors (18).

The purpose of this study was to determine the status of HWPFL 
and HRPA courses in Texas community colleges by examining the 
specific required and elective AA and AS degree graduation 
requirements of each institution. Knowing the current state of 
HWPFL and HRPA courses in Texas community colleges can help 
drive policy making decisions that can impact health and well-being 
in current and future students. Increasing health and physical literacy 
in community college students could have a life-long impact on 
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quality and quantity of life of individuals, families, and communities 
and also help to address gaps, issues, and controversies that can 
influence individual and public health.

2. Materials and methods

2.1. Participants

A complete list of Texas Community Colleges was obtained 
through the Texas Higher Education Coordinating Board website 
(19). Inclusion criteria was community colleges that are public and 
offered Associate in Arts (AA) and Associate in Science (AS) degree 
programs. The total sample for this study consisted of 50 Texas public 
community colleges. Institutional websites were accessed for each 
institution and information regarding the Texas Core Curriculum was 
reviewed for any local additions to the state mandated requirements 
that students were required to complete prior to attainment of the AA 
or AS degree. There were no exclusion criteria used for this study.

2.2. Procedure

This cross-sectional descriptive study utilized protocols found 
elsewhere including searching institutional websites and academic 
catalogs to determine if HWPFL and/or HWPFL courses were offered, 
required for graduation and/or offered as elective credit, and the 
course names and descriptions (20–22). Publicly available information 
regarding graduation requirements and course offerings was reviewed 
for each institution. The Institutional Review Board deemed the study 
to be exempt due to the use of publicly available data and that no 
human contact or resource was used in the collection of data. Each 
community college’s website and most recent official college catalog 
were searched for information regarding the respective AA and AS 
transfer degrees and graduation requirements. Information sought 
included: (1) the name of the institution, (2) the inclusion of the Texas 
Core Curriculum, (3) any specific additional requirements by the 
individual colleges, (4) if HWPFL, and/or HRPA courses were 
required for graduation or offered as elective credits, (5) if the courses 
were primarily didactic or activity based, and (6) the course names 
that were categorized as HWPFL or HRPA courses. The primary key 
words used for searches at institutional websites included health, 
wellness, physical education, kinesiology, physical activity, graduation 
requirements, and elective credit. The review of institutions was 
completed from January 2023 to March 2023. Limitations to this study 
was that there was a sole investigator and that enrollment data for 
specific courses at individual institutions was not available 
for inclusion.

Health/Wellness/Physical Fitness Lecture courses were identified 
as those that included a minimum of one contact hour of lecture. 
Some of the HWPFL courses do include physical activity in addition 
to lecture. First Aid courses were included due to the inclusion of 
public health topics that promote safety and preventative educational 
methods that reduce the risk of injury, accidents, and lifestyle related 
diseases. These include the avoidance of hazards within the 
environment, rendering intelligent assistance in case of accident or 
sudden illness, and to develop skills necessary for the immediate and 
temporary care of the victim. Drug education courses were included 

due to public health concerns and consequences over illicit and 
prescription drug use, misuse, and abuse.

Health-related physical fitness has been defined as those 
components of fitness that can contribute to overall health and well-
being and include cardiorespiratory endurance, body composition, 
muscular strength, muscular endurance, and flexibility (23). Health-
Related Physical Activity courses are those that are primarily activity 
based with no lecture and only activity contact hours as garnered from 
the course description. For HRPA courses, course descriptions were 
used to verify the activity and the attainment or improvement of a 
minimum of one component of health-related fitness versus 
instruction, practice, and sport-based courses. Activity courses that 
are described as instructional, practice, or sport-based were not used 
for this study with the reason being that many of these types do not 
contribute to nor identify any of the health-related components of 
fitness in the course description. Swimming courses, Yoga, Pilates, Tai 
Chi, Kickboxing, and other activity courses were included only if the 
course description included terms such as conditioning, fitness, or a 
specific health-related fitness component such as cardiorespiratory, 
strength, or flexibility. Courses for varsity athletic team participation 
or strength/conditioning for athletics were not included in this study. 
When courses offered more than one level of progression, they were 
only counted once. For example, when a college offered courses such 
as beginning weight training, intermediate weight training, or 
advanced weight training, those courses were only included as weight 
training and only counted once.

2.3. Analysis

Data collected were summarized using descriptive statistics 
including institutional enrollments, means, ranges, and percentages 
of institutions offering HWPFL and/or HRPA courses for 
graduation and/or elective credit. The main focus of the data 
analysis was to determine if health, wellness, or health-related 
physical activity courses were offered as a mandated graduation 
requirement for AA and AS transfer degrees, were offered as 
elective credit which could be  applied towards graduation 
requirements, or not offered at all. Responses were recorded and 
tabulated into Microsoft Excel (Microsoft 365, Microsoft 
Corporation, Redmond, WA). Descriptive statistics were 
performed using Microsoft Excel. Data analysis was conducted by 
determining the current number of Texas public community 
colleges based on student population. After reviewing the 
institutional websites and college catalogs, the total number of 
programs that required these courses and offered elective credit 
courses was also calculated. The percentage was then calculated by 
reporting the total number required out of the total number of 
institutions that met the inclusion criteria (N = 50).

3. Results

For data analysis, individual colleges were grouped into those with 
<5,000 students (N = 21; Table 1), 5,000 to 10,000 students (N = 16; 
Table  2), and those >10,000 students (N = 13; Table  3). The total 
student population reported for public community colleges in Texas 
during fall of 2021 was 616,537 (mean = 12,331). Student populations 
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were based on the Fall 2021 semester student enrollment as reported 
by THECB Institutional Resumes online database (19).

Overall, regarding HWPFL courses for Texas Community 
College, three (6%) colleges require a HWPFL course to meet AA 
or AS degree graduation requirements and 49 (98%) offer a HWPFL 
course that can be taken as an elective. One does not offer a required 
or elective HWPFL course that can be  used to complete 
degree requirements.

For the colleges with a student population of <5,000, there are 
none that require a HWPFL course for graduation and all but one 
have a minimum of one HWPFL course available as an elective. For 
colleges with a student population of 5,000–10,000, one requires a 
HWPFL course for graduation and all but one have a minimum of 
one HWPFL course available as an elective. For colleges with a 
student population of >10,000, two require a HWPFL course for 
graduation and all offer a minimum of one HWPFL course available 
as an elective (Tables 4–6).

Regarding HRPA courses for Texas Community Colleges, two 
(4%) colleges require a HRPA course that can be met by taking a two 
or three credit hour kinesiology class to meet AA or AS degree 
graduation requirements. Forty-seven (94%) offer a HRPA course that 
can be taken as an elective. One does not offer a required or an elective 
HRPA course that can be used to complete degree requirements.

For the colleges with a student population of <5,000, there is 
one that requires a HRPA course for graduation and all but three 
have a minimum of one HRPA course available as an elective. For 
colleges with a student population of 5,000–10,000, one requires an 
HRPA course for graduation, and all have a minimum of one HRPA 
course available as an elective. For colleges with a student 
population of >10,000, none require a HRPA course for graduation, 
and all offer a minimum of one HRPA course as an elective 
(Tables 7–9).

Many of the institutions share similar courses as required or 
elective HWPFL or HRPA courses. The four most common HWPFL 
courses are First Aid (N = 42), Personal and Community Health 

TABLE 1  Texas community colleges population  <  5,000 (N  =  21).

Community college Population Fall 2021

Clarendon College 1,401

Western Texas College 1,430

Frank Phillips College 1,583

Galveston College 1,870

Ranger College 2,262

Vernon College 2,358

Panola College 2,475

Northeast Texas Community College 2,823

Cisco College 3,090

Victoria College 3,125

Texarkana College 3,573

Hill College 3,826

Grayson College 3,865

Brazosport College 3,914

Coastal Bend College 3,927

Howard County Junior College 3,930

Temple College 3,959

College of the Mainland Community 

College

4,133

Angelina College 4,249

Paris Junior College 4,297

Alvin Community College 4,970

Source: Texas Higher Education Coordinating Board. Institutional Resumes (2022) (https://
apps.highered.texas.gov/resumes/).

TABLE 2 Texas community colleges population 5,000–1,000 (N  =  16).

Community college Population Fall 2021

Midland College 5,045

Kilgore College 5,081

Trinity Valley Community College 5,426

Wharton County Junior College 5,479

Southwest Texas Junior College 5,594

Weatherford College 5,645

Navarro College 6,456

Central Texas College 6,641

Lee College 7,159

McLennan Community College 7,329

Texas Southmost College 7,527

North Central Texas College 7,574

Odessa College 7,943

South Plains College 8,925

Amarillo College 9,140

Laredo Community College 9,968

Source: Texas Higher Education Coordinating Board. Institutional Resumes (2022) (https://
apps.highered.texas.gov/resumes/).

TABLE 3 Texas community colleges population  >  10,000 (N  =  13).

Community college Population fall 2021

Del Mar College 10,395

Tyler Junior College 11,898

Blinn College 17,077

El Paso Community College 23,824

South Texas College 28,184

San Jacinto Community College 31,577

Collin County Community College 32,603

Austin Community College 32,890

Tarrant County College 36,264

Houston Community College 38,861

Alamo Community College 50,201

Dallas County Community College 61,925

Lone Star College System 62,846

Source: Texas Higher Education Coordinating Board. Institutional Resumes (2022) (https://
apps.highered.texas.gov/resumes/).
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TABLE 4 Texas community colleges population  <  5,000 (N  =  21) health/wellness/physical fitness courses required or elective.

Community college (listed in order of 
population)

Required health/wellness/physical 
fitness lecture (yes/no)

Elective health/wellness/physical 
fitness lecture (yes/no)

Clarendon College No Yes

Western Texas College No Yes

Frank Phillips College No Yes

Galveston College No Yes

Ranger College No Yes

Vernon College No Yes

Panola College No Yes

Northeast Texas Community College No Yes

Cisco College No Yes

Victoria College No Yes

Texarkana College No Yes

Hill College No Yes

Grayson College No Yes

Brazosport College No No

Coastal Bend College No Yes

Howard County Junior College No Yes

Temple College No Yes

College of the Mainland Community College No Yes

Angelina College No Yes

Paris Junior College No Yes

Alvin Community College No Yes

TABLE 5 Texas community colleges population 5,000–1,000 (N  =  16) health/wellness/physical fitness courses required or elective.

Community college (listed in order of 
population)

Required health/wellness/physical 
fitness lecture course (yes/no)

Elective health/wellness/physical 
fitness lecture course (yes/no)

Midland College No Yes

Kilgore College No Yes

Trinity Valley Community College No Yes

Wharton County Junior College No Yes

Southwest Texas Junior College No Yes

Weatherford College Yes Yes

Navarro College No Yes

Central Texas College No Yes

Lee College No Yes

McLennan Community College No Yes

Texas Southmost College No Yes

North Central Texas College No Yes

Odessa College No Yes

South Plains College No Yes

Amarillo College No No

Laredo Community College No Yes
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(N = 40), Concepts of Physical Fitness (N = 36), and Drug Use and 
Abuse (N = 31). The four most common HRPA courses are Weight 
Training (N = 38), Yoga (N = 29), Conditioning (N = 27), and Walking 

(N = 22). The names of the HWPFL offered at each institution are 
included in Tables 10–12. The names of the HRPA courses offered at 
each institution are included in Tables 13–15.

TABLE 7 Texas community colleges population  <  5,000 (N  =  21) health-related physical activity courses required or elective.

Community college population <5,000 
(listed in order of population)

Required health-related physical 
activity course (yes/no)

Elective health-related physical 
activity course (yes/no)

Clarendon College No Yes

Western Texas College No Yes

Frank Phillips College No No

Galveston College No Yes

Ranger College No Yes

Vernon College No Yes

Panola College Yes (3 h kinesiology activity) Yes

Northeast Texas Community College No Yes

Cisco College No Yes

Victoria College No Yes

Texarkana College No Yes

Hill College No Yes

Grayson College No Yes

Brazosport College No No

Coastal Bend College No No

Howard County Junior College No Yes

Temple College No Yes

College of the Mainland Community College No Yes

Angelina College No Yes

Paris Junior College No Yes

Alvin Community College No Yes

TABLE 6 Texas community colleges population  >  10,000 (N  =  13) health/wellness/physical fitness courses required or elective.

Community college (listed in order of 
population)

Required health/wellness/physical 
fitness lecture (yes/no)

Elective health/wellness/physical 
fitness lecture (yes/no)

Del Mar College No Yes

Tyler Junior College No Yes

Blinn College No Yes

El Paso Community College No Yes

South Texas College No Yes

San Jacinto Community College No Yes

Collin County Community College No Yes

Austin Community College No Yes

Tarrant County College Yes Yes

Houston Community College No Yes

Alamo Community College No Yes

Dallas County Community College No Yes

Lone Star College System Yes Yes
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4. Discussion

According to the Texas Education Code, health and physical 
education must be  offered in grades K-12 as part of the required 
curriculum in Texas schools (24, 25). As stated in the TEC, a local 
school district may provide instruction through a variety of settings, 
add elements at its discretion, but must not delete or omit instruction 

in the enrichment curriculum which does include physical education. 
The gap between requiring health and physical education in grades 
K-12  in Texas and requiring health, wellness, and health-related 
physical activity in Texas community colleges is wide moving from 
100% of K-12 Schools requiring physical education to only 6% of 
community colleges requiring a HWPFL course and 4% requiring 
HRPA course to meet graduation requirements. Although 100% of 

TABLE 8 Texas community colleges population 5,000–1,000 (N  =  16) health-related physical activity courses required or elective.

Community college population 5,000–
1,000 (listed in order of population)

Required health-related physical 
activity course (yes/no)

Elective health-related physical 
activity course (yes/no)

Midland College No Yes

Kilgore College No Yes

Trinity Valley Community College No Yes

Wharton County Junior College No Yes

Southwest Texas Junior College No Yes

Weatherford College No Yes

Navarro College No Yes

Central Texas College No Yes

Lee College No Yes

McLennan Community College No Yes

Texas Southmost College No Yes

North Central Texas College No Yes

Odessa College No Yes

South Plains College Yes (2 h kinesiology activity) Yes

Amarillo College No Yes

Laredo Community College No Yes

TABLE 9 Texas community colleges population  >  10,000 (N  =  13) health-related physical activity courses required or elective.

Community college 
population  >  10,000 (listed in order of 
population)

Required health-related physical 
activity course (yes/no)

Elective health-related physical 
activity course (yes/no)

Del Mar College No Yes

Tyler Junior College No Yes

Blinn College No Yes

El Paso Community College No Yes

South Texas College No Yes

San Jacinto Community College No Yes

Collin County Community College No Yes

Austin Community College No Yes

Tarrant County College No Yes

Houston Community College No Yes

Alamo Community College No Yes

Dallas County Community College No Yes

Lone Star College System No Yes
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TABLE 11 Texas community colleges population 5,000–1,000 (N  =  16) health/wellness/physical fitness lecture course names.

Community college 
population 5,000–1,000 
(listed in order of 
population)

Health/wellness/physical fitness lecture course names

Midland College Introduction to Physical Fitness and Wellness, First Aid

Kilgore College Personal/Community Health, Safety-First Aid, Concepts of Physical Fitness, Drug Use and Abuse

Trinity Valley Community College Introduction to Physical Fitness and Sport, Personal/Community Health, First Aid, Concepts of Physical Fitness

Wharton County Junior College Introduction to Physical Fitness and Wellness, Personal/Community Health, First Aid, Drug Use and Abuse

Southwest Texas Junior College Personal and Community Health, First Aid, Concepts of Physical Fitness

Weatherford College Introduction to Physical Fitness and Wellness, Concepts of Physical Fitness, Personal and Community Health, First Aid

Navarro College
Introduction to Physical Fitness and Wellness, Personal/Community Health, First Aid, Concepts of Physical Fitness, Drug Use 

and Abuse

Central Texas College Personal and Community Health, First Aid, Concepts of Physical Fitness

Lee College Personal/Community Health, Concepts of Physical Fitness, Drug Use and Abuse

McLennan Community College First Aid, Concepts of Physical Fitness, Wellness and Lifestyle

Texas Southmost College First Aid, Concepts of Physical Fitness, Intro to Physical Fitness and Wellness

North Central Texas College Personal/Community Health, First Aid, Concepts of Physical Fitness, Drug Use and Abuse

Odessa College
Introduction to Physical Fitness and Sport, First Aid, Personal/Community Health, Concepts of Physical Fitness, Drug Use and 

Abuse

South Plains College Fitness and Wellness, First Aid and Safety, Drug Use and Abuse

Amarillo College None

Laredo Community College Personal/Community Health, First Aid, Concepts of Physical Fitness, Drug Use and Abuse

TABLE 10 Texas community colleges population  <  5,000 (N  =  21) health/wellness/physical fitness lecture course names.

Community college 
population  <  5,000 (listed in 
order of population)

Health/wellness/physical fitness course names

Clarendon College Personal/Community Health, First Aid, Drug Use and Abuse

Western Texas College Personal/Community Health, First Aid, Drug Use and Abuse

Frank Phillips College Personal/Community Health, Concepts of Physical Fitness

Galveston College First Aid, Personal/Community Health, Concepts of Fitness, Drug Use and Abuse

Ranger College First Aid, Personal/Community Health, Concepts of Fitness, Drug Use and Abuse

Vernon College Personal/Community Health, Introduction to Physical Fitness and Wellness, First Aid

Panola College Introduction to Physical Fitness and Wellness, Personal/Community Health, First Aid

Northeast Texas Community College Wellness for a Lifetime, Health Education, First Aid, Concepts of Physical Fitness

Cisco College First Aid and Safety Education, Drug Use and Abuse, First Aid, Personal and Community

Victoria College Concepts of Physical Fitness

Texarkana College Personal/Community Health

Hill College Personal/Community Health, First Aid, Concepts of Physical Fitness, Drug Use and Abuse

Grayson College Personal and Community Health, First Aid, Concepts of Physical Fitness, Drug Use and Abuse

Brazosport College None

Coastal Bend College Personal/Community Health, First Aid, Concepts of Physical Fitness, Drug Use and Abuse

Howard County Junior College Personal/Community Health, First Aid, Concepts of Physical Fitness, Drug Use and Abuse

Temple College Personal /Community Health, First Aid, Concepts of Physical Fitness

College of the Mainland Community College Weight Control, Personal/Community Health, First Aid

Angelina College Personal and Community Health, First Aid, Concepts of Physical Activity, Drug Use and Abuse

Paris Junior College Personal/Community Health, First Aid, Concepts of Physical Fitness, Drug Use and Abuse

Alvin Community College Alvin Community College
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Texas high school students must meet a mandated physical education 
requirement for graduation, specifically that requirement is attaining 
1.0 credits of physical education while in high school while the 
maximum physical education credits is capped at 4.0 (26).

Texas community colleges are well equipped to help meet national 
health goals as found in the Healthy People project, and more 
specifically, the goals and objectives of Healthy People 2030. The 
Healthy People Project in the United States provides public health 
objectives with defined 10-year benchmarks (27). Healthy People 2030 
(HP2030) identifies public health priorities to help individuals, 
organizations, and communities in the United  States to improve 
health and well-being and builds upon the first four decades of the 
program (28). The HP2030 initiative is the fifth iteration. There are six 
HP2030 objectives identified as being related to health literacy 
(29, 30).

When comparing Texas community colleges to two and four-year 
institutions that require physical education for graduation, a much 
lower number of Texas community colleges require physical education 
and physical activity courses that can be found nationwide. Previous 
studies have shown a decline in requiring physical education from an 
all-time high of 97% in the 1920s and 1930s to an all-time low of 
39.55% in 2010 (20). The number of Texas community colleges that 
require a physical education or physical activity course for graduation 
ranges from only 6% requiring a HWPFL course to 4% requiring a 
HRPA course. When comparing Texas community colleges to colleges 
and universities in Colorado, the difference is not as much as that seen 
nationally with only 15.6% of institutions in Colorado requiring 
physical education for graduation (21). Texas community colleges also 
lag behind community colleges in Oregon, where all community 
colleges require at least a partial physical education requirement (18). 
The percentage of Texas community colleges that require a HWPFL 

or HRPA course for graduation is much lower than what is seen 
nationally in post-secondary institutions which includes that 56.2% 
do not mandate physical education courses but 31.7% do fully and 
12% partially require undergraduate students to complete a physical 
education course for graduation (22).

Although most Texas community colleges do not have a 
graduation requirement for HWPFL courses, the current status of 
HWPFL courses in Texas community colleges shows there is strong 
evidence of offering various courses that can enhance the health and 
wellbeing of students and their families now and in the future. Forty-
nine (98%) of the colleges offer a minimum of one HWPFL course 
with most offering more than one. Although only three (6%) require 
such a course to meet AA or AS degree graduation requirements, 
almost all offer HWPFL courses that can be taken as elective credit. 
Community colleges in Texas are in a very good position to educate 
students either through required or elective courses to improve and/
or reinforce health literacy in students for their immediate as well as 
long-term needs.

Texas community colleges are also in a good position to help meet 
national health goals for meeting physical activity guidelines for 
aerobic and muscle-strengthening exercise. The HP2030 program 
includes seven specific national health goals for physical activity in 
adults (30). With only 25% of adults and 20% of adolescents meeting 
the recommended weekly accumulation of health-related physical 
activity (30), Texas community colleges can have immediate and long-
term impact by helping students learn and practice the knowledge, 
skills, and abilities to improve and maintain health through proper 
amounts of health-related physical activity. Physical activity can help 
prevent disease, disability, injury, and premature death (23). By being 
more physically active and meeting the requirements for health 
benefits, individuals can increase their healthy years of life while at the 

TABLE 12 Texas community colleges population  >  10,000 (N  =  13) health/wellness/physical fitness lecture course names.

Community college 
population  >  10,000 (listed in order of 
population)

Health/wellness/physical fitness lecture course names

Del Mar College Personal/Community Health I: Health and Lifestyle, First Aid, Concepts of Physical Fitness, Drug Use and Abuse

Tyler Junior College
Concepts of Physical Fitness, Personal/Community Health, First Aid, Drug Use and Abuse, Introduction to 

Physical Fitness and Wellness

Blinn College Personal/Community Health, First Aid, Concepts of Physical Fitness, Drug Use and Abuse

El Paso Community College Wellness and Health Promotion, First Aid, Concepts of Physical Fitness

South Texas College
Introduction to Physical Fitness and Wellness, Personal/Community Health, First Aid, Concepts of Physical 

Fitness, Drug Use and Abuse

San Jacinto Community College
Introduction to Physical Fitness and Wellness, Exercise for Health and Fitness, Introduction to Physical Fitness 

and Wellness, Personal/Community Health, First Aid, Concepts of Physical Fitness, Drug Use and Abuse

Collin County Community College Personal/Community Health, First Aid, Concepts of Physical Fitness

Austin Community College Personal Health, First Aid, Concepts of Physical Fitness, Drug Use and Abuse

Tarrant County College
Introduction to Physical Fitness and Wellness, Personal and Community Health, First Aid, Concepts of Physical 

Fitness, Drug Use and Abuse

Houston Community College Personal/Community Health, Concepts of Physical Fitness, First Aid, Drug Use and Abuse

Alamo Community College Drug Use and Abuse, Personal/Community Health, First Aid

Dallas County Community College Personal/Community Health

Lone Star College System Personal/Community Health, First Aid, Drug Use and Abuse

95

https://doi.org/10.3389/fpubh.2023.1199734
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Ladd 10.3389/fpubh.2023.1199734

Frontiers in Public Health 10 frontiersin.org

same time reduce the economic, social, and employment burdens on 
themselves, their families, and society. When community college 
students enroll and participate in health-related physical activity 
courses, they enhance their physical literacy.

Much like the HWPFL courses, most Texas community colleges 
do not have a graduation requirement for HRPA courses but the 
current status of HRPA courses in Texas community colleges is 
robust. There is strong evidence of offering various courses where 
students can engage in health-promoting physical activity. Forty-
seven (94%) of the colleges offer a minimum of one HRPA course 
with most offering more than one and a variety of health-related 
physical activities. Although only two (4%) require such a course to 
meet AA or AS degree graduation requirements, almost all offer 
HRPA courses that can be  taken as elective credit. Community 
colleges in Texas are in a very good position to educate students 
either through required or elective courses to improve and/or 

reinforce physical literacy in students for their immediate and long-
term health.

The results of this study show that Texas community colleges have 
courses in the curriculum that can contribute to both health literacy 
and physical literacy of students during the transition from 
adolescence into young adulthood and beyond. Including HWPFL 
and HRPA courses as requirements for graduation is an interesting 
concept and making these a requirement has been shown to have 
positive effects on health and well-being during and after college (12, 
13, 31). Making a HWPFL or HRPA course a graduation requirement 
would bring health-related learning and activities on par with other 
required coursework as seen in the Texas Core Curriculum (5). The 
argument can be made that contributing to the health and wellbeing 
of community college students in helping them be prepared for the 
workforce and as members of society, is just as important as preparing 
them for employment and being successful citizens. When courses of 

TABLE 13 Texas community colleges population  <  5,000 (N  =  21) health-related physical activity course names.

Community college 
population  <  5,000 (listed in 
order of population)

Health-related physical activity course names

Clarendon College Weight Lifting, Walking for Fitness, Physical Fitness, Cardiovascular Fitness, Introduction to Physical Fitness and Sport

Western Texas College P.E. Activity for Freshmen (weight training, yoga, body conditioning)

Frank Phillips College None

Galveston College Walking and Jogging, Yoga, Strength and Conditioning, Stretch and Tone, Weight Training, Introduction to Physical Fitness 

and Sport

Ranger College Activity in Physical Education, Weight Training

Vernon College Weight Training and Conditioning, Physical Conditioning, Fitness Walking, Aquatic Conditioning, Spinning

Panola College Weight Training, Body Conditioning, Zumba Fitness, Fitness Through Walking, Running and Jogging, Physical Education 

Boot Camp, Kickboxing, Bungee Fitness, Barre Above, Yoga/Pilates, Aerial Yoga, Pilates, Spin

Northeast Texas Community College Weight Training and Aerobic Activity, Weight Training, Body Conditioning, Walking/Jogging, Spinning, Fitness Boxing

Cisco College Physical Training, Yoga, Walking, Yoga, Physical Training, Walking Physical Training, Weights, Physical Training

Victoria College Weight Training, Yoga, Group Physical Fitness/Weight Training and Conditioning

Texarkana College Weight Training, Cross Training for Fitness and Weight Control, Rhythmic Aerobics, Yoga/Pilates for Fitness, Yin Yoga, 

Bench Stepping, Cardio Kickboxing, Body Sculpting

Hill College Aerobics, Weight Lifting, Walking/Jogging, Swimming and Conditioning, Zumba, Body Stretching and Sculpting, Tai Chi, 

Intro to Wellness/Fitness

Grayson College Slimnastics, Weight Training and Conditioning, Jogging and Conditioning, Yoga, Introduction to Physical Fitness and 

Wellness

Brazosport College None

Coastal Bend College None

Howard County Junior College Weight Training, Aerobics, Running, Aqua Aerobics, Lifetime Fitness, Yoga

Temple College Jogging/Walking/Fitness, Weight Training, Physical Conditioning

College of the Mainland Community College Weight Training, Hatha Yoga, Aerobic Run/Walk, Aerobic Cross Training, Aerobic Kickboxing, Introduction to Physical 

Fitness and Wellness

Angelina College Exercise and Conditioning, Weight Training and Conditioning, Aerobics, Introduction to Strength and Cardiovascular 

Fitness, Low-Impact Muscle Conditioning, Advanced Weight Training, High Intensity Interval Training, Introduction to 

Physical Fitness and Wellness

Paris Junior College Aerobics, Introduction to Wellness (activity class), Swim Conditioning, Maintenance of Wellness (activity class), Aqua 

Aerobics, Weight Training

Alvin Community College Physical Fitness and Weight Training, Individual and Dual Sports – Fitness and Wellness
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TABLE 14 Texas community colleges population 5,000–1,000 (N  =  16) health-related physical activity course names.

Community college 
population 5,000-10,000  
(listed in order of 
population)

Health-related physical activity course names

Midland College Individualized Fitness, Pilates, Yoga

Kilgore College Weight Training, Exercise and Fitness, Walking and Jogging, Yoga

Trinity Valley Community College Conditioning and Weight Training, Aerobics and Physical Fitness

Wharton County Junior College Aerobics, Weight Lifting/Circuit Training

Southwest Texas Junior College Dance for Conditioning, Conditioning, Jogging for Fitness, Weight Training

Weatherford College Weight Training and Conditioning, Pilates, Yoga, Jogging, Zumba

Navarro College Aerobics, Fitness Dance, Jogging, Weightlifting, Cardiokickboxing, Pilates, Fitness Walking, Hatha Yoga

Central Texas College
Aerobics, Fitness Walking, Spin Bike, Physical Conditioning, Water Fitness, Weight Training, Yoga, Jogging, Pilates, Zoomba 

Cardio, Bootcamp Fitness, Eagle Fit, Barbell Fitness

Lee College
Exercise, Pilates, Aerobic Components, Water Aerobics, Weight Training, Yoga, Walking/Jogging, Introduction to Physical Fitness 

and Wellness

McLennan Community College

Introduction to Wellness and Health, Introduction to Physical Fitness and Wellness, Figure and Weight Control, Aerobic Dance and 

Exercise, Weight Training, Aerobic Weight Training, Walking for Life, Stretching and Flexibility, Contemporary Health, Pilates and 

Yoga Exercise

Texas Southmost College Intro to Physical Fitness and Wellness

North Central Texas College Physical Conditioning, Jogging/Walking, Weight Training/Jogging

Odessa College
Lifestyle Assessment and Modification, Jogging/Walking, Physical Conditioning Aerobic, Weight Training, Cardio Kickboxing, 

Zumba, Spinning, Yoga

South Plains College
Water Aerobics, Deep Water Aerobics, Indoor Cycling, Yoga, Walk Run Jog, Cardio Core Conditioning, Weight Training for 

Women, Weight Training for Men, Cardio Kickboxing, Co-Ed Weight Lifting, Aerobics, Conditioning

Amarillo College Lifetime Fitness

Laredo Community College
Pilates, Weight Training, Hatha Yoga, Water Aerobics, Indoor Cycling, Aerobics, Jogging, Conditioning Body Sculpting, Power 

Walking, Introduction to Physical Fitness and Wellness

TABLE 15 Texas community colleges population  >  10,000 (N  =  13) health-related physical activity course names.

Community college 
population  >  10,000 (listed 
in order of population)

Health-related physical activity course names

Del Mar College Introduction to Physical Fitness and Wellness

Tyler Junior College Physical Conditioning, Weight Training

Blinn College
Ab/Glute Conditioning, Aerobics, Fitness Conditioning, Pilates, Aerobic Running, Weight Training, Yoga, Aerobic Walking, 

strength Training for Athletic Performance

El Paso Community College Conditioning, Jogging, Weight Training, Introduction to Physical Fitness and Wellness

South Texas College Fitness Walking, Fitness and Motor Development, Weight Training and Conditioning, Yoga and Flexibility Training, Aerobic Dance

San Jacinto Community College
Jogging, Water Aerobics, Aerobic Activities, Advanced Aerobics, Weight Training, Yoga, Fitness Swimming, Fitness Walking, 

Kickboxing for Fitness

Collin County Community College
Weight Training, Walking and Fitness, Hatha Yoga, Water Aerobics, Swimming Conditioning, Aerobic Dance, Jogging and Fitness, 

High Intensity Interval Training, Introduction to Physical Fitness and Wellness

Austin Community College Cardio Conditioning, Aqua Fitness, Conditioning-Stretching/Flexibility, Conditioning-Walk/Jog, Weight Training, Yoga, Aerobics

Tarrant County College
Aerobic Fitness, Conditioning, Swim Conditioning, Walk or Jog, Water Aerobics, Water Exercise, Weight Training, Yoga, Pilates, 

Kickboxing

Houston Community College Yoga, Jogging, Physical Fitness Training, Weight Training and Conditioning, Introduction to Physical Fitness and Wellness

Alamo Community College
Aerobics, Cardio Kickboxing, Latin Cardio Dance, Core Training, Jogging, Walking, Indoor Cycling, Weight Training, High 

Intensity Interval training, Cardio Boot Camp, Pliyo/Barre Fitness, Pilates, Yoga, Conditioning

Dallas County Community College
Conditioning Exercise, Weight Training, Jogging, Walking for Fitness, Aerobics, Aquatic Fitness, Cycling, Triathlon Fitness, 

Lifetime Fitness and Wellness, Zumba Fitness, Yoga, Pilates, Cardiovascular Fitness

Lone Star College System Introduction to Physical Fitness and Wellness (required), Weight Training, Jogging, Aerobics, Aqua Aerobics, Yoga, Tai Chi
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these types are not required, as seen in most Texas community 
colleges, then the enrollment of students in such elective courses 
should be  highly prioritized and encouraged to contribute to 
individual health and well-being and empower students to take some 
responsibility for the influences on their personal health. This outcome 
would help to keep families, the community, and the workforce 
healthy and productive while reducing the economic burden that 
disease places on these same populations.
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Introduction: A whole-of-school approach is best to promote physical activity 
before, during, and after school. However, multicomponent programming is 
often complex and difficult to deliver in school settings. There is a need to better 
understand how components of a whole-of-school approach are implemented in 
practice. The objectives of this mixed methods study were to: (1) qualitatively explore 
physical activity approaches and their implementation in elementary schools, (2) 
quantitatively assess implementation levels, and (3) examine associations between 
school-level physical activity promotion and academic ratings.

Methods: We used an exploratory sequential mixed methods design. 
We  conducted semi-structured qualitative interviews with elementary school 
staff from a Texas school district and used a directed content analysis to explore 
physical activity approaches and their implementation. Using qualitative findings, 
we designed a survey to quantitatively examine the implementation of physical 
activity approaches, which we  distributed to elementary staff district wide. 
We  used Pearson correlation coefficients to examine the association between 
the amount of physical activity opportunities present in individual schools and 
school-level academic ratings.

Results: We completed 15 interviews (7 principals/assistant principals, 4 physical 
educators, and 4 classroom teachers). Elementary school teachers and staff 
indicated PE and recess implementation was driven from the top-down by state 
and district policies, while implementation of classroom-based approaches, 
before and after school programming, and active transport were largely driven 
from the bottom-up by teachers and school leaders. Teachers and staff also 
discussed implementation challenges across approaches. Survey respondents 
(n  =  247 from 22 schools) indicated 54.6% of schools were implementing 
≥135  min/week of physical education and 72.7% were implementing 30  min/
day of recess. Classroom-based approaches were less common. Twenty-four 
percent of schools reported accessible before school programs, 72.7% reported 
accessible after school programs, and 27% promoted active transport. There 
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was a direct association between the number of physical activity opportunities 
provided and school-level academic ratings r(22)  =  0.53, p  =  0.01.

Conclusion: Schools provided physical activity opportunities consistent with a 
whole-of-school approach, although there was variability between schools and 
implementation challenges were present. Leveraging existing school assets while 
providing school-specific implementation strategies may be most beneficial for 
supporting successful physical activity promotion in elementary schools.

KEYWORDS

physical activity, implementation, whole-of-school, whole-school, school

Introduction

Schools play vital role in supporting student’s physical activity 
(PA). On a given week, about 1 billion children across the world attend 
school, where they spend a majority of their daytime hours (1). 
Effective school-based PA programming has the potential to improve 
student’s health, well-being, and academic performance (2–4). Due to 
reductions in physical education (PE) and recess over time, The 
Institute of Medicine and other authorities recommend schools use a 
whole-of-school approach for PA that includes promoting active travel 
to and from school, before/after school programs, recess and 
lunchtime breaks, physical education (PE), and PA during classroom 
instruction time (1, 5). A whole-of-school approach involves school 
leaders, teachers, and other staff to coordinate PA opportunities 
throughout the day while also maintaining core 
academic responsibilities.

The Comprehensive School Physical Activity Program (CSPAP) 
conceptual framework provides additional guidance about a whole-
of-school approach by using a social ecological perspective to 
highlight different sources of influence (6). Numerous school-based 
interventions have been informed by the CSPAP framework or 
address its components. Despite the promise of CSPAPs, school-based 
PA interventions have had limited success, which has been attributed 
to ineffective intervention components and/or poor implementation 
(7–9). Many school-based interventions are complex leading to 
significant implementation challenges (7, 8). Successful 
implementation is often dependent on a busy school staff dealing with 
competing academic priorities (10). The challenge of implementation 
can be made worse when there is a failure to consult with end users 
during the design process (11). Far too often, interventions are 
imposed on teachers and staff who are expected to prioritize the 
intervention over other obligations. The lack of input from teachers 
and staff can lead to interventions that fail to address school needs or 
lack long-term sustainability.

To improve PA promotion in schools, there is a need to better 
understand the approaches schools use in practice, how they are 
implemented, and how they relate to a school’s academic performance. 
Despite existing research supporting the link between student PA and 
academic outcomes, less is known about how PA opportunities 
implemented by schools relate to their overall academic performance. 
Gaining a better understanding of current practice can help identify 
research needs and inform how the existing school-based research can 
guide practice-based efforts. Therefore, the objectives of this study are 

to: (1) explore PA approaches used in elementary schools and how 
they are implemented; (2) assess implementation trends of PA 
approaches across a large, highly diverse district; and (3) examine the 
association between school-level PA promotion and school-level 
academic ratings.

Methods

Study design

We used an exploratory sequential mixed methods design with a 
qualitative phase (Spring 2018) followed by a quantitative phase 
(Summer/Fall 2019) (Figure  1). During the qualitative phase, 
we explored PA opportunities provided by elementary schools and 
how they were implemented. We used qualitative findings to develop 
a survey and distribute to elementary school staff throughout a large, 
diverse district. We designed the survey to examine PA implementation 
trends across the elementary schools in the district. We  merged 
qualitative and quantitative findings using a joint display to enhance 
our understanding of PA implementation. We also integrated school-
level academic data from the Texas Education Agency (TEA) to 
further investigate school-level PA implementation and academic 
ratings. The Committee for the Protection of Human Subjects at The 
University of Texas Health Science Center Houston approved 
this study.

Qualitative phase

Participant recruitment for interviews
We used a purposeful sampling approach to recruit interview 

participants. Participants were eligible for the study if they worked at 
an elementary school and could speak to the PA opportunities 
provided at their school. We  asked district-level wellness staff to 
provide contact information for elementary school staff who knew the 
PA opportunities at their school. Research staff then sent emails to 
potential participants to arrange interviews. We recruited additional 
participants by asking interviewees to provide contact information for 
their colleagues. As study enrollment increased, we  focused 
recruitment efforts to balance participants across four job types: 
principals, assistant principals, PE teachers, and classroom/support 
teachers (e.g., multiclass room leaders). We  determined the final 
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sample size for interviews based on pragmatic considerations of the 
study goals, data quality, and achieving data saturation (i.e., when new 
participants produced minimal new information) (12).

Qualitative data collection
We completed semi-structured interviews during Spring 2018, 

using an interview guide that included questions about PA approaches 
used in schools and how they were implemented (see Additional file 1). 
At the end of each interview, we collected demographic information 
(job type, gender, age, years of experience). The lead author completed 
all interviews in-person and audio recorded them. A professional 
transcription company transcribed the audio files verbatim. Each 
interview participant received a $30 gift card.

Qualitative data analysis
We conducted a directed content analysis to explore PA 

approaches used by schools (13). We  used the whole-of-school 
approach to inform coding and analysis by applying deductive codes 
for its components, and inductive codes for approaches not specified 
by a whole-of-school approach (5). Three members of the research 
team coded transcripts using Dedoose (14). They first coded three 
transcripts independently, and then met to discuss codes and reconcile 
discrepancies. After establishing consensus, the lead author coded the 
remaining 12 transcripts and the other two researchers each coded six. 
The team met throughout the coding process to discuss discrepancies 
and new codes. We  further analyzed codes by reviewing and 
summarizing interview excerpts for each coded topic area.

Quantitative phase

Participant recruitment for surveys
Per district policy, we  contacted elementary school principals 

about the survey and provided an opportunity to decline participation 
for their school. After determining the final list of schools, we obtained 
email addresses from each participating school’s websites. 

We  distributed the electronic (Qualtrics) survey via email to 
elementary school staff in Summer/Fall 2019. The email included a 
letter of information about the study and participants provided their 
consent by selecting the survey link. Elementary school staff were 
eligible to complete the survey if they worked at a participating 
elementary school in the 2018–2019 school year, worked with 
kindergarten-5th grade students, and had a valid district email 
address. The first 500 respondents were eligible to receive a $30 
gift card.

Quantitative data collection
We used qualitative findings and feedback from district-level 

wellness partners to inform survey questions for the quantitative 
phase. Specifically, we included survey questions about the school’s use 
of PA opportunities consistent with a whole-of-school approach: PE, 
recess, classroom-based PA approaches, before school programs, after 
school programs, and active travel (Table 1). The participating school 
district used the term health fitness to refer to PE, which is reflected 
in the survey questions. We  also included questions for teacher’s 
individual respondent characteristics (i.e., job title, years in current 
position, years working in education, gender, and age).

Quantitative data processing
We cleaned and analyzed survey data using Stata 15.0. 

We examined descriptive statistics for survey participants using the 
individual characteristics questions. We used publicly available data 
from TEA to provide school-level characteristics (i.e., percentage of 
economically disadvantaged students). We screened for and removed 
ineligible respondents (e.g., pre-k teachers) and unrealistic values 
from the data (e.g., reported PE of 1 min/class).

Scores for PA opportunities
We created and reported school-level values for each respective 

PA opportunity within a whole-of-school approach. We used the most 
common answers (mode) from respondents to represent a school’s 
days and minutes per week of PE and recess. The mode provided a 

FIGURE 1

Exploratory sequential mixed methods design.
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meaningful value for weekly days and minutes for each school, and 
provided consistent results to other measures of central tendency 
(means and medians). We then categorized schools based on their 
fulfillment of Texas’s PA policy, which requires a minimum of 135 min 
of structured physical activity per week (15). While the intention of 
the policy is for this to be PE, schools are able to substitute other forms 
of supervised activity (e.g., walking on the school track). The PE 
categories were: (1) <135 min/week; (2) ≥135 min but averaged over 
2 weeks due to an alternating schedule; and (3) ≥135 min/week. For 
recess, we categorized schools based on weekly minutes of recess: (1) 
<100 min/week; (2) 100–149 min/week; and (3) ≥150 min/week.

We generated similar, school-level scores for: classroom-based 
approaches, before and after school programs, and active transport 
(i.e., students walking or biking to school). We calculated the mean of 
responses within each school because the corresponding questions for 
these components used a 5-point Likert response scale (16). We also 
categorized schools into low (<3), medium (3–3.9) and high (≥4) 
categories for each respective variable.

Total PA score
We created a PA index score by adding values across the 

opportunities promoted in a whole-of-school approach. Schools 
received a 0 for low, 1 for medium, and 2 for high values across each 
respective type of PA opportunity provided.

Academic rating
We obtained each school’s academic accountability rating from 

the TEA website (17). The overall accountability rating is scored on a 
100-point scale, translated to an A–F rating (<60 = F; 60 to <70 = D; 70 
to <80 = C, 80 to <90 = B; ≥90 = A), and based on three domains: 
student achievement, school progress, and closing achievement 
gaps (17).

Statistical analysis
We examined values across each school-level variable, and used a 

scatter plot and Pearson correlation coefficient to examine the 
association between the school PA index score and the 
accountability rating.

Mixed methods

We used mixed methods integration strategies during data 
collection such as building (developing survey contents from 
qualitative findings) and exploring (using a qualitative approach to 
understand PA opportunities implemented in schools prior to 
conducting a quantitative study to confirm findings) (18). We also 
used integration procedures for data analysis by merging qualitative 
and quantitative data using a joint display and to enhance our 

TABLE 1 Quantitative survey questions for whole-of-school components.

Survey questions Response options Scoring

Physical education

Q1 In a typical week, how many days do students at your school attend health fitnessa class? (If your 

school uses an alternating schedule, you may use decimals. For example, if the health fitness 

schedule alternates between 2 and 3 times every week, you may enter 2.5)

Number of days/week
Mode (min/week)

Low: <135 min/week

Med: ≥135 min over 2 weeksb

High: ≥135 min/weekQ2. How many minutes is a typical health fitness class? Number of minutes

Recess

Q3. In a typical week, how many days do students at your school have a scheduled recess period? Number of days/week Mode (min/week)

Low: <100 min/week

Med: 100–149 min/week

High: ≥150 min/week

Q4. How many times per day do your students go out for recess? Number of times/day

Q5. How many minutes are the scheduled recess periods? Number of minutes

Classroom-based approaches

Q6. To what extent were the following programs or approaches for physical activity used in the 

2018–2019 school year?
1) Not used by any

2) Used by some

3) Used by about half

4) Used by most

5) Used by all

6) Do not know/not sure

Mean (1–5 Likert-type scale)

Low: <3

Med: 3–3.9

High: ≥4

  (a) Classroom-based physical activity approaches (active learning lessons, brain breaks, or 

GoNoodle done in the classroom)

  (b) Motor labs or action-based learning labs (a designated space with equipment to do active 

learning lessons)

Afterschool, before school, active transport

Q7. During the 2018–19 school year…

1) Strongly agree

2) Somewhat agree

3) Neither agree nor disagree

4) Somewhat disagree

5) Strongly disagree

Mean (1–5 Likert scale)

Low: <3

Med: 3–3.9

High: ≥4

  (a) We had after-school programs that were accessible to all students

  (b) We had before-school programs that were accessible to all students (e.g., a morning run club)

  (c) We encouraged students who lived nearby to walk or bike to school

  (d) We had an active commuting to school program that was accessible to all students (e.g., 

organized walking/biking to school, safe routes to school, or walking school busc)

aParticipating district referred to physical education class as health fitness class.
bSchools used an alternating PE schedule that was <135 min 1 week, and >135 min another week.
cActive transport questions were averaged together for each individual respondent and then averaged within their respective school.
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understanding of PA implementation across schools in our partner 
district (18).

Results

Qualitative results

We completed 15 interviews during the qualitative phase (four 
principals, three assistant principals, four PE teachers, and four 
teachers). Interview participants were from 10 different elementary 
schools across the district. Almost all participants were female (93%) 
and had an average of 8.5 years of experience in their current position.

Types of PA approaches
Schools were using multiple PA approaches throughout the school 

day. Almost all approaches aligned with components of a whole-of-
school approach (Table  2). Schools also provided PA approaches 
through “specials” rotations (i.e., noncore courses such as music, art, 
or library attended in rotations), and through single day events (e.g., 
a field day).

Physical education
Participants indicated the allocated PE time was primarily driven 

by state policy. School leaders reported how they set the PE time and 

would submit their schedule to district staff for review, who would 
then submit it to the state. Participants indicated some schools 
consistently met or exceeded the policy, while some fell below. Other 
schools used a rotating schedule, three sessions 1 week, which met 
state policy, followed by a week with two sessions, which fell short of 
state policy. There were mixed reports about how well the PE policy 
was enforced at the state, district, and school levels. For example, 
when discussing the role schools play in supporting PA opportunities, 
a PE teacher (Participant 2) explained: “It’s to continue with 
reinforcing the 135 min (of PE), a lot of schools do not. I’m 
glad we do.”

School leaders explained how time, limited resources, and 
competing priorities impacted PE scheduling. One principal 
(Participant 12) explained: “If I  had all the personnel I  needed, 
we would have it (PE) every day…we are required to have so many 
minutes a week, and we meet those guidelines for the state. But if 
I could extend the day another 30 min or an hour, then we could build 
that into every day….” Another principal (Participant 10) explained 
how they were reducing PE time to create more space for electives: 
“Next year, we are actually changing our schedule. Our kids will not 
get 135 min of just health fitness. They will get about 125, and the 
other ten or more if we chose will be through things—because they do 
GoNoodle, they go to motorlabs, they go to music, they go to recess 
for 30 min, and so cutting off time at specials is also providing us an 
opportunity once a week for 2nd–5th grade to participate in an 

TABLE 2 Physical activity approaches used by schools.

WOSa approach Description Examplesb

Physical education Structured classes led by a certified teacher 

to develop students’ physical competence

 • District supported curriculums (SPARKc, CATCHd)

 • Open-source curriculums

 • Lessons guided by TEKSe

Recess Regularly scheduled periods within the 

school day for supervised physical activity 

and play

 • Unstructured play time

 • Students run laps, then have free play time

 • Teacher-organized activities (e.g., soccer club at recess)

 • Structured recess programs (e.g., Playworks)

Classroom-based Opportunities provided in the classroom as a 

break from, or part of instruction time

 • Flexible seating (wobble chairs, stability balls, pedal desks)

 • Brain breaks (movement breaks mostly facilitated by GoNoodle, Music, etc.)

 • Physically active learning (marching while singing phonics songs)

 • Motorlabs (designated spaces with movement station rotations for physically active learning)

After school programs Programs provided afterschool that promote 

physical activity

 • Onsite programs organized by school (e.g., tennis, basketball, running clubs, soccer)

 • Onsite community partnership programs (YMCA, BGCGHf)

 • Offsite community partnerships (e.g., students are bussed to a local church program)

Before school programs Programs provided before school that 

promote physical activity

 • Open gym time or outside activities

 • Morning walking/running clubs

 • Motorlabs made available before the school day

Active transport Promotion of walking, biking, or other forms 

of physically active transport to school

 • Walk to school day

Events One-time events that promote or engage 

students in physical activity

 • Health fairs, Field days, field trips, fun runs

 • Invited guest events (e.g., professional soccer engaging students in activity)

Specials rotations Noncore classes that intentionally engage 

students in physical activity

 • Music class designed to engage students in movement (e.g., dancing or other forms of 

movement)

aWOS stands for whole-of-school.
bExamples come from qualitative interviews with participants.
cSPARK stands for sports, play, and active recreation for kids.
dCATCH stands for coordinated approach to child health.
eTEKS stands for Texas essential knowledge and skills.
fBGCGH stands for boys and girls club of greater Houston.
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elective next year, and so we hope to offer things like yoga and dance 
and theater and chess, robotics…..”

Recess
Recess time was driven by district rather than state policy. Even 

though all schools were from the same district, some participants 
reported recess policy to be  20 min/day whereas others reported 
30 min/day. School leaders set the recess time and schedule. Teachers 
implemented this schedule, although the policy was not always 
enforced as a PE teacher explained (Participant 1): “There’s a district 
policy requiring recess and the amount of minutes…but following up 
on that (recess policy) and not letting teachers opt out.” A principal 
(Participant 12) further explained the challenges of enforcing the 
recess policy among teachers: “I may have a parent call and say, ‘My 
child’s not going to recess because they needed to finish their work.’ 
Well, you know, we have over fifty teachers here in this building, and 
I cannot be in every classroom with them all day.”

Students sometimes lost recess time because of poor behavior, to 
make up work, or for whole-class restroom breaks. For example, a 
classroom teacher (Participant 9) explained how they were encouraged 
to do whole-class restroom breaks during recess rather than class time: 
“Teachers were told that if you need to take your class to the restroom 
that that has to be a part of that 30 min (recess time).” The teacher 
(Participant 9) further explained how it was important to have buy-in 
from the entire staff for recess: “…they (the whole staff) all need to 
have buy-in into why recess is so important, and not be told that ‘you 
have to take the kids out for recess because that’s what’s good for them.’ 
Because even with our kids, if we are telling them to do something, it 
does not mean anything, but showing them why they have to do it, 
that hits them more, so they are more likely to do it.”

Classroom-based approaches
Schools were using different types of classroom-based approaches 

including flexible seating, brain breaks, and physically active learning 
(Table  2). These approaches were largely up to the teachers to 
implement as there were no reported district or school policies. Brain 
breaks are short, PA sessions to provide a break from traditional 
didactic instruction. For example, a teacher may play a brief dance 
video to allow their students to engage in PA between academic 
lessons. Some schools struggled to get a majority of teachers using 
brain breaks as one PE teacher (Participant 4) explained: “They 
(teachers) need to be bought in, but they just—they have not. And 
there’s no consequence or something coming down from the 
administrator that’s saying, ‘When I walk in your classroom, I want to 
see these things.’” At other schools, leadership support improved the 
use of brain breaks as an assistant principal (Participant 3) described: 
“Instead of having them (students) be  off task and get in trouble 
because they are moving—let us put that as part of their day, so there’s 
a reason and purpose for movement, and then they can refocus. When 
we framed it like that, the teachers were like, ‘Okay, we’ll try this.’ And 
the more they tried it, the more they saw, ‘Oh, this really does work.’ 
And now, it’s part of the culture of the building.” Participants described 
numerous resources to aid the use of brain breaks (Table 2), how they 
were incorporated into class transitions, and how they were more 
commonly used among kindergarten-2nd grade teachers compared 
to 3rd–5th grade teachers.

Physically active learning occurs when integrating movement into 
academic lessons (e.g., having students act out the definition of a word 

as part of the learning lesson). The use of physically active learning 
was at the teacher’s discretion, and these lessons required more 
planning compared to brain breaks. One teacher (Participant 6) 
explained how she shifted a lesson and the impact it had on students: 
“…I had to switch gears and thinking, okay, how can I incorporate 
movement, and we have done the same phonics song since the first 
day of school. All I did was add a march to it, and it was reborn. They 
were so excited. ‘Can we please march? Can we please march?’…So, all 
I  did was simply add that march to it, and they are revved up 
ready to go.”

Motorlabs are designated spaces with ready-to-use equipment 
(usually set up in stations) to facilitate physically active learning 
lessons. For example, a station may have a rope latter for students to 
jump through while reading different site words. Motorlabs required 
resources, teacher training, and time to bring students to the lab. One 
principal (Participant 10) explained the progression to incorporate 
academic content into the motorlab: “The first couple of weeks they 
take them in to teach them how to rotate and how to perform the 
activity at that station. Then the teachers start to incorporate sight-
words, letter sounds, spelling patterns, sentence patterns, math facts, 
and so in the room you’ll see things switched around by each station 
that they want the kids to practice.”

The decision to set up a motorlab often went through school 
leaders, and once set up, schools used different approaches for 
promotion. For example, a teacher (Participant 11) explained how 
they scheduled time in the motorlab: “motor lab is an open schedule 
and you can put yourself in 20, 30 min slots. You may come as many 
times as you want during the week as long as somebody is not in that 
slot.” Given that many teachers did not use the lab on their own, some 
schools tried to include the motorlab in the “specials” rotation and 
have a PE teacher oversee it. Including the motorlab as part of the 
“specials” rotation had tradeoffs as a PE teacher (Participant 4) 
explained: “I think it just waters down both programs (motorlabs and 
PE). I do not see the kids academically, so I can guess where they are, 
where they should be, but I’m not focused specifically on a student’s 
need because I’m not their classroom teacher. And then the health 
fitness is watered down because you have one instructor planning for 
760 kids and we do not see them as often.”

Active travel, before school, and after school programs
Participants reported that schools provided active travel events, 

and before and after school programs (Table  2). Some schools 
promoted active travel by having a walk-to-school day where kids 
would walk to school and be  served treats. Participants also 
highlighted how before school programs required staff to organize 
them, as one assistant principal (Participant 15) explained: “In the 
mornings, our dean of students started a walking program for the 
kids. It’s between 7:00 and 7:15 in the morning. It’s only 15 min, but 
I feel like it’s pretty neat.” Some schools did not have before school 
programs or were in the process of initiating them as a principal 
(Participant 13) explained: “In the mornings, we are starting to give 
our kids options. We’re calling it Morning Menu. Right now, our kids 
show up at seven o’clock when we open the building. And so, they go 
to the cafeteria or the gym. And basically, what they do is they eat in 
the cafeteria, and then they go and they sit in the line and wait for their 
teachers to show up at 7:25.” The principal (Participant 13) further 
explained how they are starting the Morning Menu: “So, right now 
we are also working on what that process will look like because you are 
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going to have to have people—the logistics. You have to have people 
supervising the kids. And then, you also have to teach the kids how 
to—you know—evaluate, set their own goals.”

There were also after school programs that school leaders and/or 
staff arranged (Table 2). The after school programs were offered onsite 
and offsite through community partnerships. Some schools did not 
have formal after school programs and relied on teacher volunteers as 
one principal (Participant 10) explained: “We do not have our own 
after school program, so anything we do it’s completely volunteer, 
teachers volunteering.” The principal (Participant 10) went on to say: 
“It would be really cool if we had more soccer, more volleyball, more 
flag-football…because I  know they (students) would do it in a 
heartbeat, they (students) would love to do it. We just do not have the 
funding for it.” Schools also struggled to maintain after school 
programs because of funding challenges as one teacher (Participant 
11) explained: Last year we lost our 21st century grant that gave us an 
after school program. We had soccer. We had tennis. We had running. 
We had all kinds of things last year when we had the grant. But since 
we lost the grant, we do not have a lot of after school as much as 
we did before.”

Quantitative results

A total of 346 people responded to the survey (33.6% response 
rate). The final analytic sample consisted of 247 respondents (59 
people were ineligible, two people completed the survey twice, and 38 
opened the survey but did not complete it). Participants were from 22 
elementary schools (mean respondent/school = 11, range = 1–20) as 
three principals opted their school out of the study, and one principal 
completed the survey but opted their staff out of the study. Of the 
participating schools, 59.0% (N = 13) were Title I meaning ≥40% of 
their students were economically disadvantaged. Characteristics of 
respondents are presented in Table 3.

Table  4 provides school-level implementation trends across 
whole-of-school components, each school’s calculated PA rating, and 
TEA accountability rating (A–F). Schools offered 2–3 days of PE/week, 
and an average of 135 min/week across the district. Six schools used 
an alternating PE schedule meaning students had two days of PE one 

week and three another week. All schools offered daily recess with an 
average of 135 min/week across the district. Classroom-based 
approaches were inconsistently used, with brain breaks/active learning 
more commonly used than motorlabs. On average, schools were 
providing accessible after school programs to their students. Although 
fewer schools reported accessible before school programs (compared 
to after school) and inconsistently promoted active transport. Figure 2 
illustrates there was a moderate, direct association between the 
school-level PA index score and the TEA accountability rating, 
r(22) = 0.53, p = 0.01.

Joint display results

Figure 3 provides a joint display with district-level implementation 
trends and key qualitative findings. Notably, 54.6% of schools were in 
full compliance with the state’s PA policy for PE and 72.7% complied 
with the district’s recess policy. These are consistent with qualitative 
findings suggesting some schools were out of compliance. Additionally, 
qualitative findings indicated there were implementation challenges 
with classroom-based approaches. Even though schools started 
motorlabs, they were not widely used by teachers. The quantitative 
findings indicated 45.4% of schools reported medium/high use of 
brain breaks or physically active learning, and 4.5% of schools 
reported medium/high use of motorlabs.

Qualitative data indicated before school programs were not always 
available at schools. Consistent with qualitative findings, 23.8% of 
schools reported having high accessibility to before school programs. 
All schools reported having medium/high accessibility to after school 
programs and 68.2% of schools reported medium/high levels of 
promoting active transport. These results were inconsistent with 
qualitative findings, which indicated schools struggled to maintain 
after school programs, and there was little discussion about active 
transport promotion.

Discussion

This study used a mixed methods design to examine the 
implementation of PA approaches in elementary schools. Schools 
promoted PA in a manner consistent with a whole-of-school approach, 
although there was wide variation. Schools also leveraged existing 
infrastructure (e.g., partnerships with after school providers) and 
accessible resources (e.g., GoNoodle, CATCH, SPARK) to support 
their efforts. PE and Recess were implemented top-down as their 
scheduling was driven by state and district policies. In contrast, 
classroom-based approaches were primarily implemented bottom-up 
by teachers and school leaders. Additionally, schools drove the use of 
before and after school approaches, and the promotion of active 
transport. Notably, there was a direct association between the school 
PA index score and TEA academic accountability ratings, suggesting 
that top performing academic schools were often providing the most 
PA opportunities throughout the day.

Previous research examining the use of PA approaches among a 
nationally representative sample found that a majority of schools 
offered at least 20 min of daily recess; yet daily PE (or ≥150 min/week), 
before and after-school programs, and classroom activity breaks were 
less commonly implemented (19). School-based PA approaches are 

TABLE 3 Individual-level respondent characteristics.

Variable Total Sample (n =  247)

Gender (%, n)a

  Female 95.4 (186)

  Male 4.6 (9)

Age (m, SD)b 40.1 (11.5)

Years in current job (m, SD) 6.6 (6.8)

Years working in education (m, SD) 13.5 (9.5)

Job type (%, n)

Classroom teacher 68.8 (170)

Physical education teacher 9.7 (24)

Administrator (principal/assistant principal) 2.8 (7)

Support staff 18.6 (46)

a195 participants answered gender question.
b193 participants answered age question.
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TABLE 4 Quantitative results table—school-level implementation.

School (n)
PE mins/

week(mode)
Recess min/
week (mode)

Classroom-based approaches

After-school 
M (SD)

Before school 
M (SD)

Active 
transport M 

(SD)

PA index 
score

TEA gradeBrain breaks /
active lessons 

M (SD)

Motorlab M 
(SD)

School A (13) 100 100 2.5 (0.9) 1.3 (0.5) 3.9 (1.3) 2 (1.6) 3 (0.8) 3 B

School B (13) 135 75 2.7 (0.9) 1.5 (0.5) 3.4 (0.9) 2.2 (1.3) 2.8 (1.1) 3 B

School C (9) 112.5a 150 2.6 (1) 2.8 (1.2) 3.3 (1.5) 1.8 (1.4) 2.6 (0.9) 3 C

School D (12) 100 100 3.1 (1.4) 3.3 (1.2) 3.4 (1.4) 1.8 (1) 2.1 (0.9) 4 C

School E (10) 137.5a 75 3.5 (1.1) 2.3 (1) 3.2 (1.5) 2.4 (1.2) 3.1 (1.2) 4 F

School F (17) 90 150 2.3 (1) 1.7 (0.8) 4.3 (0.9) 2.8 (1.5) 3.2 (0.8) 5 B

School G (9) 112.5a 150 2.4 (0.9) 1.3 (0.8) 4.6 (0.5) 2.1 (1.6) 3.3 (1.2) 5 D

School H (14) 135 75 2.9 (1.2) 2.5 (1.1) 4.8 (0.4) 2.8 (1.6) 3.2 (1.2) 5 D

School I (2) 137.5a 75 2.5 (0.7) 2.5 (0.7) 4 (0) 4 (0) 3.8 (0.4) 6 C

School J (11) 135 150 2.7 (1) 2.1 (1.1) 4.1 (1.2) 1.9 (1.5) 2.4 (1.2) 6 F

School K (6) 137.5a 150 2 (0) 2.2 (0.5) 4.3 (0.8) 3 (1.1) 2.2 (0.7) 6 C

School L (4) 165 150 2.5 (1.3) 1.3 (0.5) 4.3 (1) 3.3 (1.7) 2.8 (1.3) 7 B

School M (13) 125a 150 2.8 (0.9) 2 (0.4) 4.8 (0.4) 3.9 (1.3) 4.5 (0.8) 7 A

School N (11) 125 150 3.4 (1.1) 2.6 (1.1) 3.1 (1.3) 4.8 (0.4) 3.9 (0.9) 7 B

School O (5) 180 150 2.4 (0.6) 1.2 (0.5) 4.4 (0.6) 4.8 (0.5) 2.0 (0.7) 8 D

School P (16) 150 150 3.1 (1) 1.6 (1.2) 4.1 (1.2) 2 (1.2) 3.8 (1.1) 8 A

School Q (11) 135 150 3.2 (1.2) 2.9 (1.3) 4.1 (1.2) 1.8 (0.9) 3.1 (1) 8 D

School R (20) 165 150 3.5 (1.2) 1.8 (1.5) 4.4 (0.5) 1.9 (1.5) 4.1 (1.1) 9 A

School S (13) 135 150 3.3 (1.1) 1.9 (1.1) 4 (1.6) 2.2 (1.7) 4.1 (1) 9 A

School T (1) 165 225 5 2 4 Missing 4.5 10 A

School U (20) 150 150 3.4 (1.1) 1.8 (0.6) 4.4 (1) 4.7 (0.8) 4.8 (0.5) 11 A

School V (17) 150 150 3.6 (0.7) 1.3 (0.6) 4.5 (1) 4.5 (1.2) 4.3 (0.7) 11 A

Mean (SD) 135 (23) 135 (37) 3.0 (0.6) 2.0 (0.6) 4.1 (0.5) 2.9 (1.1) 3.3 (0.8) 6.6 3.4

Range 90–180 75–225 2.0–5 1.2–3.3 3.1–4.8 1.8–4.8 2.0–4.8 3–11 1–5

aSchools used an alternating PE schedule meaning the weekly minutes are averaged over 2 weeks.
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challenging to implement due to competing priorities, limited staff 
capacity, a lack of resources/support, and unsupportive cultures (11, 
20, 21). Subsequently, implementing a whole-of-school approach (or 
CSPAP), where many components are employed together, can 
be especially difficult.

Our study highlights many of the previously reported 
implementation barriers even though this was not a primary objective 
nor a comprehensive list. Our study also illustrates how each whole-
of-school component can present its own challenges and may require 
tailored solutions. For example, common barriers to more top-down 

FIGURE 2

Association between school academic ratings and physical activity index scores.

FIGURE 3

Joint display of whole-of-school implementation.
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approaches like PE include competing priorities and a lack of 
resources (22). Thus, working with school and district leaders to 
restructure schedules and the allocation of resources may be optimal 
in these instances. In contrast, bottom-up approaches like classroom-
based approaches benefit from teacher buy-in, and common 
implementation barriers include a lack of teacher knowledge, self-
efficacy, and/or motivation (23). Thus, providing teacher trainings and 
leadership support may be optimal when promoting classroom-based 
approaches (24).

Our findings illustrate that a supportive culture plays an 
important role in the successful implementation of both PE and 
classroom-based approaches. Creating a supportive culture may 
begin with ensuring school leaders, teachers, and staff understand 
and value the connections between PA, student behavior, and 
learning. Establishing these connections can help align health and 
academic priorities rather than having them compete. In our study, 
six of seven A-rated schools offered the most physical activity 
opportunities throughout the school day. These findings illustrate 
that schools can maintain strong academics while providing multiple 
opportunities. Alternatively, the A-rated schools may also have had 
less academic pressure, and thus were more comfortable providing 
various PA opportunities. More work is necessary to understand this 
connection and whether providing more PA opportunities improves 
school academic ratings.

The longstanding challenge of building an activity-centered 
culture to implement sustainable PA approaches in schools has 
initiated a paradigm shift in how to develop these programs. One 
example is the Creating Active Schools Framework (CAS) (25). The 
CAS used a co-design approach in which researchers work with 
teachers and school leaders, to develop a framework centered on a 
“whole-school” practice and ethos. This ethos drives policy and 
vision for promoting PA in schools. The CAS also highlights the 
need to address different levels of school systems (i.e., district, 
schools, and individuals) through a connected, systems-thinking 
approach rather than focusing on the development and “push” of 
single-element interventions. Our findings align with the paradigm 
shift proposed by the CAS Framework, by highlighting that schools 
are promoting PA through multiple approaches, and increasing one 
approach may come at the expense of another. Further, we found the 
top-down and bottom-up approaches may require engagement with 
different actors within the school system. Thus, leveraging existing 
assets while providing tailored implementation strategies that 
account for the entire school ecosystem may be  most beneficial 
to schools.

Other studies have focused on providing implementation support 
for PA approaches in schools (26–29). For example, Be a Champion! 
(BAC), leverages implementation frameworks and strategies to guide 
CSPAP implementation in schools (20). Despite mixed results, the 
approach uses key strategies such as identifying a champion, 
conducting a needs/resource assessment, building capacity, and 
developing an implementation plan (20, 30). This work highlighted 
the differences between participating schools, and the importance of 
understanding barriers, strengths, resources, and perceived benefits. 
These lessons align with our findings, which indicated that schools 
responded to their unique context with different configurations in the 
number and types of PA opportunities offered. Overall, more work is 
necessary to understand how to best support implementation of 
whole-of-school components.

Limitations

We collected study data prior to the COVID-19 pandemic. 
Schools may have since changed how they support PA given the 
pressure to make up for learning losses during the pandemic. 
Additionally, we used participant recommendations to recruit the 
qualitative sample, which may have led to biased perspectives of PA 
and implementation. The survey data were from a convenience sample 
and schools had a wide range of respondents (1–20), which may 
impact the validity and reliability of results. Specifically, the values 
from schools with fewer respondents may be less reliable and valid 
because they are sensitive to a single or small group of representatives 
within a school. The quantitative survey was also self-report, which 
opens the potential for social desirability/recall bias. We also found 
variation among survey responses within schools (e.g., some 
participants reported 2-whereas others reported 3 days of PE). The 
variation could be an indicator that not all students (or grades) had 
the same amount of recess or PE within a school, or that there were 
recall issues. Further, the measures were developed through the 
qualitative work but lack psychometric testing. Lastly, data are from a 
single school district in Texas, which limits generalizability.

Strengths

The mixed method design allowed for a richer understanding of 
what and how PA approaches were implemented, while examining 
district-level trends. We  leveraged data from multiple sources to 
examine the association between school-level PA support and 
academics. We  worked with district-level partners from project 
inception to completion. Our district partners helped guide project 
goals, develop the interview guide and survey, recruit participants, and 
provide feedback about preliminary findings. Establishing meaningful 
partnerships meant to bridge the research to practice gap is critical for 
advancing PA promotion in schools. Our study further illustrates the 
early stages of partnership building by examining PA approaches used 
in practice, how they are implemented, and how they relate to school-
level academics. Our study also included perspectives from multiple 
positions within schools (administrators, teachers, and staff), which 
helped highlight the various roles school members play when 
implementing PA approaches. Further, our study focused on 
understanding implementation approaches that schools were using in 
practice, and not as part of an intervention study. Thus, our findings 
provide valuable insights about “real world” implementation of PA 
approaches in schools.

Conclusion

Schools are uniquely positioned to support student’s PA, health, 
and learning. Our study showcases how schools promote PA in 
practice, consistent with a whole-of-school approach. Yet many 
schools struggled with high levels of implementation due to common 
challenges. Based on our findings, there is a need to build meaningful 
partnerships with schools to enhance their implementation of ongoing 
PA approaches. Future work should also continue to examine how 
school-based PA opportunities relate to schools’ academic 
performance given academics are a key factor influencing 
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implementation. Our study also highlights how schools can benefit 
from a holistic approach that meets a school’s specific needs, leverages 
their assets, accounts for dynamic environments, and allows school 
partners to drive solutions.
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Introduction: Health literacy (HL) can be  regarded as a key element of non-
pharmaceutical interventions used in emergency responses. The present study 
aimed to determine the associations of combinations of general HL and COVID-
19-related HL with COVID-19 protective behaviors and healthy lifestyle behaviors.

Methods: A questionnaire survey was conducted from December 2020 to 
January 2021 among residents in Japanese metropolitan areas. Valid responses 
were received from 1,443 residents. The levels of HL were categorized into four 
groups: low level in both HLs (reference), high level in general HL only, high level 
in COVID-19-related HL only, and high level in both HLs. The total scores of eight 
COVID-19 protective behaviors were dichotomized into low and high adherence. 
Healthy lifestyle behaviors included healthy and balanced diet, adequate sleep, 
and regular exercise. Poisson regression analyses were conducted to examine the 
associations between the HL groups and high adherence to COVID-19 protective 
behaviors.

Results: High level in COVID-19-related HL only was associated with high 
adherence to COVID-19 protective behaviors [prevalence ratio (PR), 1.25; 95% 
confidence interval (CI), 1.09–1.45], while high level in general HL only was 
associated with healthy and balanced diet (PR, 1.49; 95% CI, 1.04–2.13), adequate 
sleep (PR, 1.46; 95% CI, 1.02–2.10), and regular exercise (PR, 2.00; 95% CI, 1.29–
3.13). High level in both HLs showed the highest prevalence of high adherence to 
COVID-19 protective behaviors and healthy lifestyle behaviors.

Conclusion: These findings indicate that COVID-19-related HL and general HL 
can both be considered to enhance protective behaviors.
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Introduction

Since the beginning of the coronavirus disease 2019 (COVID-19) 
pandemic, governments have implemented both pharmaceutical and 
non-pharmaceutical measures to curb the spread of the virus (1). 
While efforts to develop pharmaceutical interventions for COVID-19 
are under way, non-pharmaceutical interventions still play an 
important role in the control of the pandemic (2–4). Therefore, 
promoting motivation and adherence to non-pharmaceutical 
preventive behavioral recommendations presents an important public 
health challenge. In addition, healthy lifestyle behaviors play an 
important role in maintaining physical and mental health during the 
COVID-19 pandemic, as well as during ordinary times (5, 6).

Health literacy (HL) can be  regarded as a key element of 
non-pharmaceutical interventions used in emergency responses (7, 
8). HL has been defined as people’s knowledge, motivation, and 
competence to access, understand, appraise, and apply health 
information to make judgements and decisions in everyday life 
concerning healthcare, disease prevention, and health promotion to 
maintain or improve their quality of life (9). Therefore, HL is critical 
for informed decision-making and empowers people and communities 
(10). There is accumulating evidence that people with higher levels of 
HL are more likely to adhere to COVID-19 protective behaviors (11–
20). However, these studies focused mainly on general HL. This type 
of HL may be inadequate for assessing responses to the COVID-19 
pandemic because HL is context-dependent and therefore requires 
different forms of cognitive processing (21). It is possible that people 
with generally acceptable HL skills may still face HL challenges in 
certain contexts. To the best of our knowledge, no studies have 
examined the associations between combinations of general HL and 
COVID-19-related HL and COVID-19 protective behaviors. 
Furthermore, it remains unclear whether HL is differently associated 
with COVID-19 protective behaviors and healthy lifestyle behaviors.

Considering the above circumstances, we aimed to determine the 
associations of combinations of general HL and COVID-19-related 
HL with COVID-19 protective behaviors and healthy lifestyle 
behaviors in Japan. Unlike other countries, Japan has relied heavily on 
voluntary behavioral changes and cooperation, because the public 
health measures implemented by the Japanese government to mitigate 
COVID-19 do not have penalties for non-adherence. Therefore, 
we  hypothesized that HL is a key determinant of adherence to 
COVID-19 protective behaviors.

Materials and methods

Study population

Data were obtained from the Japanese Study of Stratification, 
Health, Income, and Neighborhood (J-SHINE), which has been 
described elsewhere (22). The first-wave survey was conducted in four 
municipalities in and around the greater Tokyo metropolitan area 
between October 2010 and February 2011. Among 13,920 residents 
aged 25–50 years who were probabilistically selected from the 
residential registry in each of these four municipalities, survey staff 
members were able to contact 8,408 residents and received valid 
responses from 4,317 residents. The survey participants were 
re-contacted in 2012 and 2017 (the second and third waves) (23). The 

fourth-wave survey was conducted between December 2020 and 
January 2021 (24). Among 1,638 residents who responded, 97.0% 
responded online and 3.0% responded offline. We analyzed 1,443 
participants with no missing values for any variables used in the 
analyses. The Research Ethics Committee of The University of Tokyo, 
Graduate School of Medicine approved the survey procedure of the 
J-SHINE (Approval No. 3073). The J-SHINE Data Management 
Committee approved the secondary use of the data, with personally 
identifiable information deleted to ensure confidentiality.

General HL and COVID-19-related HL

General HL was measured using the Communicative and Critical 
Health Literacy (CCHL) scale for the first-wave questionnaire (25). 
This scale was developed and validated in Japan to assess 
communicative and critical HL (26). Communicative HL refers to the 
capacity to collect necessary and appropriate information to support 
one’s actions and communicate the information to others, while 
critical HL refers to one’s capacity to critically evaluate the quality of 
available information and select appropriate information for use in 
decision-making (26). Participants were asked whether they could do 
the following: collect health-related information from various sources; 
extract the information they want; understand and communicate the 
obtained information; consider the credibility of the information; and 
make decisions based on the information, in the context of health 
issues. Each item was rated on a five-point Likert scale, ranging from 
1 (strongly disagree) to 5 (strongly agree). The scores of these five 
responses were summed and divided by the number of items to 
determine a total score (theoretical range: 1–5), with higher scores 
indicating greater HL (25). The Cronbach’s alpha value of the scale was 
0.83, and this was not improved by the deletion of any specific item.

COVID-19-related HL was measured based on the questionnaire 
in the “Survey tool and guidance” edited by the World Health 
Organization Regional Office for Europe included in the fourth-wave 
survey (27). Participants were asked how easy or difficult they found 
it to: find the information they need related to COVID-19; understand 
information about what to do if they think they have COVID-19; 
judge if the information about COVID-19 in the media is reliable; 
understand restrictions and recommendations of authorities regarding 
COVID-19; follow the recommendations on how to protect 
themselves from COVID-19; understand recommendations about 
when to stay at home from work/school, and when not to; and 
understand recommendations about when to engage in social 
activities, and when not to. Each item was rated on a five-point Likert 
scale, ranging from 1 (very difficult) to 5 (very easy). The scores of 
these seven responses were summed and divided by the number of 
items to determine a total score (theoretical range: 1–5), with higher 
scores indicating greater HL. The Cronbach’s alpha value of the scale 
was 0.85, and this was not improved by the deletion of any specific 
item. According to the process-knowledge model of HL (21), HL can 
be  synergistically acquired through processing capacity and 
knowledge. Furthermore, knowledge can offset limitations in 
processing capacity. We  can argue that the general HL measure 
we relied on (CCHL) measures the perceived capacity for processing 
health information rather than knowledge. In contrast, the context-
specific HL measure we adopted (COVID-19-related HL) measures 
domain-specific knowledge and the capacity to process the optimal 
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responses for controlling COVID-19 infection. Adopting this theory 
frame, we could then hypothesize that high scores in COVID-19-
related HL (specific knowledge-based HL) would result in a marked 
likelihood of adoption of COVID-19 protective behavior, regardless 
of the level of general HL (processing capacity-based HL). In contrast, 
high general HL is likely to be associated with non-specific healthy 
lifestyle behaviors.

HL was categorized into four groups, after dichotomizing each HL 
by the median score (25): low level in both HLs (low general HL and 
low COVID-19-related HL; reference), high level in general HL only 
(high general HL and low COVID-19-related HL), high level in 
COVID-19-related HL only (low general HL and high COVID-19-
related HL), and high level in both HLs (high general HL and high 
COVID-19-related HL).

COVID-19 protective behaviors

Participants were asked whether they had performed the 
COVID-19 protective behaviors during the past 1 month, based on the 
protective measures against COVID-19 recommended by the World 
Health Organization: wearing a mask outside their home; staying at 
home as much as possible; avoiding gatherings; avoiding the use of 
public transportation; regularly and thoroughly cleaning their hands 
with an alcohol-based hand rub or washing them with soap and water; 
covering their mouth and nose with their bent elbow or tissue when 
they cough or sneeze; disinfecting surfaces frequently, especially those 
that are regularly touched; and maintaining at least a 2 m distance 
between themselves and others when outdoors. Each item was rated 
on a five-point Likert scale as never (1), almost never (2), sometimes 
(3), almost always (4), or always (5). The scores of these eight 
responses were summed and divided by the number of items to 
determine a total score (theoretical range: 1–5), with higher scores 
indicating adherence to more protective behaviors. The Cronbach’s 
alpha value of the scale was 0.77, and this was not improved by the 
deletion of any specific item. High adherence to total protective 
behaviors was defined as a total score greater than the median 
score of 4.

Healthy lifestyle behaviors

Three types of health-related behaviors were measured: healthy 
and balanced diet, adequate sleep, and regular exercise (5). Each item 
was rated on a five-point Likert scale as never, almost never, 
sometimes, almost always, or always. Responses to each item were 
dichotomized as low adherence (never, almost never, sometimes, 
almost always) and high adherence (always) to healthy 
lifestyle behaviors.

Covariates

As covariates, we chose age, sex, education level (high school or 
lower, college, university or higher), annual household income (≤4.99, 
5.00–9.99, ≥10.00 million Japanese yen, unknown/refusal), work 
status (working, not working), self-rated health, and psychological 
distress. Self-rated health was measured using the question “How 

would you describe your health during the past 1 month?” Responses 
were dichotomized as good health (excellent, very good, good) and 
poor health (fair, poor) for the purposes of analysis. Psychological 
distress was measured using the K6 scale, which comprises six items 
assessing depressive moods and anxiety during the past 1 month on a 
five-point Likert scale ranging from 0 (none of the time) to 4 (all the 
time) (28, 29). A cut-off score of 5 was used to identify psychological 
distress (29, 30).

Statistical analysis

The characteristics of the participants were compared between the 
HL groups using the chi-square test. Poisson regression analyses with 
robust variance estimators were conducted to examine the associations 
between the HL groups and high adherence to COVID-19 protective 
behaviors. Prevalence ratios (PRs) and 95% confidence intervals (CIs) 
were calculated after adjustment for covariates. Low level in both HLs 
was set as the reference category. Similar analyses were conducted for 
healthy lifestyle behaviors.

All analyses were conducted with Stata 16.0 (StataCorp LP, 
College Station, TX, United  States). For all analyses, a two-tailed 
p-value <0.05 was considered statistically significant.

Results

Table  1 shows the characteristics of the participants. The 
prevalences of the HL groups were 35.8% for low level in both HLs, 
15.1% for high level in general HL only, 26.1% for high level in 
COVID-19-related HL only, and 23.0% for high level in both HLs. 
Participants with high level in both HLs were more likely to be men, 
be highly educated, and have higher income, and less likely to have 
psychological distress.

Table 2 presents the associations between combinations of general 
HL and COVID-19-related HL and high adherence to COVID-19 
protective behaviors. High level in COVID-19-related HL only, but 
not high level in general HL only, was associated with high adherence 
to COVID-19 protective behaviors; the multivariate-adjusted PRs 
were 1.25 (95% CI, 1.09–1.45) and 1.11 (95% CI, 0.93–1.34), 
respectively. High level in both HLs was associated with high 
adherence to COVID-19 protective behaviors; the multivariate-
adjusted PR was 1.29 (95% CI, 1.11–1.50). Female sex, low income, 
and non-working status were associated with high adherence to 
COVID-19 protective behaviors, while age, education, self-rated 
health, and psychological distress were not associated with adherence 
to COVID-19 protective behaviors.

Table 3 presents the associations between combinations of general 
HL and COVID-19-related HL and healthy lifestyle behaviors. High 
level in general HL only, but not high level in COVID-19-related HL 
only, was associated with healthy and balanced diet; the multivariate-
adjusted PRs were 1.49 (95% CI, 1.04–2.13) and 1.33 (95% CI, 0.97–
1.81), respectively. High level in both HLs was associated with healthy 
and balanced diet; the multivariate-adjusted PR was 2.09 (95% CI, 
1.57–2.79). High level in general HL only, but not high level in 
COVID-19-related HL only, was associated with adequate sleep; the 
multivariate-adjusted PRs were 1.46 (95% CI, 1.02–2.10) and 1.29 
(95% CI, 0.94–1.76), respectively. High level in both HLs was 
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associated with adequate sleep; the multivariate-adjusted PR was 1.83 
(95% CI, 1.36–2.47). High level in general HL only, high level in 
COVID-19-related HL only, and high level in both HLs were 
associated with regular exercise; the multivariate-adjusted PRs were 
2.00 (95% CI, 1.29–3.13), 1.57 (95% CI, 1.04–2.37), and 1.82 (95% CI, 
1.21–2.75), respectively. Psychological distress was associated with low 
adherence to all three healthy lifestyle behaviors.

Discussion

The present study examined the associations of combinations of 
general HL and COVID-19-related HL with COVID-19 protective 
behaviors and healthy lifestyle behaviors in Japan. High level in 
COVID-19-related HL only was associated with high adherence to 
COVID-19 protective behaviors, while high level in general HL only 
was associated with healthy and balanced diet, adequate sleep, and 
regular exercise.

High level in COVID-19-related HL only and high level in both 
HLs were associated with high adherence to COVID-19 protective 
behaviors. The situation during a newly emerging pandemic is 
typically characterized by urgency of actions, but is challenged by 
uncertain scientific knowledge and a high degree of complexity at all 
levels of action (31). Although the understanding of COVID-19 and 
its control are improving, there remains scientific uncertainty 
regarding many characteristics of the COVID-19 pandemic. 
Furthermore, COVID-19 is the first pandemic in history in which 
technology and social media are being used on a massive scale to keep 
people safe, informed, productive and connected (32). The technology 
we rely on to stay connected and informed is enabling and amplifying 

an infodemic—an overabundance of information—that continues to 
undermine the global response and jeopardizes measures to control 
the pandemic (32, 33). Therefore, it is a major challenge for individuals 
to integrate this sea of information into their personal behavioral 
actions (34). One review concluded that research should attempt to 
develop HL instruments that measure COVID-19-related HL (35). 
However, there are only a few COVID-19-related HL instruments (36, 
37). One web-based study in Japan showing the association between 
high general HL measured by the Japanese version of the 47-item 
European health literacy survey questionnaire (HLS-EU-Q47) (38, 39) 
and COVID-19 protective behaviors stated that the assessment of HL 
may be inadequate to assess responses to pandemics caused by new 
viruses or infodemics because it may reflect the ability to cope with 
common diseases (16). One study found that domain-general and 
domain-specific abilities can influence the processing of information 
and subsequent adoption of behaviors distinctively (21). The present 
study showed that high level in COVID-19-related HL only, but not 
high level in general HL only, was associated with high adherence to 
COVID-19 protective behaviors. These findings indicate that general 
HL is insufficient for adherence to COVID-19 protective behaviors, 
whereas COVID-19-related HL is helpful in promoting adherence to 
COVID-19 protective behaviors even among individuals with low 
levels of general HL. Given this advantage of knowledge-based HL, it 
is speculated that optimal design of health messages is very important 
for supporting recipients’ comprehension of health information 
sufficiently to result in positive behavioral responses (40). Indeed, 
since the early phase of the COVID-19 pandemic, the Japanese 
government has used the following campaign slogan: “avoid the three 
Cs,” namely closed spaces with poor ventilation, crowded places with 
many people nearby, and close-contact settings such as close-range 

TABLE 1 Characteristics of participants: the Japanese Study of Stratification, Health, Income, and Neighborhood (J-SHINE).

General HL and COVID-19-related HL

p-valuea
Low level in both HL 

(n =  517)

High level in  
general HL only 

(n =  217)

High level in 
COVID-19-related 
HL only (n =  377)

High level in both 
HL (n =  332)

Age, n (%) 0.043

  35–44 years 170 (32.9) 62 (28.6) 134 (35.5) 86 (25.9)

  45–54 years 225 (43.5) 97 (44.7) 173 (45.9) 159 (47.9)

  55–61 years 122 (23.6) 58 (26.7) 70 (18.6) 87 (26.2)

Women, n (%) 305 (59.0) 124 (57.1) 201 (53.3) 163 (49.1) 0.032

Educational attainment, n (%) 0.007

  High school or lower 114 (22.1) 45 (20.7) 67 (17.8) 49 (14.8)

  College 191 (36.9) 70 (32.3) 136 (36.1) 101 (30.4)

  University or higher 212 (41.0) 102 (47.0) 174 (46.1) 182 (54.8)

Annual household income, n (%) <0.001

  ≤4.99 million Japanese yen 179 (34.6) 67 (30.9) 124 (32.9) 71 (21.4)

  5.00–9.99 million Japanese yen 184 (35.6) 78 (35.9) 156 (41.4) 134 (40.4)

  ≥10.00 million Japanese yen 79 (15.3) 43 (19.8) 62 (16.4) 99 (29.8)

  Unknown/refusal 75 (14.5) 29 (13.4) 35 (9.3) 28 (8.4)

Working, n (%) 451 (87.2) 196 (90.3) 335 (88.9) 296 (89.2) 0.63

Poor self-rated health, n (%) 51 (9.9) 23 (10.6) 39 (10.3) 30 (9.0) 0.92

Psychological distress, n (%) 266 (51.5) 97 (44.7) 140 (37.1) 120 (36.1) <0.001

HL, health literacy. 
aObtained using the chi-square test.
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conversation. These clear messages regarding prevention of 
COVID-19 may partly explain the association between high level in 
COVID-19-related HL only and high adherence to COVID-19 
protective behaviors.

High level in general HL only and high level in both HLs were 
associated with healthy lifestyle behaviors. Our finding is consistent 
with the finding of one study showing that high HL measured by the 
CCHL scale was associated with healthy lifestyles such as regular 
eating patterns and weekly exercise (25). It has been repeatedly 
reported that people with high HL are able to adequately understand 
and utilize health information in a way that protects and improves 
their health (41). High HL improves the health choices of individuals 
and their opportunities for certain health-related behaviors (42). The 
CCHL scale used in the present study explicitly attempts to assess 
critical HL in terms of information appraisal and ask respondents the 

extent to which they consider the reliability, validity, credibility and 
applicability of health information (25, 43). The present study also 
showed that high level in both HLs had the highest prevalences of high 
adherence to healthy lifestyle behaviors. Healthy lifestyle behaviors 
have been recommended since the start of the COVID-19 pandemic, 
because these behaviors affect the ability of the body to prevent, fight, 
and recover from infections and the stay-home request forces people 
to change their lifestyles (5). HL, as a social vaccine, acts as a means 
to understand and apply culturally appropriate and socially sensitive 
information about required protective behaviors to support the 
COVID-19 strategies of governments and health authorities (7). The 
combination of general HL and COVID-19-related HL can efficiently 
promote adherence to healthy lifestyle behaviors.

During the COVID-19 pandemic, concerns have repeatedly been 
raised about potential long-term damage to mental health (44). The 

TABLE 2 Associations between combinations of general HL and COVID-19-related HL and high adherence to COVID-19 protective behaviors.

High 
adherence /
participants

(%)
Crude Multivariate-adjusteda

PR (95% CI) PR (95% CI)

Total 646/1443 (44.8)

General HL and COVID-19-related HL

  Low level in both HLs 207/517 (40.0) 1.00 1.00

  High level in general HL only 94/217 (43.3) 1.08 (0.90–1.30) 1.11 (0.93–1.34)

  High level in COVID-19-

related HL only
186/377 (49.3) 1.23 (1.06–1.43) 1.25 (1.09–1.45)

  High level in both HLs 159/332 (47.9) 1.20 (1.03–1.40) 1.29 (1.11–1.50)

Age

  35–44 years 210/452 (46.5) 1.00 1.00

  45–54 years 298/654 (45.6) 0.98 (0.86–1.12) 0.99 (0.87–1.12)

  55–61 years 138/337 (41.0) 0.88 (0.75–1.04) 0.90 (0.77–1.06)

Sex

  Men 220/650 (33.9) 1.00 1.00

  Women 426/793 (53.7) 1.59 (1.40–1.80) 1.50 (1.31–1.71)

Educational attainment

  High school or lower 119/275 (43.3) 1.00 1.00

  College 264/498 (53.0) 1.23 (1.05–1.44) 1.15 (0.98–1.34)

  University or higher 263/670 (39.3) 0.91 (0.77–1.07) 0.96 (0.81–1.13)

Annual household income

  ≤4.99 million Japanese yen 209/441 (47.4) 1.00 1.00

  5.00–9.99 million Japanese yen 252/552 (45.7) 0.96 (0.84–1.10) 0.99 (0.87–1.13)

  ≥10.00 million Japanese yen 106/283 (37.5) 0.79 (0.66–0.95) 0.80 (0.67–0.96)

  Unknown/refusal 79/167 (47.3) 1.00 (0.83–1.20) 0.95 (0.79–1.14)

Work status

  Working 550/1278 (43.0) 1.00 1.00

  Not working 96/165 (58.2) 1.35 (1.17–1.56) 1.18 (1.02–1.36)

Self-rated health

  Good 578/1300 (44.5) 1.00 1.00

  Poor 68/143 (47.6) 1.07 (0.89–1.28) 1.06 (0.89–1.27)

Psychological distress

  No 372/820 (45.4) 1.00 1.00

  Yes 274/623 (44.0) 0.97 (0.86–1.09) 0.97 (0.86–1.10)

HL, health literacy; PR, prevalence ratio; 95% CI, 95% confidence interval. 
aAdjusted for all other variables in the table.
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present study showed associations between higher levels of HL and 
high adherence to COVID-19 protective behaviors as well as healthy 
lifestyle behaviors, even after adjustment for psychological distress. 
These findings indicate that the association between HL and adherence 
to protective behaviors cannot be explained by mental health alone. 
The present study further showed that psychological distress was 
associated with low adherence to healthy lifestyle behaviors, but not 
with adherence to COVID-19 protective behaviors. Different 
approaches are needed to promote adherence to COVID-19 protective 
behaviors and healthy lifestyle behaviors.

Participants with high level in both HLs were more likely to 
be men, be highly educated, and have higher income, and less likely 

to have psychological distress. Higher educational attainment is a 
strong precursor to higher general HL (45), which further leads to 
higher income status, especially in Japan, where education is a major 
factor affecting social stratification among men as bread winners, 
while women are less likely to undertake higher education (university 
bachelor’s degree or higher) (46). A higher level of general HL is 
reportedly associated with lower perceived risk of infection, higher 
compliance with appropriate protective behaviors, and lower risk of 
anxiety during the pandemic, even after adjusting for COVID19-
specific knowledge (14).

The present findings have implications for promoting protective 
behaviors against COVID-19. Although vaccination delivery and roll-out 

TABLE 3 Associations between the combination of general HL and COVID-19-related HL and healthy lifestyle behaviors.

Healthy and balanced diet Adequate sleep Regular exercise

% PR (95% CI) % PR (95% CI) % PR (95% CI)

Total 18.3 17.1 11.5

General HL and COVID-19-related HL

  Low level in both HLs 12.6 1.00 12.4 1.00 7.2 1.00

  High level in general HL only 18.9 1.49 (1.04–2.13) 18.0 1.46 (1.02–2.10) 14.8 2.00 (1.29–3.13)

  High level in COVID-19-related 

HL only
17.5 1.33 (0.97–1.81) 17.2 1.29 (0.94–1.76) 12.5 1.57 (1.04–2.37)

  High level in both HLs 27.7 2.09 (1.57–2.79) 23.5 1.83 (1.36–2.47) 15.1 1.82 (1.21–2.75)

Age

  35–44 years 17.3 1.00 18.6 11.7

  45–54 years 18.7 1.07 (0.83–1.39) 17.4 0.94 (0.73–1.22) 11.3 0.90 (0.64–1.27)

  55–61 years 19.0 1.08 (0.80–1.46) 14.2 0.76 (0.55–1.05) 11.6 0.90 (0.61–1.33)

Sex

  Men 15.9 1.00 14.6 11.9

  Women 20.3 1.30 (1.02–1.65) 19.0 1.31 (1.02–1.68) 11.2 0.89 (0.66–1.21)

Educational attainment

  High school or lower 12.4 1.00 12.4 8.0

  College 21.1 1.58 (1.11–2.26) 19.1 1.43 (1.00–2.05) 12.9 1.57 (0.99–2.51)

  University or higher 18.7 1.42 (1.00–2.03) 17.5 1.33 (0.93–1.90) 11.9 1.29 (0.82–2.04)

Annual household income

  ≤4.99 million Japanese yen 19.1 19.1 10.4

  5.00–9.99 million Japanese yen 17.6 0.86 (0.66–1.11) 16.1 0.78 (0.60–1.02) 11.2 0.96 (0.67–1.38)

  ≥10.00 million Japanese yen 22.3 0.97 (0.72–1.30) 19.1 0.84 (0.62–1.16) 15.9 1.32 (0.89–1.97)

  Unknown/refusal 12.0 0.61 (0.39–0.97) 11.4 0.61 (0.39–0.97) 7.8 0.74 (0.42–1.32)

Work status

  Working 18.0 17.0 11.2

  Not working 20.6 1.14 (0.83–1.57) 17.6 1.02 (0.72–1.45) 13.9 1.44 (0.95–2.17)

Self-rated health

  Good 18.8 17.9 11.8

  Poor 14.0 0.84 (0.54–1.28) 9.8 0.66 (0.39–1.09) 9.1 0.96 (0.55–1.67)

Psychological distress

  No 21.2 21.0 14.6

  Yes 14.5 0.75 (0.59–0.94) 11.9 0.61 (0.48–0.79) 7.4 0.55 (0.39–0.77)

HL, health literacy; PR, prevalence ratio; 95% CI, 95% confidence interval.
Adjusted for all other variables in the table.
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have been in progress since 2021 in Japan, it is still possible to contract 
COVID-19 and spread it to others after being vaccinated. Therefore, 
people should continue to adhere to COVID-19 protective behaviors to 
keep themselves and others healthy. The observed associations of HL 
with COVID-19 protective behaviors and healthy lifestyle behaviors 
highlight the importance of HL for pandemic prevention and health 
maintenance. Because HL can be  improved by education, it may 
be important to implement educational interventions during ordinary 
times, thus facilitating people to develop transferable skills in accessing, 
understanding, analyzing, and applying health information (47). 
However, it remains unclear how COVID-19-related HL can 
be improved. Therefore, governments and health authorities need to 
provide information on COVID-19 based on the level of COVID-19-
related HL and also enhance general HL during ordinary times.

The present study has several limitations. First, the response rate 
was low. The participants of the J-SHINE survey in the first wave were 
comparable with the vital statistics of the target population in terms 
of age, sex, and educational attainment (22). However, the participants 
of the J-SHINE survey in the fourth wave were more likely to be older, 
be women, and highly educated than those who participated in the 
first wave but not in the fourth wave. Second, general HL was 
measured about 10 years before the COVID-19 pandemic. HL can 
change over time (48, 49), and one study showed that general HL 
declined significantly from immediately before the COVID-19 
pandemic to 1 year later (47). However, the present study showed that 
high general HL was associated with healthy lifestyle behaviors, which 
is consistent with previous findings in Japan (25). Third, the reliability 
and validity of the questionnaire for COVID-19-related HL have not 
been verified. However, this questionnaire was adapted from validated 
questions (39). Fourth, the COVID-19 protective behaviors were self-
reported, which is a source of uncertainty because participants may 
be influenced by social desirability bias.

In conclusion, the present study found that high level in COVID-
19-related HL only was associated with high adherence to COVID-19 
protective behaviors, while high level in general HL only was 
associated with healthy lifestyle behaviors. High level in both HLs 
showed the highest prevalence of high adherence to COVID-19 
protective behaviors and healthy lifestyle behaviors. These findings 
indicate that consideration of both general HL and COVID-19-related 
HL could be  useful for public health interventions to promote 
COVID-19 protective behaviors and maintain healthy lifestyle 
behaviors, with consequent preparation for possible future pandemics 
and public health crises.

Data availability statement

The datasets presented in this article are not readily available 
because of ethical consideration under written consent with the 
survey respondents. Requests to access the datasets should be directed 
to the last author.

Ethics statement

The Research Ethics Committee of The University of Tokyo, 
Graduate School of Medicine approved the survey procedure of 
the J-SHINE (Approval No. 3073). The J-SHINE Data 

Management Committee approved the secondary use of the data, 
with personally identifiable information deleted to ensure 
confidentiality. The studies were conducted in accordance with 
the local legislation and institutional requirements. The 
participants provided their written informed consent to 
participate in this study.

Author contributions

KM conceived the study, performed the statistical analysis, and 
drafted the manuscript as the principal author. SK and HH provided 
advice regarding critically important intellectual content and helped 
to draft the manuscript. All authors contributed to the article and 
approved the submitted version.

Funding

The J-SHINE survey was supported by a Grant-in-Aid for 
Scientific Research on Innovative Areas (grant number, 21119002) 
and a Grant-in-Aid for Scientific Research (A) (grant number, 
18H04070) from the Ministry of Education, Culture, Sports, Science 
and Technology, Japan, and by a research grant from the Ministry 
of Health, Labour and Welfare, Japan (grant number, H27-Lifestyle-
ippan-002). This work was supported by a Grant-in-Aid for Early-
Career Scientists (grant number, 18K17397) and a Grant-in-Aid for 
Scientific Research (C) (grant number, 21K10490) from the 
Ministry of Education, Culture, Sports, Science and Technology, 
Japan. The funding sources played no role in study design, the 
collection, analysis and interpretation of data, the writing of the 
articles, or the decision to submit it for publication.

Acknowledgments

The authors thank the J-SHINE Data Management Committee for 
approving secondary use of the data. The authors also thank the 
reviewers for their valuable and insightful comments, which have 
improved the manuscript substantially.

Conflict of interest

KM is an employee of the Ministry of Education, Culture, Sports, 
Science and Technology, Japan.

The remaining authors declare that the research was conducted in 
the absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

117

https://doi.org/10.3389/fpubh.2023.1208815
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Murakami et al. 10.3389/fpubh.2023.1208815

Frontiers in Public Health 08 frontiersin.org

References
 1. Hale T, Angrist N, Goldszmidt R, Kira B, Petherick A, Phillips T, et al. A global 

panel database of pandemic policies (Oxford COVID-19 government response tracker). 
Nat Hum Behav. (2021) 5:529–38. doi: 10.1038/s41562-021-01079-8

 2. Bavel JJV, Baicker K, Boggio PS, Capraro V, Cichocka A, Cikara M, et al. Using 
social and behavioural science to support COVID-19 pandemic response. Nat Hum 
Behav. (2020) 4:460–71. doi: 10.1038/s41562-020-0884-z

 3. Jalloh MF, Nur AA, Nur SA, Winters M, Bedson J, Pedi D, et al. Behaviour adoption 
approaches during public health emergencies: implications for the COVID-19 pandemic 
and beyond. BMJ Glob Health. (2021) 6:e004450. doi: 10.1136/bmjgh-2020-004450

 4. Yeoh EK, Chong KC, Chiew CJ, Lee VJ, Ng CW, Hashimoto H, et al. Assessing the 
impact of non-pharmaceutical interventions on the transmissibility and severity of 
COVID-19 during the first five months in the Western Pacific Region. One Health. 
(2021) 12:100213. doi: 10.1016/j.onehlt.2021.100213

 5. World Health Organization. Advice for the public: coronavirus disease 
(COVID-19). (2020). Available at: https://www.who.int/emergencies/diseases/novel-
coronavirus-2019/advice-for-public. (Accessed April 19, 2023).

 6. GBD 2017 Risk Factor Collaborators. Global, regional, and national comparative 
risk assessment of 84 behavioural, environmental and occupational, and metabolic risks 
or clusters of risks for 195 countries and territories, 1990–2017: a systematic analysis for 
the Global Burden of Disease Study 2017. Lancet. (2018) 392:1923–94. doi: 10.1016/
S0140-6736(18)32225-6

 7. Okan O, Messer M, Levin-Zamir D, Paakkari L, Sørensen K. Health literacy as a 
social vaccine in the COVID-19 pandemic. Health Promot Int. (2023) 38:daab197. doi: 
10.1093/heapro/daab197

 8. Paakkari L, Okan O. COVID-19: health literacy is an underestimated problem. 
Lancet Public Health. (2020) 5:e249–50. doi: 10.1016/S2468-2667(20)30086-4

 9. Sørensen K, Van den Broucke S, Fullam J, Doyle G, Pelikan J, Slonska Z, et al. 
Health literacy and public health: a systematic review and integration of definitions and 
models. BMC Public Health. (2012) 12:80. doi: 10.1186/1471-2458-12-80

 10. Nutbeam D, Muscat DM. Health promotion glossary 2021. Health Promot Int. 
(2021) 36:1578–98. doi: 10.1093/heapro/daaa157

 11. An L, Bacon E, Hawley S, Yang P, Russell D, Huffman S, et al. Relationship between 
coronavirus-related eHealth literacy and COVID-19 knowledge, attitudes, and practices 
among US adults: web-based survey study. J Med Internet Res. (2021) 23:e25042. doi: 
10.2196/25042

 12. Fukuda Y, Ando S, Fukuda K. Knowledge and preventive actions toward 
COVID-19, vaccination intent, and health literacy among educators in Japan: an online 
survey. PLoS One. (2021) 16:e0257552. doi: 10.1371/journal.pone.0257552

 13. Guo Z, Zhao SZ, Guo N, Wu Y, Weng X, Wong JY, et al. Socioeconomic disparities 
in eHealth literacy and preventive behaviors during the COVID-19 pandemic in Hong 
Kong: cross-sectional study. J Med Internet Res. (2021) 23:e24577. doi: 10.2196/24577

 14. Hermans L, Van den Broucke S, Gisle L, Demarest S, Charafeddine R. Mental health, 
compliance with measures and health prospects during the COVID-19 epidemic: the role 
of health literacy. BMC Public Health. (2021) 21:1365. doi: 10.1186/s12889-021-11437-w

 15. McCaffery KJ, Dodd RH, Cvejic E, Ayrek J, Batcup C, Isautier JM, et al. Health 
literacy and disparities in COVID-19-related knowledge, attitudes, beliefs and 
behaviours in Australia. Public Health Res Pract. (2020) 30:30342012. doi: 10.17061/
phrp30342012

 16. Nakayama K, Yonekura Y, Danya H, Hagiwara K. COVID-19 preventive behaviors 
and health literacy, information evaluation, and decision-making skills in Japanese 
adults: cross-sectional survey study. JMIR Form Res. (2022) 6:e34966. doi: 10.2196/34966

 17. Patil U, Kostareva U, Hadley M, Manganello JA, Okan O, Dadaczynski K, et al. 
Health literacy, digital health literacy, and COVID-19 pandemic attitudes and behaviors 
in U.S. college students: implications for interventions. Int J Environ Res Public Health. 
(2021) 18:3301. doi: 10.3390/ijerph18063301

 18. Rodon C, Chin J, Chevalier A. Assessing COVID-19 health literacy (CoHL) and 
its relationships with sociodemographic features, locus of control and compliance with 
social distancing rules during the first lockdown in France. Health Educ Res. (2022) 
37:143–54. doi: 10.1093/her/cyac009

 19. Sánchez-Arenas R, Doubova SV, González-Pérez MA, Pérez-Cuevas R. Factors 
associated with COVID-19 preventive health behaviors among the general public in 
Mexico city and the state of Mexico. PLoS One. (2021) 16:e0254435. doi: 10.1371/
journal.pone.0254435

 20. Wong JYH, Wai AKC, Zhao S, Yip F, Lee JJ, Wong CKH, et al. Association of 
individual health literacy with preventive behaviours and family well-being during 
COVID-19 pandemic: mediating role of family information sharing. Int J Environ Res 
Public Health. (2020) 17:8838. doi: 10.3390/ijerph17238838

 21. Chin J, Morrow DG, Stine-Morrow EA, Conner-Garcia T, Graumlich JF, Murray 
MD. The process-knowledge model of health literacy: evidence from a componential 
analysis of two commonly used measures. J Health Commun. (2011) 16:222–41. doi: 
10.1080/10810730.2011.604702

 22. Takada M, Kondo N, Hashimoto HJ-SHINE Data Management Committee. 
Japanese study on stratification, health, income, and neighborhood: study protocol and 
profiles of participants. J Epidemiol. (2014) 24:334–44. doi: 10.2188/jea.JE20130084

 23. Takagi D, Yokouchi N, Hashimoto H. Smoking behavior prevalence in one’s 
personal social network and peer’s popularity: a population-based study of middle-aged 
adults in Japan. Soc Sci Med. (2020) 260:113207. doi: 10.1016/j.socscimed.2020.113207

 24. Fujii K, Hashimoto H. Socio-psychological factors associated with anticipated 
stigma toward COVID-19: a cross-sectional study in Japan. BMC Public Health. (2023) 
23:1245. doi: 10.1186/s12889-023-16159-9

 25. Ishikawa H, Nomura K, Sato M, Yano E. Developing a measure of communicative 
and critical health literacy: a pilot study of Japanese office workers. Health Promot Int. 
(2008) 23:269–74. doi: 10.1093/heapro/dan017

 26. Nutbeam D. Health literacy as a public health goal: a challenge for contemporary 
health education and communication strategies into the 21st century. Health Promot Int. 
(2000) 15:259–67. doi: 10.1093/heapro/15.3.259

 27. World Health Organization. Regional Office for Europe. Survey tool and guidance: 
rapid, simple, flexible behavioural insights on COVID-19. (2020). Available at: https://
apps.who.int/iris/handle/10665/333549 (Accessed August 5, 2023).

 28. Kessler RC, Andrews G, Colpe LJ, Hiripi E, Mroczek DK, Normand SL, et al. 
Short screening scales to monitor population prevalences and trends in non-specific 
psychological distress. Psychol Med. (2002) 32:959–76. doi: 10.1017/
S0033291702006074

 29. Furukawa TA, Kawakami N, Saitoh M, Ono Y, Nakane Y, Nakamura Y, et al. The 
performance of the Japanese version of the K6 and K10 in the world mental health 
survey Japan. Int J Methods Psychiatr Res. (2008) 17:152–8. doi: 10.1002/mpr.257

 30. Sakurai K, Nishi A, Kondo K, Yanagida K, Kawakami N. Screening performance 
of K6/K10 and other screening instruments for mood and anxiety disorders in Japan. 
Psychiatry Clin Neurosci. (2011) 65:434–41. doi: 10.1111/j.1440-1819.2011.02236.x

 31. Abel T, McQueen D. Critical health literacy in pandemics: the special case of 
COVID-19. Health Promot Int. (2021) 36:1473–81. doi: 10.1093/heapro/daaa141

 32. World Health Organization. WHO public health research agenda for managing 
infodemics. Geneva: World Health Organization (2021).

 33. Zarocostas J. How to fight an infodemic. Lancet. (2020) 395:676. doi: 10.1016/
S0140-6736(20)30461-X

 34. Abel T, McQueen D. Critical health literacy and the COVID-19 crisis. Health 
Promot Int. (2020) 35:1612–3. doi: 10.1093/heapro/daaa040

 35. Matterne U, Egger N, Tempes J, Tischer C, Lander J, Dierks ML, et al. Health 
literacy in the general population in the context of epidemic or pandemic coronavirus 
outbreak situations: rapid scoping review. Patient Educ Couns. (2021) 104:223–34. doi: 
10.1016/j.pec.2020.10.012

 36. Falcón M, Rodríguez-Blázquez C, Fernández-Gutiérrez M, Romay-Barja M, Bas-
Sarmiento P, Forjaz MJ. Measuring COVID-19 health literacy: validation of the 
COVID-19 HL questionnaire in Spain. Health Qual Life Outcomes. (2022) 20:138. doi: 
10.1186/s12955-022-02050-5

 37. Okan O, Bollweg TM, Berens EM, Hurrelmann K, Bauer U, Schaeffer D. 
Coronavirus-related health literacy: a cross-sectional study in adults during the 
COVID-19 infodemic in Germany. Int J Environ Res Public Health. (2020) 17:5503. doi: 
10.3390/ijerph17155503

 38. Nakayama K, Osaka W, Togari T, Ishikawa H, Yonekura Y, Sekido A, et al. 
Comprehensive health literacy in Japan is lower than in Europe: a validated Japanese-
language assessment of health literacy. BMC Public Health. (2015) 15:505. doi: 10.1186/
s12889-015-1835-x

 39. Sørensen K, Van den Broucke S, Pelikan JM, Fullam J, Doyle G, Slonska Z, et al. 
Measuring health literacy in populations: illuminating the design and development 
process of the European health literacy survey questionnaire (HLS-EU-Q). BMC Public 
Health. (2013) 13:948. doi: 10.1186/1471-2458-13-948

 40. Chin J, Payne B, Gao X, Conner-Garcia T, Graumlich JF, Murray MD, et al. 
Memory and comprehension for health information among older adults: distinguishing 
the effects of domain-general and domain-specific knowledge. Memory. (2015) 
23:577–89. doi: 10.1080/09658211.2014.912331

 41. Berkman ND, Sheridan SL, Donahue KE, Halpern DJ, Crotty K. Low health 
literacy and health outcomes: an updated systematic review. Ann Intern Med. (2011) 
155:97–107. doi: 10.7326/0003-4819-155-2-201107190-00005

 42. Abel T. Cultural capital in health promotion In: DV McQueen, I Kickbusch and L 
Potvin, editors. Health and modernity: the role of theory in health promotion. New York: 
Springer (2007). 41–71.

 43. Chinn D. Critical health literacy: a review and critical analysis. Soc Sci Med. (2011) 
73:60–7. doi: 10.1016/j.socscimed.2011.04.004

 44. COVID-19 Mental Disorders Collaborators. Global prevalence and burden of 
depressive and anxiety disorders in 204 countries and territories in 2020 due to the 
COVID-19 pandemic. Lancet. (2021) 398:1700–12. doi: 10.1016/S0140-6736(21)02143-7

 45. Stormacq C, Van den Broucke S, Wosinski J. Does health literacy mediate the 
relationship between socioeconomic status and health disparities? Integrative review. 
Health Promot Int. (2019) 34:e1–e17. doi: 10.1093/heapro/day062

 46. Murakami K, Ohkubo T, Hashimoto H. Distinct association between educational 
attainment and overweight/obesity in unmarried and married women: evidence from a 

118

https://doi.org/10.3389/fpubh.2023.1208815
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1038/s41562-021-01079-8
https://doi.org/10.1038/s41562-020-0884-z
https://doi.org/10.1136/bmjgh-2020-004450
https://doi.org/10.1016/j.onehlt.2021.100213
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public
https://doi.org/10.1016/S0140-6736(18)32225-6
https://doi.org/10.1016/S0140-6736(18)32225-6
https://doi.org/10.1093/heapro/daab197
https://doi.org/10.1016/S2468-2667(20)30086-4
https://doi.org/10.1186/1471-2458-12-80
https://doi.org/10.1093/heapro/daaa157
https://doi.org/10.2196/25042
https://doi.org/10.1371/journal.pone.0257552
https://doi.org/10.2196/24577
https://doi.org/10.1186/s12889-021-11437-w
https://doi.org/10.17061/phrp30342012
https://doi.org/10.17061/phrp30342012
https://doi.org/10.2196/34966
https://doi.org/10.3390/ijerph18063301
https://doi.org/10.1093/her/cyac009
https://doi.org/10.1371/journal.pone.0254435
https://doi.org/10.1371/journal.pone.0254435
https://doi.org/10.3390/ijerph17238838
https://doi.org/10.1080/10810730.2011.604702
https://doi.org/10.2188/jea.JE20130084
https://doi.org/10.1016/j.socscimed.2020.113207
https://doi.org/10.1186/s12889-023-16159-9
https://doi.org/10.1093/heapro/dan017
https://doi.org/10.1093/heapro/15.3.259
https://apps.who.int/iris/handle/10665/333549;
https://apps.who.int/iris/handle/10665/333549;
https://doi.org/10.1017/S0033291702006074
https://doi.org/10.1017/S0033291702006074
https://doi.org/10.1002/mpr.257
https://doi.org/10.1111/j.1440-1819.2011.02236.x
https://doi.org/10.1093/heapro/daaa141
https://doi.org/10.1016/S0140-6736(20)30461-X
https://doi.org/10.1016/S0140-6736(20)30461-X
https://doi.org/10.1093/heapro/daaa040
https://doi.org/10.1016/j.pec.2020.10.012
https://doi.org/10.1186/s12955-022-02050-5
https://doi.org/10.3390/ijerph17155503
https://doi.org/10.1186/s12889-015-1835-x
https://doi.org/10.1186/s12889-015-1835-x
https://doi.org/10.1186/1471-2458-13-948
https://doi.org/10.1080/09658211.2014.912331
https://doi.org/10.7326/0003-4819-155-2-201107190-00005
https://doi.org/10.1016/j.socscimed.2011.04.004
https://doi.org/10.1016/S0140-6736(21)02143-7
https://doi.org/10.1093/heapro/day062


Murakami et al. 10.3389/fpubh.2023.1208815

Frontiers in Public Health 09 frontiersin.org

population-based study in Japan. BMC Public Health. (2017) 17:903. doi: 10.1186/
s12889-017-4912-5

 47. Ishikawa H, Kato M, Kiuchi T. Declines in health literacy and health-related 
quality of life during the COVID-19 pandemic: a longitudinal study of the Japanese 
general population. BMC Public Health. (2021) 21:2180. doi: 10.1186/s12889- 
021-12092-x

 48. Nutbeam D, McGill B, Premkumar P. Improving health literacy in community 
populations: a review of progress. Health Promot Int. (2018) 33:901–11. doi: 10.1093/
heapro/dax015

 49. Walters R, Leslie SJ, Polson R, Cusack T, Gorely T. Establishing the efficacy of 
interventions to improve health literacy and health behaviours: a systematic review. 
BMC Public Health. (2020) 20:1040. doi: 10.1186/s12889-020-08991-0

119

https://doi.org/10.3389/fpubh.2023.1208815
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1186/s12889-017-4912-5
https://doi.org/10.1186/s12889-017-4912-5
https://doi.org/10.1186/s12889-021-12092-x
https://doi.org/10.1186/s12889-021-12092-x
https://doi.org/10.1093/heapro/dax015
https://doi.org/10.1093/heapro/dax015
https://doi.org/10.1186/s12889-020-08991-0


Frontiers in Public Health 01 frontiersin.org

Health of (dual) health 
professional students in 
German-speaking countries: a 
scoping review
Ivonne-Nadine Jürgensen 1*, Peter Koch 2, Annike Morgane Nock 1 
and Corinna Petersen-Ewert 1

1 Department of Nursing and Management, Faculty of Business and Social Science, University of Applied 
Sciences Hamburg, Hamburg, Germany, 2 Competence Center for Epidemiology and Health Services 
Research for Healthcare Professionals (CVcare), Institute for Health Services Research in Dermatology 
and Nursing (IVDP), University Medical Center Hamburg-Eppendorf (UKE), Hamburg, Germany

University education marks a new stage in life, which is associated with unknown 
demands and challenges and can have a negative impact on students’ health. 
Therefore, health promotion in the university setting is becoming increasingly 
important. In this context, scientific data on the health situation play a crucial role 
in improving students’ health. Thus, the aim of the scoping review was to highlight 
the current scope of research on the health of health professional students. It also 
explored problems and outlined key future challenges and solutions. The review 
was conducted using the Joanna Briggs Institute (JBI) methodology for a scoping 
review. A total of nine databases (PubMed, CINAHL, CareLit, LIVIVO, Scopus, 
Psyndex, PEDro, OTseeker, Google Scholar) were systematically searched. The 
following search criteria were defined: health professional students, health, 
Germany, German-speaking countries, all types of sources from 2012 to present 
are selected. The research studies were mapped in a table and health evidence 
of included studies was summarized narratively. The initial search resulted in 
23,938 records. Seven records met the inclusion criteria and were included in 
the review. Six cross-sectional studies were conducted in Germany, and one 
cross-sectional study was conducted in Switzerland. In fact, one study included 
a representative population. Qualitative studies were not found. The most studies 
investigated health status, health behavior, and personal resources. Most of the 
studies examined female nursing students. The included studies indicated that 
the young students reported physical or mental health conditions. In addition, the 
studies also identified health resources of the students that need to be improved. 
In summary, there is currently limited health evidence on this group of students 
in German-speaking countries. Therefore, further research is needed to generate 
knowledge and comprehensively describe the health situation.

KEYWORDS

students, health occupations, health, German-speaking countries, university, health 
promotion
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1. Introduction

Rationale: healthcare industry in 
Germany

The healthcare industry is an important economic sector in 
Germany because it makes a crucial contribution to economic 
development and employment. Last year, the gross value added of this 
sector amounted to 439.6 billion Euros, accounting for 12.7% of the 
total gross value added of the German economy. In 2022, around 
8.1 million people were employed in the healthcare industry (1). The 
healthcare industry consists of three main areas: Research and 
development, digitalization, and healthcare services. Healthcare 
services include outpatient and inpatient care for the population (2). 
From it results that, the healthcare sector offers diverse opportunities 
for growth, innovation, and employment. Furthermore, the 
population’s growing health awareness is leading to an overall increase 
in demand for professional healthcare services (1, 3). However, health 
services face various challenges, such as demographic change or a lack 
of qualified professionals to cope with the multiple opportunities and 
growing demands for healthcare (2). In addition, Germany has 
become a country of immigration. The healthcare sector therefore is 
faced with the task of addressing the healthcare needs of migrants (4). 
The nursing profession is a good example of this. Nurses represent the 
largest occupational group in the German healthcare sector (5). The 
global COVID-19 pandemic has highlighted the importance of 
nursing profession for the healthcare of the entire population (6, 7). 
This profession is particularly affected by demographic change and a 
lack of qualified professionals. The current shortage of personnel 
cannot be  compensated by enough young professionals (8, 9). 
Considering this, it is important to have an adequate offer of qualified 
and health professionals. These challenges not only represent risk for 
economic development but also emphasize one of the most important 
socio-political tasks in the coming years in Germany (1, 3).

Health professions in Germany–new 
demands and fields of action

Health professionals are already facing with many new demands and 
tasks in relation to the healthcare of the population. These increasing 
demands are a result of the rising life expectancy and the increase in the 
proportion of people with multiple chronic illnesses (9) such as dementia 
patients (10). Moreover, there are special demands on the healthcare of 
people with a migration background (4). To meet these demands and 
tasks, expanded skills and (intercultural) competencies are necessary to 
ensure high-quality and interdisciplinary healthcare in the future (4, 8). 
Furthermore, the professional field of activity in the healthcare sector is 
expanding, for example, in the context of health promotion (11) as well 
as in promoting patients’ health literacy (12).

Professionalization of health professions in 
Germany

To meet these demands, the professionalization of health 
professions is one approach (13). In 2012, the German Science 

Council recommended that a significant proportion (10–20%) of 
health professionals should receive university education (13). The 
Council also recommends that experienced health professionals are 
offered the opportunity for further academic qualification. For 
university education, a primary qualifying bachelor’s degree program 
with a patient-oriented focus is recommended, which prepares 
students directly for working with patients (13). In this context, the 
Council considers a dual study program to be  a suitable form of 
education (14). The Nursing Professions Act (2020) validates a 
primary dual bachelor’s degree program at universities. This law 
represents an important step toward upgrading the nursing profession, 
providing international career opportunities, and addresses new target 
groups to enter the profession (15).

Bologna-reform

Students are meeting changed study conditions due to the 
implementation of the Bologna reform. The Bologna reform has led 
to a stronger structuring of bachelor’s programs, which is evident in 
their modular organization (16). Dual bachelor’s degree programs are 
highly structured as they include two educational settings: the 
university and practical experience (17). Nevertheless, there is an 
increasing demand for dual degree programs in the healthcare 
sector (18).

Study time

The start of studying highlights a new phase of life, which is 
associated with challenges for young adults (19) and for experienced 
health professionals (20). During this life changes, they face new 
demands and difficulties. Students, for example, are exposed to 
different stressors, e.g., academic workload, learning and time 
management struggles, uncertainties, high frequency of exams (19, 
21). Coping with these demands self-competencies, are independence 
and a sense of responsibility are needed (19, 21). In addition, the study 
phase represents a life stage for young people also connected with 
transition to adulthood (22). Arnett (2000) defined this life phase 
between 18 and 25 years as “emerging adulthood” and pointed out that 
risky lifestyles are most practiced in this phase (23).

Students health during study time

In the past, students were considered as a group with few health 
issues because of their young age (24). However, with the 
implementation of the Bologna reform and its impact as well as 
COVID-19 pandemic, student health has become a significant 
research topic in Germany (25–27). Evidence points to the fact that the 
pressure to academic perform and study-related stress can have a 
negative influence on students’ subjective health (25, 28, 29). A 
nationwide report on student’s health in Germany shows that students 
have a poorer self-assessment of their subjective health compared to 
employed people of the same age and suffer more frequently from 
mental burdens (30). Undergraduate students experience the highest 
levels of subjective stress, which can result in sleep problems and 
impaired sleep quality (31, 32). Research from the English-speaking 
countries shows that students in health-related degree programs are 
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exposed to particularly high levels of stress, due to the academic 
workload and practical training (33, 34). In this regard, academic 
workload and clinical practice assignments are specific stressors. In 
their clinical practice, they are frequently confronted with patients 
suffering, illness, and death. Students must learn how to deal with the 
conditions of practice to perform in a professional way (33, 35). 
Another significant stress factor in practice is that the academic 
qualification is not yet fully accepted in Germany and a critical attitude 
toward students is prevalent (36).

Health promotion in the university setting

According to the World Health Organization (WHO), 
universities offer enormous possibilities for health promotion, 
which can have a positive impact on student’s subjective health, 
well-being, and their academic success (37) and contributes to 
reduce health disparities (26). In summary, completing a degree 
program relates to demands that can influence health. Students 
represent a relevant group for health promotion, which should not 
be ignored in the university setting. Therefore, the present scoping 
review highlights the current scope of research regarding the health 
of health professional students in German-speaking countries. It 
also explores problems and outline key future challenges and 
solutions. In addition, the scoping review provide a solid basis for 
future research initiatives.

Objectives

This scoping review aimed to (i) identify the scope of existing 
research on health of health professional students in Germany or 
German-speaking countries and (ii) provide an overview of the 
findings. The research objectives were operationalized using two 
research questions.

Which empirical studies have been conducted on the health of 
health professional students in German-speaking countries?

What has been reported on health outcomes of health professional 
students in German-speaking countries?

2. Materials and methods

For this scoping review, we used the Joanna Briggs Institute (JBI) 
methodology for scoping review (38). According to the JBI 
methodology (38), a preliminary protocol based on the JBI guidelines 
(39) was published in December 2022 (40).

The inclusion criteria based on the PCC framework. PCC means 
population, concept, and context (38). Inclusion criteria: Population: 
health professional students (nursing, physiotherapy, occupational 
therapy, speech therapy). Concept: health as a multidimensional 
concept (measured by scientific health indicators). Context: official 
German-speaking countries (Germany, Switzerland, Austria), 
publication date: from 2012 to present (here, the science council made 

its recommendation for professionalization). We left the source of 
information “open.” Thus, we included all existing types of information 
sources and study designs. A total of nine databases were screened: 
MEDLINE (PubMed), CINAHL (EBESCO), CareLit (German-
language journals), LIVIO, Scopus, Psyndex, PEDro, OTseeker, 
OpenGrey Library (University of London) and Google Scholar. The 
online catalog of the university library was also screened.

The search strategy included three steps. In the first step, 
we  conducted an initial limited search (September 4, 2022) in 
MEDLINE (PubMed), using suitable keywords and Medical Subject 
Headings (MeSH) for “health profession* student*,” health, “German-
speaking area,” limited by abstract, in the last 10 years, humans, 
English, German, adults aged 19+ years (40). Keywords and index 
terms in title and abstract were analyzed and used to refine the 
following inclusive search. Consultation with an experienced librarian 
at the university was helpful in designing and refining the electronic 
database search. We started our inclusive search, without claim of 
completeness, on December 15, 2022. The first author (INJ) screened 
every record by title for inclusion criteria and duplicates. A second 
search was performed using all identified keywords. In databases, 
we combined the defined keywords with the Boolean operators OR/
AND. For example, the search term in MEDLINE (PubMed): #1 
(′′Students, Health Occupations′′ [Mesh] OR ′′health profession* 
student*′′ OR ′′healthcare student*′′ OR ′′health-care student*′′ OR 
′′health care student*′′ OR “academic health profession*” OR “dual 
studie*” OR “nursing student*” OR “physiotherapy student*” OR 
“physical therapy student*” OR “occupational therapy* student*” OR 
“speech therapy student*” OR “allied health student*”) #2 AND 
(health OR healthy) #3 AND (“subjective health status” OR “health-
related quality of life” OR “quality of life” OR “well-being” OR “health 
perception” OR “perceived health” OR “health-related lifestyle factors” 
OR “health problem*” OR “health promotion” OR “physical health” 
OR “physical health problem*” OR “physical inactivity” OR “physical 
activity” OR “mental well-being” OR “mental health” OR “mental 
health problem*” OR “tobacco use” OR “substance* use” OR smok* 
OR cigarette OR alcohol OR “alcohol consumption” OR drug OR 
“eating behavio*” OR “nutritional habit*” OR “body mass index” OR 
“body weight” OR overweight OR obese OR “health-related behavio*” 
OR “risk health behavio*” OR “health behavior” OR “unhealthy 
behavio*” OR medication OR “health literacy” OR “self-efficacy” OR 
stress* OR burden OR “stress level” OR “academic requirements”) #4 
AND (German* OR “german*-speaking region” OR “german*-
speaking area” OR switz* OR Austria) #5 #1 AND #2 AND #3 AND 
#4 #6 #1 AND #2 AND #3 AND #4 (Filters: Abstract, last 10 years, 
Humans, English, German, Adult: 19+ years; Literature search 
performed: February 20, 2023). For the other databases, the search 
term was adapted to the respective options of another database 
(Appendix 1). In the third step, reference lists of included articles were 
checked for additional sources. The complete electronic search 
strategy is summarized in Appendix 1. The search was finalized on 
April 20, 2023.

The matched records were evaluated in EndNote (literature 
management software) for a second title/abstract screen, performed 
by two authors (INJ/AMN) based on the inclusion criteria. After title 
and abstract screening, n = 25 records were removed from EndNote. 
Thereafter, n = 17 full-text articles were assessed for eligibility. Suitable 
full-text articles (n = 14) were new grouped in EndNote and reviewed 
by one author (INJ). An additional, less systematic search was 
conducted in the reference lists of full-text articles. Any discrepancies 

122

https://doi.org/10.3389/fpubh.2023.1243324
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Jürgensen et al. 10.3389/fpubh.2023.1243324

Frontiers in Public Health 04 frontiersin.org

in source selection were resolved through consensus and discussion 
with another reviewer (AMN). Relevant data from included articles 
were extracted using a table as stated in the priori-protocol (40). The 
table was based on the inclusion criteria and review questions. The 
data collection form was assessed by two authors (INJ/AMN) prior to 
data extraction. One author (INJ) read and extracted relevant data 
from the included records (n = 7) in line with the research questions. 
Evidence was summarized in table and described descriptively. Two 
authors (AMN/CPE) reviewed the final table for accuracy.

3. Results

Results of search

The initial search resulted in 23.938 records (n = 4.679 records by 
searching electronic databases; n = 19.259 records by searching Google 
Scholar and online library catalogs). Of these, n = 23.896 records were 
excluded after title screening, and eight duplicates were removed. 
After excluded, n = 42 records were considered for a second screening 
in EndNote. Twenty-five records were excluded. In conclusion, 17 
articles were assessed for eligibility. As a result, seven articles met our 
inclusion criteria. The flowchart (Figure  1) provides transparent 
documentation of record selection and exclusion process.

Results of first research question: which empirical 
studies have been conducted on the health of 
health professional students in German-speaking 
countries?

We identified seven articles (42–48). The articles addressing 
health of health professional students using quantitative study designs. 
Nursing students were most frequently surveyed regarding their 

health. The studies were published between 2014 and 2021. Six cross-
sectional studies were conducted in Germany (GER). One cross-
sectional study was performed in Switzerland (CH), which was based 
on a representative population with a comparative secondary analysis 
design (42). The studies examined key health dimensions, including 
health status, health behaviors, and personal resources. A total of five 
of the seven studies assessed personal resources. Self-efficacy, health 
literacy, and resilience were the three main dimensions of research 
interest. Three studies investigated students’ subjective physical and 
mental health status. One study (43) examined aspects of individual 
health behavior during the study period (Table 1). Qualitative studies 
were not found. Table 1 provides a brief overview of the included 
research articles addressing the health of health professional students.

Results of second research question: what has 
been reported on health outcomes of health 
professional students in German-speaking 
countries?

The included articles reported different health outcomes.

Health status
The findings in the study by Crawford et al. showed a worryingly 

high prevalence for back pain and neck pain in young health 
professional students compared to the general Swiss population (42). 
The highest prevalence of neck pain was found in midwifery students 
(83%), and the lowest prevalence in nursing students (72%) (42) 
(Table  2). The authors concluded, “These results are particularly 
concerning for a group yet to embark on their careers in professions that 
may be  deemed more physically hazardous than for many other 
professions” (42), p. 8. In terms of students’ subjective health status, 
some variations were evidenced (43). More than half of the students 
(51%) reported general health problems. The most common health 

FIGURE 1

PRISMA flow diagram (41). For more information, visit: http://www.prisma-statement.org/.
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problems were back pain (52%), followed by headache (28%) and 
fatigue (24%) (43). Subjective stress levels were reported as “very 
stressed” by 22% of the students. The compatibility of study and work 
was rated as “very difficult” by 61% of the students. A total of 31% of 
the participants stated that their subjective health had significantly 
worsened due to stressed and busy lifestyle (43) (Table 2). Hennersdorf 
and Schmidt discussed in their study that lack of time and stress seems 
to be important factors influencing the health of part-time students. 
Thus, the authors advised more focus on the health needs of health 
professional students (43). Furthermore, nursing students tended to 
show higher physical quality of life, but lower mental quality of life 
compared to a norm data group (46) (Table 2). The physical health 
scale score was 53.24 (SD: 5.49) and the mental health scale score was 
45.24 (SD: 6.21). Scores range from 0 to 100, with higher scores 
indicating better physical and mental health (49). Reichardt and 
Petersen-Ewert (2014) concluded that students might be under mental 
stress at the beginning of their studies (46).

Health behavior
Some students also reported unhealthy health behaviors, such as 

smoking or unhealthy eating habits during study time (43) (Table 2).

Personal resources self-efficacy
Hermann et  al. (44) reported no significant differences 

(p = 0.55) in self-efficacy between their study samples (first 
semester: 29.07, SD: 4.30; third semester: 24.47, SD: 3.38; fifth 
semester: 29.28, SD: 3.91; seventh semester: 27.61, SD: 3.58). 
Furthermore, the authors found no significant difference (p = 0.07) 
regarding self-efficacy between genders (f: 28.24, SD: 3.60; m: 
30.11, SD: 4.42). In terms of semesters, the fifth semester had the 
highest self-perceived self-efficacy. Hermann et al. (44) attributed 
this to the fact that the age of the students was not collected, 
although it has been described in the literature that self-efficacy 
ratings decrease with age (44). In addition, they found no response 
to the impact of the dual nursing degree program on the 
development of self-efficacy. Further research is recommended 
(44) (Table  2). Reichardt and Petersen-Ewert (2014) (46) also 
assessed self-efficacy in the student’s sample. The self-efficacy 
scale score in the study sample was slightly higher compared to a 
norm data group (30.70, SD: 3.34 vs. 29.43, SD: 5.36; Table 2). 
According to Schwarzer and Jerusalem (1999) (50), the scale 
ranges from 10 to 40, with a higher score indicating better 
subjective self-efficacy. Reichardt and Petersen-Ewert discussed 

that students had higher self-efficacy because they may have 
started the new stage of life with confidence (46).

Personal resources resilience
The overall resilience score among the assessed students ranged 

from 33 to 87, with an average score of 65 (SD: 10.8) (45). In 
accordance with Leppert et  al. (51), there are three resilience 
categories: Score 13–66 “low resilience,” Score 67–72 “medium 
resilience,” Score 73–91 “high resilience.” Accordingly, most students 
in the three subsamples had low resilience scores. Participants in 
semesters two and four had the lowest mean resilience score  
(64, SD: 10.7; 64, SD: 8.6). The differences between students in 
resilience scores were not statistically significant (45) (Table 2). The 
research findings provide evidence that resilience should be promoted 
in students (45). To verify these findings, further surveys in additional 
study settings seem useful. In addition, ways to promote resilience 
should be  tested and reflected in the curricula of these and other 
health professions (45).

Personal resources health literacy
In terms of health literacy, the results showed that health 

professional students had a problematic health literacy (47, 48). In the 
included studies, there were no significant differences in the level of 
health literacy with respect to gender, degree program (48), or 
completion of training in a health profession (47).

4. Discussion

Summary of evidence

The objectives of this scoping review were to identify and 
describe existing (subjective) health related data from health 
professional students in Germany or in German-speaking countries. 
According to our state of knowledge this is the first scoping review 
that addresses and highlights the general body of evidence on the 
health of prospective academic professionals in Germany. The most 
important finding of this scoping review is that the research and 
data on health of this student group in Germany is not yet very 
extensive, although the topic has gained relevance in recent years 
(25, 26). A lack of data means not that the topic is not important, 
because gaps in knowledge must also be  described in order to 
approach them (52). The review also clarifies that the included 

TABLE 1 A brief overview of identified and included articles (cross-sectional studies; n  =  7).

Author/year Population Concept Context

Crawford et al. (2018) (42) Nursing students etc. Physical health status (back health) CH

Hennersdorf and Schmidt (2019) (43) Nursing students Subjective physical and mental health status, health conditions, health 

behavior indicators (e.g., smoking, sleep, eating habits)

GER

Hermann et al. (2015) (44) Nursing students (dual) Personal resources: self-efficacy GER

Rath and Lehmann (2020) (45) Speech therapy students Personal resources: resilience GER

Reichardt and Petersen-Ewert (2014) 

(46)

Nursing students (dual) Health-related quality of life (physical and mental), Personal resources: 

self-efficacy

GER

Reick and Hering (2018) (47) Health professional students Personal resources: health literacy GER

Simon et al. (2021) (48) Nursing students (dual) etc. Personal resources: health literacy GER
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articles used the cross-sectional design to scientifically approach the 
health status of the health professional students. Such designs 
cannot generate reliable cause-and-effect findings, for example on 

the connection between studies and health (53). In addition, the 
descriptive results are not based on representative samples. In this 
respect, a general statement about the health situation of health 

TABLE 2 Overview of the current state of health knowledge of health professional students.

Author/year Population Concept/study aims Health outcomes/key findings

Crawford et al. (2018) 

(42)

Nursing students etc., 

Survey time: final 

study-year,

N = 1848

Mean age: 25

Gender: 88% female

 - Examined prevalence of low 

back pain (LBP) and neck 

pain (NP), comparison to the 

Swiss population,

 - Examined inter-professional 

differences in prevalence

 - Four-week prevalence LBP, all students: 61%; four-week prevalence LBP, in 

general Swiss population: 40%

 - Four-week prevalence NP was higher in students (59%) than in the general Swiss 

population (36%)

 - Yearly (crude) prevalence of LBP: 75% in the total student’s sample

 - Highest yearly prevalence of LBP in midwifery students (81%), nursing students 

(77%), occupational therapy students (77%)

 - Yearly (crude) prevalence for NP among all students: 74%

 - Highest prevalence of NP was found in midwifery students (83%), nutritional 

sciences students (76%), occupational therapy students (75%), and nursing 

students (72%)

Hennersdorf and 

Schmidt (2019) (43)

Nursing students

N = 30 (B.A.)

N = 20 (M.A.)

Mean age: 32.3

Gender: n = 39 female

Examined subjective health 

status

 - State of health: 10% “very good,” 49% “good,” 6% “bad”

 - Self-reported health problems: back pain (52%), headaches (28%) and 

fatigue (24%)

 - Stress perception: 22% “very stressed,” 52% as “rather stressed”

 - Time to relax: 60% students had no time to relax.

 - Studying and working: For nearly 61% very difficult.

 - 31% students reported a worsened health due to time-stress and hectic.

 - Subjective resource: For 51% students is the degree-program a 

subjective resource.

 - Health situation during degree-program: 65% students reported that the 

subjective health situation did not change during their studies.

Examined aspects of individual 

health behavior

 - Sleep behavior: 7 h per night

 - Satisfied with own sleeping habit: every second student.

 - Smoking: 76% non-smoker, 24% smoker

 - Smoking habit during degree-program: 42% from the smoker reported a 

consistent smoking behavior.

 - Drugs use: 98% never takes drugs.

 - Painkiller tablet use: half of the students use occasionally.

 - Eating habit: students reported a self-assessed unhealthy eating behavior during 

university time

Hermann et al. (2015) 

(44)

Nursing students (dual)

Survey time: Semester 

1, 3, 5, 7

N = 80

Gender:

female: 62,

male: 18

Investigated self-efficacy and 

the influence of the degree-

program in the process of 

developing self-efficacy

 - Self-efficacy: Scale score total: 28.66 (SD: 3.85)

 - Scale scores by semester: Semester 1: 29.07 (SD: 4.30), Semester 3: 24.47 (SD: 

3.38), Semester 5: 29.28 (SD: 3.91) (the highest), Semester 7: 27.61 (SD: 3.58)

 - Scale score by gender: f: 28.24 (SD: 3.60), m: 30.11 (SD: 4.42)

 - Difference among semester and gender: no significant differences (semester: 

p = 0.55, gender: p = 0.07)

 - No influence/correlation between degree-program and self-efficacy

Rath and Lehmann 

(2020) (45)

Speech therapy 

students

N = 66

Survey time: Semester 

2, 4, 6

Age: 18–34

Examined students’ resilience 

and related factors, e.g., 

depending on the semester,

and indicated existing needs for 

resilience promotion

 - Resilience-Scale Score: Total 65 (SD: 10.8)

 - Resilience-Scale Score by Semester: Semester 2: 64 (SD: 10.7), Semester 4: 64 

(SD: 8.6), Semester 6: 68 (SD: 12.5)

 - Differences between the students in resilience scores not statistically significant

 - Resilience Score and age: slightly positive correlation (r = 0.02), but not 

significant (p = 0.85)

 - Resilience and Well-being: positive correlation between resilience-score and 

well-being (r = 0.36, p = < 0.01), but a small, explained variance (R2 = 0.13).

(Continued)
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professional students in Germany is not possible. Therefore, it 
makes sense to present and describe the main findings of each study 
in the results section of this scoping review. Additionally, the review 
found that most of the articles focused on nursing students. In 
terms of the healthcare system, this makes sense because the 
nursing professions are the largest occupational group within 
German’s healthcare (5). Against the background of the increasing 
interdisciplinary cooperation in daily healthcare practice (13), 
students of other health professions, such as physiotherapy, should 
also be  taken into the health science research perspective. The 
female gender formed the largest sample in all included articles. In 
the German healthcare sector, the proportion of female 
professionals is 75% (54). The proportion of male students was 
underrepresented in the included studies. In the healthcare sector, 
the proportion of young male employees has risen from 19 to 25% 
(55). In addition, González and Peters (2021) found in their study 
that male students and young students drop out early (56). The start 
of a degree is a new and unknown phase of life, which young people 
are particularly challenged to cope with and can trigger a high level 
of subjective stress (19, 23, 28). In this respect, research into the 
subjective health of male students (57) and first-year students is also 
of great interest. After completing their studies, health professional 
students are entrusted with tasks that require additional skills, for 
example in relation to promoting the health literacy of patients (12). 
The included articles indicates that health professional students do 
not have sufficient health literacy themselves (47, 48). Students who 
are working alongside their studies more often reported a high 
subjective level of stress (43). Nursing studies in Germany are not 
financially rewarded (8). In this respect, many health professional 
students are encouraged to work alongside their demanding and 
highly structured studies (56). In particular, students with poor 
financial resources are burdened threefold by their studies, practical 
assignments and jobs. This stressful situation not only affects the 
subjective mental health of the students but also can lead to 

premature dropout from studying (56). These aspects should 
be  viewed critically in relation to demographic change and the 
associated shortage of skilled workers (2, 9). Thus, health promotion 
and prevention in university setting is a particularly important 
public health topic (58). Our aim was not to produce a critically 
appraised and synthesized result to our research question. Due to 
this, an assessment of methodological limitations or risk of bias of 
the evidence included within a scoping review is generally not 
performed (38). For experts in the university environment as well 
as stakeholders in healthcare system, this scoping review offers a 
low-threshold insight into the health of the health professional 
students. However, further research is necessary on this target 
group to gather more knowledge about health situation. In 
summary, the Department of Nursing and Management at 
University of Applied Sciences Hamburg takes the scoping review 
as the starting point for further research projects.

Limitations

The review has some limitations. As described in the protocol, 
the aims were not to provide a critical synthesis of the results related 
to the research questions. For this reason, the methodological 
limitations or risk of bias of the included articles not assessed. The 
focus of the scoping review was on health of professional students 
in German-speaking countries (Germany, Switzerland, Austria). As 
described in the introduction section, the professionalization of 
health professions in Germany still has a relatively recent 
development history (8, 13). Therefore, a limited number of articles 
on this topic were expected. Also, most articles focused on health 
of nursing students. The search strategy was iterative, and data 
extraction was conducted by one researcher due to limited 
resources. Finally, this scoping review was an enormous research 
effort, so our results are from the 2012 state.

Author/year Population Concept/study aims Health outcomes/key findings

Reichardt and Petersen-

Ewert (2014) (46)

Nursing students (dual)

n = 111

Age: 20.97

compared to: Nursing 

students (further 

education)

(n = 73) and nursing 

apprentices

(n = 52).

Investigated the health-related 

quality of life and self-efficacy

 - Physical health scale score: 53.24 (SD: 5.49)

 - Mental health scale score: 45.24 (SD: 6.21) ➔ no significant differences between 

the three subsamples, neither in the physical nor in the mental summary scale

 - Compared with a norm data group: Students have higher physical quality of life, 

but lower mental quality of life (strong effect d = 0.90).

 - Self-efficacy scale score: 30.70 (SD: 3.43)

 - Compared to norm data group: 29.43 (SD: 5.36)

 - Students’ self-efficacy scale score is slightly higher as norm group

Reick and Hering (2018) 

(47)

Health professional 

students

N = 127

n = 92 (health 

Department)

Mean age: 24.1

Described students’ health 

literacy, and examined the 

influence of age, gender, and 

course-related factors on health 

literacy

 - Health literacy scale score: 31.1 (SD: 6.4)

 - health professional students had problematic HL

 - no significant differences in HL regarding gender, age, length of study, or 

department

Simon et al. (2021) (48) Nursing students (dual) 

etc.

N = 503

Mean age: 23.5

Gender: 83% female

Assessed students’ health 

literacy

 - Health literacy categories: 30% had a sufficient HL; almost 70% had a 

problematic or inadequate HL

 - students with sufficient HL had a better subjective health status

 - no sig. Differences in health literacy to gender or study program

TABLE 2 (Continued)
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Conclusion

This scoping review highlighted the current scope of research 
regarding the health of health professional students in German-
speaking countries. The discussion of challenges and problems as well 
as future important challenges offered valuable insights for the 
research community and approaches for health promotion 
interventions in university settings. It should be noted that existing 
research in this field is still limited, and research results regarding the 
health situation of health professional students in Germany is not 
representative. Therefore, more research is needed to generate 
knowledge and describe the health situation of this specific group of 
students in a comprehensive way. Future studies should aim to collect 
nationwide representative data on the health of health professional 
students. By using a longitudinal study design, valuable insights can 
be gained into the impact of study demands on students’ health. Such 
studies are important for developing targeted interventions that 
address the association between health and study. In addition, the use 
of participatory research designs is advised to assess and address 
students’ subjective perspectives on their health.
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Using the ADDIE model to design 
and develop physical education 
lessons incorporated with a 
functional training component
Hailing Li 1,2 and Jadeera Phaik Geok Cheong 1,3*
1 Faculty of Sports and Exercise Science, Universiti Malaya, Kuala Lumpur, Malaysia, 2 Department of 
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Introduction: Good physical fitness is the foundation of a healthy lifestyle. For 
students, the school becomes the main place to improve their physical fitness. The 
traditional physical education class places little emphasis on improving physical 
fitness and students’ physical fitness have continued to decline. To address these 
challenges, this study aimed to design and develop a functional training program 
that can be  incorporated into existing physical education lessons to improve 
students’ physical fitness levels.

Methods: This study adopted the instructional design framework of the Analysis, 
Design, Development, Implementation, Evaluation (ADDIE) model to guide the 
design and development of the functional training program. After development, 
the program was implemented and evaluated.

Results: The results showed the program aroused students’ interest and 
significantly improved students’ physical fitness.

Conclusion: This study showed the usefulness of functional training in improving 
the physical fitness of primary school students. In addition, it provided a reference 
for how to use functional training in conjunction with the physical education 
syllabus.

KEYWORDS

instructional design, functional training program, primary school, school children, 
physical fitness

1. Introduction

Good physical fitness is a necessary condition for an effective life, not only to help individuals 
work efficiently such as when doing housework or driving a car but also to enjoy leisure time or 
deal with emergencies (1, 2). For children, one of the ways to improve physical fitness was 
through the school system. It was previously reported that physical education (PE) in schools 
was considered the ideal intervention point to improve the current and future population health 
by increasing children’s physical fitness levels (3, 4). However, the leader of the Chinese national 
primary and secondary school PE and health curriculum standards development group had 
argued that in China, PE had evolved into a “safety class,” “discipline class,” and “military class” 
that emphasized consistency in learning and practicing physical skills and keeping students in 
a specific position for long periods, which results in children not even sweating at the end of a 
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class (5). Such PE benefits neither public health nor the students’ 
physique (6). Faced with the problems of the traditional PE syllabus, 
there is an urgent need to conduct an in-depth study of PE to find 
solutions to improve the quality of the PE syllabus and effectively 
increase students’ physical fitness. Ji (7) proposed a healthy physical 
education curriculum model (HPECM), which stipulated that each 
class should include 20 min of skill exercise and 10 min of physical 
fitness exercise. The 10 min of physical fitness exercises were primarily 
intended to address the traditional PE lesson which did not include 
any time dedicated to physical fitness (6). Besides the allocation of 
time, the program should comprise physical fitness exercises which 
were diversified, interesting, and act as compensatory methods and 
means to deal with the traditional PE lesson of learning only one 
motor skill and developing only a specific body part in each lesson.

One way to improve physical fitness is through functional 
training. Functional training began in sports medicine, then was 
introduced to the field of athletic training by coaches, subsequently 
being introduced to gyms, where the general public had access to a 
vast array of methods associated with it (8). Nowadays, functional 
training has become a fitness hotspot. Since 2007, according to the 
global fitness trend surveys conducted by the American Society of 
Sports Medicine (ACSM), functional training has always been listed 
among the Top 20 fitness regimes (9–23). Most importantly, functional 
training was found to provide health benefits and could be used to 
improve the ability to perform a variety of activities of daily living at 
home, at work, or during play, without the risk of excessive injury or 
fatigue (24). Besides health benefits, functional training could 
contribute to performance benefits in the areas of speed, strength, and 
power as pointed out by Boyle (25). Finally, the advantages of needing 
little space, equipment, and time also contribute to its popularity (26). 
Given the superiorities of functional training, some researchers tried 
to transplant functional training to school PE. For example, Oliver and 
Brezzo (27) examined the effects of functional balance training on 
female collegiate and found that functional balance training could 
strengthen the core while simultaneously balancing activities, which 
not only aided functional performance but also helped prevent injury. 
Likewise, Lasković et al. (28) compared the effects of functional 
training and PE classes on the physical fitness of primary school girls 
and found that both training methods had a positive impact on the 
physical fitness of the students. Despite these efforts, the literature on 
the use of functional training in PE curricula is limited, particularly 
in primary schools.

This study was conducted to design and develop a 12-week 
functional training program that could be incorporated into existing 
PE lessons. The design and development were based on the ADDIE 
model. The study could verify the feasibility of incorporating 
functional training into the primary school PE curriculum as well as 
provide a reference for other researchers who were interested in 
improving the effectiveness of PE.

2. Pedagogical framework

The study mainly used the ADDIE framework to guide the process 
of designing and developing a functional training program. The 
ADDIE framework is a process model developed for the military and 
enthusiastically adopted by the army due to its clear delineation of 
instructional design steps, namely Analysis, Design, Development, 

Implementation, and Evaluation (29, 30). The generic and dynamic 
process within five stages allowed instructional designers to use the 
model with flexibility, in terms of how different steps or procedures 
were performed, which has made it one of the most popular and 
frequently cited instructional design models (29, 31) and applied in 
various disciplines (32). In education, it has been referred to in the 
subject of English language (33–35), chemistry (36) and physics (37), 
as well as in a nursing curriculum (38). Additionally, some studies had 
applied the ADDIE model to the PE curriculum. For example, Wei 
(39) shared how the “micro-lecture” designed and produced based on 
the ADDIE model was applied to the teaching of PE in schools and 
was favored by the teachers and students. Yan (40) also discussed how 
to improve the level of social sports instructors by using the ADDIE 
model to design training courses.

3. Learning environment

3.1. Physical education curriculum setting

PE in primary school is the basic organizational form of PE 
teaching and an important part of the school curriculum in China. It 
plays an important role in improving students’ physical health, 
enhancing social adaptability, and cultivating students’ awareness of 
lifelong PE (41). During the development of this program, it was 
necessary to consider the characteristics of the PE curriculum setting 
in the primary schools of China, which were as follows.

First, each PE lesson had a total of 40 min. Second, the lesson had 
four parts, which were the initial part, the preparatory part, the 
fundamental part, and the final part. Third, the teaching tasks of 
different parts were also different. The initial part focused on 
organizing students, focusing on students’ attention, and preparing for 
class. The preparatory part, also known as the warm-up part, was to 
improve muscle temperature and prevent sports injuries, improve the 
function of internal organs, and adjust mental state (42). The 
fundamental part was the key link of PE, and students learned and 
mastered new knowledge in this part. The fundamental part included 
two parts when arranging the teaching content, one was the main 
teaching material part, and the other was the auxiliary teaching 
material part (43). The main teaching material focused on learning 
motor skills or sports tactics, while the auxiliary material was generally 
on games, competitions, etc. as a supplement and continuation of the 
main material (44). The main teaching material must be arranged in 
strict accordance with the contents of the skill materials prescribed by 
the Ministry of Education, while the auxiliary teaching materials 
could be  arranged freely according to the actual situation of the 
school, weather conditions, teachers’ specialties, and so on. The final 
part was to reduce the excitability of the cerebral cortex, relax, and 
relieve muscle fatigue.

3.2. Primary school students’ growth 
characteristics

Understanding and mastering the characteristics of children’s 
growth, such as the skeletal system, cardiovascular system, 
respiratory system, and nervous system, was critical for guiding the 
development of the PE curriculum. In terms of the skeletal system 
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of students, their bones were elastic but had poor hardness and 
firmness and were easy to bend and deform; their range of joint 
motion was more extensive than that of adults, but the firmness was 
relatively poor; their muscles were weak contractile function, poor 
endurance, and easy fatigue (45–48). In the area of cardiovascular 
system, school children’s heart development was not yet complete, 
whereby myocardial fibers were thin, and contractility was weak 
(45–48). The respiratory system was characterized by the ability to 
adapt to exercises with higher intensity and longer duration was 
lower and fatigue quickly (45–48). In terms of the nervous system, 
nerve cells in childhood had poor working endurance and were 
prone to fatigue (45, 46, 48).

3.3. Functional training modules

Athletes’ Performance Institute (API), the functional training 
center established in 1999, had been widely acclaimed for its advanced 
training system, which classified functional training as seven modules: 
pillar preparation, movement preparation, plyometric training, 
movement skill training, strength training, energy systems 
development, and recovery and regeneration (49) (Table  1). The 
innovative training system attracted the attention of Chinese sports 
experts. In September 2011, the General Administration of Sport of 
China cooperated with API and introduced functional training to 
China (50). The training system built by API became one of the most 
important reference systems for the application of functional training 
in China and is also the reference system for this study.

4. Learning objectives

The objectives of PE for primary school students were that 
through the study of PE and health curriculums, students would 
master various physical training methods, and could actively 
participate in various physical exercises, and their physical fitness 
levels would be significantly improved, meeting the corresponding 
requirements of the 2014 revised Chinese National Student Physical 
Fitness Standard (CNSPFS) (51).

5. Pedagogical format–functional 
training module design using ADDIE

5.1. Analysis

During the analysis stage, a needs analysis was mainly carried out 
to differentiate between their current level of physical fitness and what 
they needed to improve by the end of the lessons (52). Firstly, the 2014 
revised CNSPFS battery (53) was carried out to assess the students’ 
physical fitness to understand their current physical condition (54). 
The CNSPFS test consisted of Body Mass Index (BMI) for body 
composition, vital capacity (VC) for lung function, 50 m sprint for 
speed, sit and reach for flexibility, timed rope-skipping for 
coordination and limbs strength, timed sit-ups for abdominal 
strength, and 50 m × 8 shuttle run for aerobic capacity (55). Details of 
each test and the procedures for data collection have been detailed by 
Li and colleague (54). Secondly, to guide the program design and 
development and confirm items for consideration, five experts were 
interviewed online, including three functional training experts and PE 
experts with more than 18 years of teaching experience.

5.2. Design

At this stage, a 12-week program was proposed to develop students’ 
physical fitness based on the feedback from the first stage. The program 
was divided into three stages: basic stage, advantage stage I, and advantage 
stage II. The previous stage was the foundation of the following stage. It 
was arranged in the auxiliary part of the lesson according to the 
characteristics of the PE curriculum setting and HPECM.

The first step was the choice of content. According to the results of 
the analysis stage, the speed of students’ physical fitness dropped sharply 
(54). Therefore, when choosing the functional training component, on 
the premise of achieving the overall physical fitness goal, we focused on 
incorporating the development of speed into the 12-week PE lesson, 
such as movement skills, which helped to improve speed level. Next was 
the arrangement of the contents. Due to prepubescent children having 
immature skeletons, children in primary school should not participate 
in excessive amounts of vigorous-intensity exercise (56). During this 

TABLE 1 List of functional training modules.

Module Description

Pillar preparation
This module solves the limitations of individual joint flexibility or stability, corrects the compensated movement pattern, reduces the energy leakage, 
strengthens the hips, torso, and shoulder strength of the spine, and coordinates the muscle power sequence, to prepare the athletes for posture 
adjustment and exercise load.

Movement 
preparation

This module increases the core temperature of the human body, activates the greater body inertia gluteus maximus, strengthens the nervous system 
excitement, integrates the movement pattern, and increases muscle elasticity. to improve the overall efficiency of training.

Plyometrics This module makes use of the characteristics of muscle and tendon to store elastic potential energy and stretch reflex to improve the collective 
acceleration and deceleration ability and explosive force and to improve the energy transfer efficiency between joints.

Movement skills This module according to the special characteristics and training objectives, through the linear speed, lateral speed, and multi-speed exercises, 
effectively improve the response speed, sensitivity, mobility, and explosive force, and reduce the risk of injury.

Strength and 
power

Through multi-joint and multi-movement plane movement strength training, this module can improve stability strength, optimize movement patterns, 
integrate the energy transfer of movement chain, and reduce the risk of sports injury.

Energy system 
development

This module specifically develops the cardiovascular system and energy metabolism system according to the heart rate interval corresponding to 
exercise intensity.

Regeneration and 
recovery

This module can help restore the initial length of muscles, accelerate the repair of muscle fibers, and stimulate blood and lymph circulation through the 
stretching and soft tissue relaxation of muscles, ligaments, and fascia, thus relieving fatigue and speeding up the recovery process.
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period, the program arranged for students to develop physical fitness 
based on the mastery of basic movement patterns. On the other hand, 
students’ bones were relatively soft, with more cartilage and the 
supporting force of joints is weak. Therefore, the physical fitness exercises 
should avoid using some heavy weight, heavy load equipment in the 
program which would hinder the development of students’ bones and 
result in spine deformation. So, the advanced stages combined the 
medicine ball, agility ladder, and cone to develop the physical fitness of 
the students. Then, when arranging the workload, overcoming the 
student’s own weight or applying a light load was generally used. 
Changes in load were achieved in the form of (1) variations in training 
routes from unidirectional to multidirectional, and (2) distances and the 
number of repetitions.

5.3. Development

This phase was to develop the program and mainly included 
three steps. Firstly, according to the knowledge obtained in the first 
two stages of the model, the corresponding functional training 
components were selected and incorporated into the 12-week PE 
syllabus. According to the school’s PE timetable and schedule, there 
were three PE lessons a week, contributing to a total of 36 functional 
training programs that were developed. All the movements within 
the program were recorded into videos to assist teaching and 
learning. Secondly, when completing the development of the 
12-week program, to validate the draft program and ensure a 
variety of voices were heard, the developed materials were sent to 
the same experts as those from the analysis phase and to six 
additional PE teachers with at least 6 years of teaching experience 
for their review of the proposed program. The data were collected 
by WeChat which is a widely popular social media in China (57–59) 
and analyzed by NVivo 12. The final step was to modify and form 
the final program.

5.4. Implementation

The implementation was the process of transforming a plan into 
action (60). In this implementation stage, the proposed 12-week 
functional training program was incorporated into 36 PE lessons. 
Since primary school students are categorized into three levels of 
learning, with grades 1–2 being Level One, grades 3–4 being Level 
Two, and grades 5–6 being Level Three in China (61), therefore, six 
students in good health and developing normally were randomly 
sampled at each level of a primary school in Beijing, respectively, and 
the final combination of 18 students (M age = 9.67 ± 1.75 years) was 
used as participants in the study. Before implementation, this study 
was approved by the University Malaya Research Ethics Committee 
(Approval number: UM.TNC2/UMREC – 667) and the participating 
school and all parents/guardians of participating students signed the 
consent form.

5.5. Evaluation

The last phase of the instructional design process was evaluation, 
which helped identify the real value of the program (60, 62). This stage 

evaluated two items: (i) situational interest and (ii) physical fitness 
(Figure 1). Students’ situational interests were measured to determine 
whether the program could stimulate students’ motivation to learn. 
Situational interest, defined as the attractiveness of an activity or learning 
task to an individual (63), was usually triggered by external stimuli (64) 
and had been regarded as a motivating factor to be particularly useful to 
educators (65). According to the constructivism learning theory, learner 
motivation was an important factor in learning (64, 66). Situational 
interest, as one of the sources of motivation, could effectively motivate 
learners to actively participate in the learning process (65), especially for 
learners in the adaptation or naive stage, where situational interest was 
the only motivation that attracted learners to focus on the learning 
process (65, 67). The measurement tool used was the Chinese version of 
the PE Situational Interest Scale (PESIS), which is suitable for elementary 
school students (Cronbach α: 0.81–0.94) (68). The Chinese version of 
PESIS is composed of 24 short sentences, with a total of six dimensions, 
namely Instant Enjoyment (IE), Novelty (N), Challenge (C), Attention 
Demand (AD), Exploration Intention (EI), and Total Interest (TI), each 
dimension has four questions, and the distribution of each question in 
the scale is random. The scale uses a Likert five-point scale with five 
options, namely “strongly agree,” “agree,” “neutral,” “disagree,” and 
“strongly disagree,” representing the scores are 5, 4, 3, 2, 1, respectively. 
The Statistical Package for the Social Science (SPSS) software (version 
25.0) for Windows was used to analyze the data.

As for physical fitness, the 2014 revised CNSPFS test battery was 
used to measure the physical fitness of the students before and after 
the intervention. Baseline data were obtained from the analysis phase, 
while the post-test was conducted after the implementation phase, at 
the end of the 12-week functional training program.

6. Results

According to the 2014 revised CNSPFS test conducted on the 
students, the current status of students’ fitness showed that the 50 m 
sprint dropped sharply which needed to be improved (54). Combined 
with the results of the thematic analysis of the five expert interviews 
using NVivo software (Table  2), the final 36 functional training 
programs were drafted and developed, which included three stages: 
2 weeks of basic stage mainly used to learn the base movement pattern; 
5 weeks of Advance stage I; and 5 weeks of Advance stage II. Video 

FIGURE 1

Flowchart of the evaluation.
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recordings of the corresponding movements of the functional training 
program were made to assist students in learning so that students had 
an intuitive understanding of movements. The summary functional 
training program that was drafted and developed can be found in 
Table  3. The complete program for each of the 36 sessions can 
be  found in an experimental study, which also includes the 
arrangement of the control group (69).

6.1. Expert evaluation

After reviewing the draft program, the experts gave their feedback, 
which was analyzed by NVivo 12 from word cloud and Sentiment.

Words commonly used to express positive or negative feelings are 
the most important indicators of feelings (70). The data results 
generated by the word cloud function of NVivo analysis software show 
the most common words used by experts in the macro evaluation of 
the program. The most common words found in the evaluations, 
according to the results of NVivo were: ‘全面’ (comprehensive) and ‘
丰富’ (rich), followed by ‘细致’ (meticulous), ‘综合性’ (synthesis), ‘
可操作性’ (Operability), and ‘可行性’ (feasibility; Figure 2).

Sentiment identification also called subjectivity identification is 
to determine whether the opinion orientation in the given text is 
position, negative, or neutral (71). The sentiment analysis results of 
the overall evaluation are that the majority of interviewees held a 
positive attitude toward it, accounting for 90.91%, while 9.09% of the 
respondents had moderately negative emotions, and thought that this 
time-length content arrangement would face some extraneous 
variables, such as class discipline, cognitive level, class size, and 
teaching tasks during the implementation process. In response to 
these extraneous variables, this program had taken targeted measures 
to address them. First of all, poor student discipline in a classroom 
would disrupt the flow of lessons and conflict with both learning 
objectives and processes, as the attention of teacher and students 
shifted away from the teaching contents at hand to the distractions 
provided by disruptive behaviors (72). Therefore, in facing the 
extraneous variables, participating teachers should be  trained to 

create stronger bonds among the students, and to establish an 
interactive educational environment to cope with students’ disruptive 
behaviors (73). Further training was needed on how to integrate the 
content of textbook materials and proposed program content, and 
how to organize students to ensure that the proposed program would 
be  completed. When faced with the lower cognitive abilities of 
primary students, the observational learning strategy is 
recommended, which was an effective method of motor skills 
learning (74). During the lesson of the program, in the theory class 
of the term, the teacher used multimedia to show the recorded 
experiment movement videos in advance. Through multi-angle 
display, slow motion playback, zooming in on detailed shots, etc., 
video actions are demonstrated to students frame by frame, which 
improved the standard and intuitiveness of the presentation, and 
ensured that students could clearly understand each key action and 
detail and could carry out correct imitation and learning.

6.2. Student evaluation

6.2.1. Situational interest
Students’ situational interests were measured to provide 

information on whether the program could stimulate students’ 
motivation to learn. The results of students’ situational interest in the 
program are shown in Table 4. Regarding the individual items, the 
mean scores ranged from 3.67 (SD = 1.34) to 4.83 (SD = 0.38) on a 
five-point Likert scale ranging from 1 to 5. The dimensions that the 
participants rated the most were Novelty and Exploration Intention, 
followed by Total Interest, Instant Enjoyment, and Attention Demand. 
The lowest score from the participants was on the dimension 
Challenge. The response of this dimension also had the widest 
difference (SD = 1.34). This was the only participant who rated the 
participant’s sentence as “disagree” and “very disagree.”

6.2.2. Physical fitness
Student physical fitness test results were collected and analyzed 

before and after the 12-week PE lessons to assess the actual efficacy of 

TABLE 2 Results of the subject matter experts interviews.

Theme Description

Content arrangement

The content should choose some more interesting exercise movements.

The content should be simple and easy for students to practice.

The content should consider the sensitive period of students’ physical development.

Workload arrangement

The arrangement of load should be arranged progressively.

The load needs to be arranged according to the student’s actual situation.

The load should be arranged flexibly and can be adjusted in practice.

Training equipment

The equipment should be selected to be safe and easy to operate.

The equipment should be selected according to the size of the playground.

It is best to choose self-body weight training without equipment.

Order arrangement

Skill content should be arranged before physical fitness exercises content. If the intensity of the skill content is relatively high, physical fitness 
exercises that require a high level of neural excitement can be prioritized over the skill content.

If the intensity of the skill content is relatively high, physical fitness exercises that require a high level of neural excitement can be prioritized over 
the skill content.

If the movement is not proficient, the students will not train very well. Therefore, the movements should be extended based on the mastery of the 
movements.

133

https://doi.org/10.3389/fpubh.2023.1201228
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Li and Cheong 10.3389/fpubh.2023.1201228

Frontiers in Public Health 06 frontiersin.org

the program. Table  5 shows the results of paired sample test 
(parametric index) and Wilcoxon signed rank test (non-parametric 
index). It can be seen that after 12 weeks of PE lessons incorporated 

with the functional training program, significant changes (p < 0.01) 
were achieved in all physical fitness tests (BMI, VC, sit and reach, 
timed sit-ups, 50 m sprint, and timed rope-skipping).

TABLE 3 The draft functional training program.

Stage Module Session Exercise selection

Basic stage Movement pattern

1 Squats; lateral squats; jump squats; squat turn 90°

2 Squats; lateral squats; jump squats; squat turn 90°

3 Jump squats; bounds; squat turn 180°

4 Forward lunge; lateral lunge; backward lunge

5 Walking lunges; walking lunges + rotation; backward walking lunge; backward walking lunges+ rotation

6 Seated step; stride; carioca; trot; bound; sprint

Advantage 
stage I

Plyometric training 
(line drill)

7 Hop back and forth; lateral hop; one leg hop back and forth; one leg lateral hop; jack jump; cross jump

8 Forward jumps; one leg forward jump; skipping; “Z” bounds

9 forward jumps + sprint; one leg forward jump + sprint; skipping + sprint; “Z” bounds + sprint

strength and power 
(medicine ball)

10 Squats with a ball; lateral squats with a ball; squats with a ball pushing forward; squats with a ball pushing up; lateral 
squats with a ball pushing forward; lateral squats with a ball pushing up

11 Forward; lateral, and backward squats with a ball; forward, lateral, and backward squats with a ball pushing forward; 
forward, lateral, and backward squats with a ball pushing up

12 Diagonal chop down; diagonal chop up; deadlift with a ball; squat jumping with a ball; bound with a ball; squat 
jumping turn 90° with a ball

Strength and Power 
(pad)

13 Plank; supination-abdominal crunch; plank-hand touch shoulder; supination-reverse crunch

14 “V” sit with rotation; Supination-leg rotation; pronation-hyperextension; supination- 45-degree abdominal crunch; 
supination-leg raise; hyperextension

15 Glute bridge; supination-arm overhand sit with straight legs; supination-leg raise; glute bridge - one leg lift; V-up

Movement skill 
(agility ladder)

16 One foot in each rung; two feet in each rung; high knees; forward carioca; in-in-out-out

17 One foot in each rung; two feet in each rung; high knees; forward carioca; in-in-out-out

18 One foot in each rung + sprint; two feet in each rung + sprint; high knees + sprint; forward carioca + sprint; In-in-
out-out + sprint

Energy systems 
development (cone)

19 5–10 shuttles verbal commands

20 5–10-15 shuttles

21 5–10–15-20 shuttles

Advantage 
stage II

Plyometric training 
(line drill)

22 Hops; “Z” hops; hop scotch two feet in; hop scotch one foot in

23 One leg hop; one leg “z” hop

24 Lateral hop; forward and backward Lateral hop; one leg lateral hop; one leg forward and backward hop

Strength and Power 
(medicine ball)

25 squats with a ball; lateral squats with a ball; squats with a ball pushing Forward; squats with a ball pushing up; lateral 
squats with a ball pushing forward; lateral squats with a ball pushing up

26 Walking lunges pushing forward; walking lunges pushing up; walking lunges with a rotation

27 Walking lunges pushing forward; walking lunges pushing up; walking lunges with a rotation

Strength and Power 
(pad)

28 Plank; supination- abdominal crunch; plank – hand touch shoulder; supination-reverse crunch

29 “V” sit with rotation; supination-leg rotation; pronation-hyperextension; supination- 45-degree abdominal crunch; 
supination-leg raise; hyperextension

30 Glute bridge; supination-arm overhand sit with straight legs; supination-leg raise; glute bridge - one leg lift; V-up

Movement skill 
(agility ladder)

31 Sprint (two cones); side slide (two cones); shuttles; “S” running; running circle; lateral running circle

32 “L” sprint; “L” sprint + side slide; “L” sprint + carioca running; “V” sprint; “V” sprint + side slide; “V” + “8” circle 
running

33 Square sprint; square side slide + sprint; square carioca + sprint + side slide; square running circle; “X” sprint; agility 
box (verbal commands)

Energy systems 
development (cone)

34 5–10-15 shuttles

35 5–10–15-20 shuttles

36 5–10–15-20-25 shuttles
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7. Discussion

To fill the gap in the application of functional training in primary 
school PE, this study designed and developed a 12-week functional 
training program, that could be  incorporated into PE lessons, to 
improve students’ physical fitness. The design and development were 
guided by the ADDIE model. The applicability and acceptability of the 
program were evidenced by both the positive feedback from experts 
and students and the significant changes in students’ physical fitness 
after implementation.

When experts gave feedback on the program, most of them were 
positive about the program. They used words that generally express 
positive attitudes and express approval of the program, such as ‘全面’ 
(comprehensive), ‘可操作性’ (operability), and ‘可行性’ (feasibility).

Other than feedback from experts, it was also important to get 
feedback from students, in terms of their interest in the program. 
Interest is both a psychological state of attention and affection 
toward a particular object or topic and an enduring predisposition 
to reengage over time (75). It had long been recognized as a 
motivation factor that guides children to learn (76, 77) and a meta-
analysis had reported that situational interest was a primary 
motivator for students to engage in PE (78). Most PE teachers 
focused on controlling the characteristics of situational interest to 
stimulate students’ situational interest, which had been proven to 
be  positively correlated with learning engagement, to influence 
learning engagement (79, 80). In this study, the feedback on the 
students’ situational interest showed that the novelty and 
exploratory dimensions scored the highest. Novelty meant that the 
program had more novelty, and could attract participants’ attention 
(81). Exploratory intention indicated that participants were willing 
to explore a certain way of the program, which was a prerequisite 
for maintaining interest. This finding was in line with a study about 
the process of interaction between the learner and the learning 
content (78). The authors pointed out that learners felt the novelty 
and challenge of the learning content, that learners’ exploration 

intentions were awakened, and at the same time, they could 
experience a sense of enjoyment, which could stimulate their 
situational interest. Besides novelty and exploration, the other 
dimensions, such as attention demand, instant enjoyment, and total 
interest also had scores that were larger than 4, which meant that 
the program led to a high level of situational interest. As Zhou et al. 
(82) pointed out, functional training exercises were not only easily 
adapted to individual fitness levels, which could lead to a greater 
sense of mastery and enjoyment, but they were also fun, novel, and 
challenging due to the use of a variety of small, portable equipment 
and rapid changes in activity pace.

Conversely, the challenge dimension had the lowest score. 
However, it is possible that this dimension had little influence on the 
program as in a follow-up study to Chen and Darst (83), a path 
analysis had revealed that (a) instant enjoyment and exploration 
highly contributed positively to situational interest, (b) novelty and 
attention demand partially contributed positively, and (c) physical 
challenge contributed little (84). In this study, the participants might 
have been confident that they could complete the program, but it did 
not influence their interest in it.

As for the physical fitness performance, the results of the 
physical fitness test indexes showed that the baseline scores were 
significantly different from the post-test scores. All students had 
a positive growth rate and improved their physical fitness 
performance after the 12-week functional training program. 
Participants’ BMI, a sensible indication of children’s overall 
adiposity (85), increased dramatically but stayed within normal 
weight ranges (53), possibly due to increased muscle mass (86). 
Participants’ flexibility (sit and reach), muscular strength and 
endurance (timed sit-ups and timed rope-skipping), and speed 
(50 m sprint) all improved. It appeared that the proposed design 
and arrangement of functional training incorporated into PE 
lessons were effective in improving the students’ physical fitness. 
The results of this study were consistent with a systematic review 
that reported that functional training could improve speed, 
muscle strength, muscular endurance, and other physical 
variables (87).

This study is not without some limitations. The goodness of 
movement completion is influenced to some extent by the cognitive 
level of students in the process from movement understanding to 
movement execution. In addition, in the selection of movements in 
the program, some simple and easy movements were chosen, which 
to some extent reduced the intensity of the exercises (69). Finally, this 
study mainly focused on the control of PE classes and did not control 
for extracurricular activities, which may have some influence on the 
results of the study.

8. Conclusion

Children, whose health set the stage for adult health, are vital 
to the nation’s present and future (88). Schools, as the main place 
for children to improve their physical fitness (78), urgently need 
to conduct an in-depth study of the PE lessons to find solutions 
to improve the quality of the PE curriculum to improve students’ 
physical fitness effectively. This study was aimed at the physical 
fitness part of the HPECM. Under the scientific guidance of the 

FIGURE 2

Word cloud generated from expert feedback.
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ADDIE model, the design results of this research had not only 
been recognized by experts and students but also played a 
positive role in improving students’ physical performance. 

Subsequent research endeavors will implement this program in 
different grades of PE lessons in primary schools, conduct 
comprehensive teaching experiments, hope to address potential 

TABLE 5 The effects of the functional training curriculums on measured outcomes.

Variable Pre-test Post-test N Z t p-Value Effect Size 95%CI

Mean  ±  SD Mean  ±  SD d r

BMI (kg/m2) 
※ 15.99 ± 3.30 16.49 ± 3.08 18 2.75 / 0.006⁎ / 0.16 (−0.77, 1.08)

VC (ml) ※ 1559.17 ± 248.35 1705.83 ± 227.39 18 3.72 / 0.000⁎ / 0.62 (−0.33, 1.56)

Sit and reach 
(cm) ※ 10.66 ± 5.40 12.78 ± 5.03 18 3.62 / 0.000⁎ / 0.41 (−0.53, 1.34)

Timed sit-ups 
(counts) ※ 36.0 ± 6.96 41.5 ± 4.67 18 3.73 / 0.000⁎ / 0.93 (−0.04, 1.90)

50 m sprint 
(seconds) 10.71 ± 0.66 10.00 ± 0.60 18 / −11.25 0.000⁎ −1.13 / (−2.12, 

−0.13)

Timed rope 
skipping 
(counts)

141.44 ± 11.56 159.89 ± 10.00 18 / 11.05 0.000⁎ 1.71 / (0.63, 2.79)

※Non-parametric. ⁎Significant at p ≤ 0.05.

TABLE 4 Summary of the PESIS.

Dimensions Items Strongly 
Disagree

Disagree Neutral Agree Strongly 
Agree

Mean (SD)

N (%) N (%) N (%) N (%) N (%)

Novelty

Q9 0 (0) 0 (0) 0 (0) 3 (16.7) 15 (83.3)

4.83 (0.38)
Q13 0 (0) 0 (0) 0 (0) 3 (16.7) 15 (83.3)

Q16 0 (0) 0 (0) 0 (0) 3 (16.7) 15 (83.3)

Q17 0 (0) 0 (0) 0 (0) 3 (16.7) 15 (83.3)

Challenge

Q2 1 (5.6) 2 (11.1) 1 (5.6) 7 (38.9) 7 (38.9)

3.67 (1.34)
Q3 2 (11.1) 3 (16.7) 2 (11.1) 6 (33.3) 5 (27.8)

Q20 3 (16.7) 2 (11.1) 2 (11.1) 0 (0) 11 (61.1)

Q3 3 (16.7) 2 (11.1) 3 (16.7) 4 (22.2) 6 (33.3)

Exploration 
Intention

Q8 0 (0) 0 (0) 0 (0) 3 (16.7) 15 (83.3)

4.83 (0.38)
Q10 0 (0) 0 (0) 0 (0) 3 (16.7) 15 (83.3)

Q15 0 (0) 0 (0) 0 (0) 3 (16.7) 15 (83.3)

Q24 0 (0) 0 (0) 0 (0) 3 (16.7) 15 (83.3)

Instant Enjoyment

Q1 0 (0) 0 (0) 0 (0) 7 (38.9) 11 (61.1)

4.65 (0.44)
Q12 0 (0) 0 (0) 0 (0) 4 (22.2) 14 (77.8)

Q14 0 (0) 0 (0) 2 (11.1) 6 (33.3) 10 (55.6)

Q22 0 (0) 0 (0) 0 (0) 4 (22.2) 14 (77.8)

Attention Demand

Q4 0 (0) 0 (0) 2 (11.1) 8 (44.4) 8 (44.4)

4.53 (0.47)
Q6 0 (0) 0 (0) 3 (16.7) 8 (44.4) 7 (38.9)

Q18 0 (0) 0 (0) 0 (0) 4 (22.2) 14 (77.8)

Q19 0 (0) 0 (0) 0 (0) 4 (22.2) 14 (77.8)

Total Interest

Q5 0 (0) 0 (0) 0 (0) 5 (27.8) 13 (72.2)

4.75 (0.43)
Q7 0 (0) 0 (0) 0 (0) 5 (27.8) 13 (72.2)

Q11 0 (0) 0 (0) 0 (0) 4 (22.2) 14 (77.8)

Q21 0 (0) 0 (0) 0 (0) 4 (22.2) 14 (77.8)
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limitations, enhance the adaptability of the program further, 
obtain reliable and valid results, and open a window for more 
research on improving PE curriculum quality.
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Introduction: Currently, access to the Internet through smartphones has 
led to their functions going beyond purely communicative ones, allowing the 
management of massive, instantaneous, and easily accessible information. 
This research analyzed the differences in smartphone use and the prevalence 
of nomophobia, mainly according to gender and university degree of Health 
Sciences students at the University of Zaragoza during the COVID-19 confinement 
in Spain.

Methods: A descriptive cross-sectional study was carried out on a sample of 318 
first and second-grade students, who completed an online questionnaire sent 
to their institutional email, which included sociodemographic questions, other 
questions about smartphone use, and the Nomophobia Questionnaire (NMP-Q) 
scale.

Results: Compared to men (n  =  58), women (n  =  260) were more likely to use 
their smartphones more intensively daily, as were occupational therapy students 
compared to the other degree programs studied. The prevalence of nomophobia 
was moderate, being around the risk of suffering from it. No significant differences 
in scores for nomophobia among students were found according to gender, 
university degree, or population nucleus for the nomophobia scores of the 
students.

Discussion: The present study extends the existing literature on nomophobia by 
providing results of interest in terms of gender and the exceptional healthcare 
context of COVID-19. The results suggest that despite intense daily smartphone 
use young people did not reach severe nomophobia figures. This fact underlines 
the need for appropriate and healthy technology education. Understanding the 
characteristics of the populations that use the smartphone the most may help to 
analyze nomophobia rates and the massive use of the device.
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1. Introduction

Currently, access to the Internet through smartphones has led to 
their functions going beyond purely communicative ones, allowing 
the management of massive, instantaneous, and easily accessible 
information. More and more young people are acquiring a smartphone 
at an early age (1–4 years). Home confinement by COVID-19 imposed 
the need to adapt to the new reality using technology to ensure that 
private and working life could continue under health restrictions. 
Smartphones, more than ever, have been an excellent tool for 
communication and information management, which has boosted the 
use of these devices in all areas of daily life (1, 2).

Smartphones give individuals responsibility for their health, 
education, security, home, etc., assuming the position of basic goods 
that can improve daily routines by downloading Apps and, at the same 
time, help to cope with the emotional burden of the pandemic (2, 3). 
Thus, they promote better use of resources by housing multiple 
functions in a single device (4). However, the advantages offered by 
using smartphones can lead to the need for and pathological addiction 
to this device, which can lead to a pathology known as nomophobia.

Nomophobia disorder manifests as an irrational fear or feeling of 
anxiety at not having one’s phone, not using it, running out of battery, 
or not having or losing an internet connection, which deprives 
individuals of constant communication (2, 5). Although nomophobia 
is not marked in the Diagnostic and Statistical Manual of Mental 
Disorders (DSM-V), it is commonly perceived with the phobia criteria 
outlined in the DSM-V such as excessive and unreasonable fear or 
anxiety associated with an unintended object or situation, which 
causes immediate anxiety. Despite the person recognizing that her fear 
is disproportionate and avoidance of the feared situations, at the same 
time, we can observe disruption of routines and relationships due to 
the phobia. In this case, in 2014, Bragazzi and Del Puente, proposed 
to consider the inclusion of nomophobia in the DSM-V given its 
clinical relevance, epidemiological characteristics, and the importance 
of this condition shortly, as evidenced (6).

The possibility offered by smartphones to obtain easily accessible 
communication over time encourages people to be  permanently 
connected and can lead to an addiction problem Young people use 
smartphones much more intensively than other sectors of the 
population, as social and interpersonal relationship needs take on 
central importance. This population group is therefore much more 
prone and vulnerable to smartphone-related problems (7–9). In 
addition, social networks aggravate problematic use. According to the 
latest research (2, 10–12), there are differences between men and 
women in the time spent using smartphones, which is predominantly 
intense and constant. In addition, the exceptional situation brought 
about by the arrival of COVID-19 led to new forms of smartphone use 
by young university students who were in a situation of home 
confinement (2).

Age and gender have also been indicated in numerous studies as 
conditioning factors in nomophobia. Likewise, young women score 
higher on the scales for this disorder, due in part to their greater use 
of social media platforms. However, smartphone use is becoming 
increasingly homogeneous across individuals, which casts aside the 
classic gender roles set by the collective imagination (13, 14).

Regarding this last point, it is worth noting that the scientific 
literature and studies on technology use by young people have been 
lacking over the last decade in comparison to the burgeoning current 

research (15–17). There is currently much controversy regarding 
gender as a modulating factor in nomophobia. There are previous 
studies that show differences between men and women in 
nomophobia, with women being more likely to have this disorder (12, 
18, 19). Similarly, there are studies in which no differences were found 
according to gender (14, 20, 21). In this sense, it is interesting to know 
whether Health Sciences students suffer from nomophobia and 
whether there are differences based on gender.

The study aims to describe the use of Mobil devices and to analyze 
the presence of nomophobia in first and second-year university 
students in the Faculty of Health Sciences (FHS) at the University of 
Zaragoza, with stratification of the results by gender, degree, and 
population nucleus where they usually live.

2. Materials and methods

2.1. Study design

We performed an observational, descriptive, cross-sectional study 
during April 2020. The study complies with the STROBE checklist for 
cross-sectional studies.

2.2. Population and scope of the study

The study was conducted at the FHS of the University of Zaragoza 
(Spain) with university students enrolled in their first and second year 
at the faculty who fully and correctly answered the questionnaire. No 
probabilistic purposive sampling by the investigators was used. The 
results were obtained during the questionnaire carried out in April 
2020. Of the total number of students that made up the study 
population (N = 610), the sample calculation for a confidence level of 
95% and a margin of error of 5% was 237 students. The final sample 
consisted of 318 participants.

Inclusion criteria refer to the student in the faculty of health 
sciences of the University of Zaragoza, with informed consent signed, 
and exclusion criteria were those participants with incomplete or 
incorrectly completed questionnaires which, therefore, were not 
useful for the study.

2.3. Data collection instrument or 
procedure

Due to the lockdown ordered by the Government of Spain as a 
consequence COVID-19 outbreak, information was gathered using an 
online form on the Google Apps For Education (GAFE) platform. It is 
a package of Google tools and services designed for educational centers 
and allows collaboration and learning safely and securely. In the present 
investigation, this tool was accepted by the Research Ethics Committee 
of the Community of Aragón and the University of Zaragoza, Spain. 
The data were protected and each student could only access the 
questionnaire once. Participants received an email containing the 
survey to their university email account, which remained freely open 
for participants throughout April 2020. The email contained a link that 
directed them to the questionnaire on the GAFE platform. When they 
accessed the questionnaire, participants were asked to sign their 
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consent to participate in the study and were given a brief explanation 
of the guidelines to continue and access it. The questionnaires were 
registered and coded with random numbers and letters.

Nomophobia was assessed using the Spanish version of the 
Nomophobia Questionnaire (NMP-Q) scale (22). With an ordinal 
alpha of 0.95 for the total score, this scale has 20 items, with 7 answer 
options (from 1 = strongly disagree to 7 = strongly agree). Scores range 
from 20 to 140, with which higher scores are linked to higher levels of 
nomophobia. The 15th percentile pertains to occasional users or not 
nomophobia (with a cut-off score of 34 points), the risk zone is from 
the 80th percentile (with a cut-off score of 72 points), whilst 
problematic smartphone use starts at the 95th percentile (94 points). 
The Nomophobia Questionnaire (NMP-Q) in its Spanish version (22) 
confirms the factorial structure of the Spanish version of the NMP-Q 
of Gonzalez-Cabrera et al. (23) and the original four-factor model of 
Yildirimy and Correia (24) conducted through a non-probabilistic 
sampling on 5,012 participants, showing a hierarchical model of 4 
factors with good psychometric fit.

2.4. Study variables

Primary variables included questions on student 
sociodemographic characteristics (gender, age, family home 
postcode), academic education (year and degree), and their 
smartphone (operating system, time spent using it daily, daily 
dependence, and overall smartphone dependence). The second 
variable includes questions about NMP.

2.5. Statistical procedures

Descriptive statistics (mean, standard deviation, median, 
coefficient of variation, and asymmetry were used to report 
quantitative values). The distribution of categorical variables is shown 
by absolute and relative frequencies.

Distribution normality was verified using the Shapiro–Wilk test. 
The accepted significance value throughout the entire study was 0.05, 
assuming a confidence interval of 95%. Accordingly, values below 0.05 
(p < 0.05) were considered significant. A univariate and bivariate 
analysis was performed. In the bivariate analysis, the relationship 
between the quantitative and qualitative variables was studied. The 
mean difference of the continuous variables (age and nomophobia) 
was compared. In the cases where at least one quantitative variable was 
compared, after rejecting the normality of the groups, a nonparametric 
equivalence Mann–Whitney U test was conducted, which yielded the 
value of p for the compared groups. Where the surveyed population 
was stratified into three groups, first the normality and equality of 
variances were tested. Next, an ANOVA test was run for equal 
variances, and a Kruskal–Wallis test was to determine if there were 
variations from the normality. The analysis was performed using the 
RCommander program (version 3.6.1).

2.6. Ethical considerations

This study was developed following the Data Protection 
Regulation (EU) 2016/679 of the European Parliament and the 

Organic Law 3/2018 on data protection. The information was treated 
confidentially and anonymously as the data were dissociated. The 
study was approved by the ethics committee of Aragon (CEICA-PI 
20/170).

3. Results

3.1. Sociodemographic characteristics

The sociodemographic characteristics of the population under 
study are shown in Table 1. They indicated that 81.8% of the surveyed 
students were women and 18.2% were men. 79.56% of the students 
were from a city, whilst 20.44% had their normal residence in a village. 
The mean age was 20.4 years (men = 20.2; women = 20.5).

There was a clear predominance of female students at a general 
level, which was maintained in all the degrees based in the Faculty of 
Health Sciences. However, there were notable differences between the 
physiotherapy degree, with a masculinity ratio of 0.4, and the 
occupational therapy or nursing degrees where the masculinity ratios 
were between 0.16 and 0.14, respectively.

3.2. Smartphone use and risk of 
nomophobia

The students used their smartphones for approximately 4 h per 
day (4.22 h) and checked them on average every 35 min (0.58 h) as 
shown in Table 2. The analyses (Table 3) showed that men spent a little 
over 3 and a half hours per day on their smartphone, whilst women 
did so for a longer average period of 4 h and 35 min (Wilcoxon signed-
rank test, p = 0.001) as well as Occupational Therapy students 
(ANOVA, p = 0.012) who reported using their smartphone an average 
of 4.75 h per day.

On the other hand, 86.48% of students stated they were able to 
spend 24 h without their smartphone, although almost the same 
percentage (84.2%) stated they would not be able to go without it 
indefinitely. Nevertheless, a higher percentage of female students 
(15.4%) than male students (5.2%) reported daily dependence on their 
smartphones (chi-squared test, p = 0.039). On the other hand, they 
were not found by a degree or population nucleus (Table 4).

According to the rating of NMP-Q, it was observed that rating 
between 34–72 there is no nomophobia, 73–94 risk of nomophobia, 
and 100–140 nomophobia. After analyzing the student scores on the 
NMP-Q scale, it was observed that 45.28% of the population in the 
study were not homophobic, 37.42% were in the risk zone and 14.78% 
of the students had nomophobia (Figure 1).

3.3. Relationship between gender, degree, 
and population nucleus

Table  5 shows the results of the analysis of the nomophobia 
variable in the NMP-Q scale. The results are broken down by student 
gender, university degree, and population nucleus where they usually 
live. Regarding gender, the mean score was higher in women than in 
their male peers, with a maximum score of 132 points compared to a 
maximum of 119 points in men. However, no significant differences 
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were identified in nomophobia scores based on student sex (Welch’s 
t-test, p = 0.602).

Related to the university degrees that were present in the study 
were degrees in nursing (n = 135), physiotherapy (n = 85), and 
occupational therapy (n = 80). Nursing students presented a mean 
score of 73.66 points in the NMP-Q, future occupational therapists 
had 70.42 points, and physiotherapists had 70.21 points. The data 
shows that no significant differences were found for nomophobia 
scores according to the degree (ANOVA, p = 0.618). According to the 
type of population nucleus in which the students usually resided, the 
results showed no significant differences in their score on the NMP-Q 
scale (Welch’s t-test, p = 0.807).

4. Discussion

The COVID-19 confinement provided an opportunity to 
investigate the prevalence of nomophobia among health science 
students during a period of health crisis.

The smartphone is currently the device of choice, as it allows 
information to be  obtained and communicated continuously and 
instantaneously. This communicative function contributes to the 
satisfaction of individuals’ need for social relationships (25, 26). 
Especially during late adolescence (17–21 years) and later youth, 
interpersonal relationships acquire greater relevance, as they favor the 
feeling of acceptance by the social group (27). Young people use more 
intensive the smartphone, which is reflected in the hours of use of the 
device and the constant checking of it (28).

Along the same lines as the present investigation, several studies 
showed high results regarding the time spent using smartphones by 
young people (28, 29). The COVID-19 pandemic highlighted the need 
to use technology to maintain communication with the rest of society. 

University students manage their daily activities autonomously and 
rely mainly on their smartphones for this purpose (30, 31).

As in the present study, the time that young people use their 
smartphones daily exceeds 3 h in most studies (32–35) and even 
exceeds 5 h (36). Most studies agree that women tend to use their 
smartphones more daily for socializing (37–39). In addition, there is 
an underestimation of smartphone usage time among students, since, 
as indicated by Cabrera García-Ochoa (34) university students claim 
to use the smartphone between 2 and 4 h per day and, however, they 
claim to feel annoyed for not being able to check the device in class. 
Checking the smartphone is done routinely and automatically, 
creating the false perception of less exposure time to the device 
(34, 40).

In this way, the constant use of the device and its main function 
in the lives of young people can lead to its dependence and the 
development of affectations such as nomophobia (2, 30).

Analysis of the prevalence of nomophobia during the month which 
coincided with the strictest home confinement measures in Spain, 
provides insight into the prevalence of this disorder at a time when 
information and communication technologies were a key element in 
being able to maintain educational, work, and personal activity (31).

Coinciding with the above results, the works of Daei et al. (13), 
Cain et al. (41), and Moreno Guerrero et al. (13, 42) showed moderate 
nomophobia rates very similar to those of the present investigation. 
In some studies, this proportion tended to increase (13). The elevated 
risk of nomophobia among young people prevails over milder forms 
of dependence.

It has been observed that the nomophobia score increases 
especially when there are situations that make interpersonal 
relationships impossible, such as the impossibility of contacting or 
being contacted by family and friends (42). The need for social 
relationships that the smartphone allows satisfying through its various 
functionalities is the factor that drives young people to make intensive 
use of this technology to expand their relational sphere (9). According 
to Braña Sánchez and Moral Jiménez (43), greater use of the phone 
can predict an increased risk of nomophobia, as well as generalized 
anxiety. Mainly, the authors relate these factors to dependence on 
social networks, which leads individuals to need their smartphones 
excessively, in turn generating disorders such as nomophobia.

As in several studies (41, 42, 44), even though the highest 
nomophobia scores on the Nomophobia Questionnaire (NMP-Q) 
scale were recorded by women, no significant differences were found 

TABLE 1 Descriptive analysis of the sociodemographic variables: population nucleus and university degree according to gender.

Variables Women Men No binary Total

Type Subtype N % N % N % N %

Total Gender 260 81.80 58 18.20 0 0 318 100.00

Population nucleus

  City 206 81.42 46 18.18 0 0 252 79.56

  Village 54 83.07 12 18.46 0 0 66 20.44

Degree

  Nursing 118 87.40 17 12.60 0 0 135 42.50

  Occupational Therapy 73 85.90 12 14.10 0 0 85 26.70

  Physiotherapy 69 70.40 29 29.60 0 0 98 30.80

N, population.

TABLE 2 Daily smartphone usage time and smartphone checking-in 
hours.

Variables M Mdn SD CV S N

Smartphone 

usage time

4.22 4 1.95 0.46 1.28 318

Smartphone 

checking time

0.58 0.38 0.66 1.11 2.76 318

M, mean; Mdn, Median; SD, Standard Deviation; CV, coefficient of variation; S, Skewness.
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with their male peers. The results of the present investigation 
contribute to the existing literature on nomophobia, which presents 
discrepancies in terms of gender (12, 14, 18, 20, 21). In Spain, the 
majority of university Health Sciences studies are attended by 
women, with rates of around 80%. This fact implies that in the present 
research, a population sample with homogeneous characteristics was 
obtained (45).

Regarding the different university degrees studied, the future 
nurses obtained a mean score of nomophobia that exceeded the risk 
percentile on the NMP-Q scale without any significant differences 
with the Occupational Therapy and Physiotherapy students. Similarly, 
nomophobia in Health Sciences studies is high, especially in the 
Nursing degree (46). Berdida and Grande (47), in their research with 
nursing students, found a relationship between their nomophobia and 
a lower level of attention and motivation. Nomophobia represented a 
danger to their health, but also to their patients. One of the main 
functions of future health professionals is vigilance and clinical safety, 
which was altered when attention was reduced by the urgent need to 
consult the smartphone (47).

The COVID-19 pandemic made it impossible for students 
acquisition of practical skills, to attend physical classes and contributed 
to the transition to the implementation of all their educational activities 
through distance learning technologies (30). During this health crisis, 

in which information on the evolution of COVID-19 was mainly 
obtained through the smartphone, reinforces the results obtained in 
the present investigation of the extensive time spent using the 
smartphone. COVID-19 signified a risk of suffering from nomophobia 
in students. The results obtained showed a moderate nomophobia 
score as in similar studies on the university population (13, 41). 
Reduced face-to-face social interactions generated a context of high 
anxiety and intense smartphone use that contributed to the 
development of nomophobia during this period (48).

5. Strengths and limitations

One of the limitations was that almost 82% of the participants 
were women in a study stratified by gender, which is an enormous 
limitation. Although multiple comparisons analysis provides 
confidence in the results of the present study, future research 
should include a more heterogeneous sample so that comparisons 
by gender have more statistical power. In addition, although there 
were no age differences among the participants, it would 
be  interesting to conduct future studies that include larger age 
ranges. However, due to the exploratory nature of this study, these 
results are considered a preliminary test for future research to 
address the problem of nomophobia among the young university 
population. Furthermore, it offers a reading of a current social 
disorder at a time of epidemiological crisis. Specifically, future 
work comparing the results before and after the COVID-19 health 
crisis in similar populations would be beneficial.

6. Conclusion

The study indicated an intensive use of the smartphone that 
can be classified as dysfunctional, with a large proportion of health 
science students showing a risk of suffering nomophobia. On the 
other hand, it should be noted that the students of the different 
degrees in the research did not use their smartphones in the same 
way, with daily use being higher in occupational therapy students. 
In any case, concerning the rates of nomophobia presented by the 
students, no significant differences were found by gender. Likewise, 

TABLE 3 Daily smartphone usage time according to gender, university degree, and population nucleus.

Variables M Mdn SD CV S N Test

Gender

Men 3.65 3 1.92 0.53 1.63 58 Wilcoxon

p = 0.001Women 4.35 4 1.94 0.45 1.27 260

Degree

Nursing 4.09 4 1.59 0.39 0.84 135 ANOVA

p = 0.012Occupational therapy 4.75 4 2.06 0.43 1.03 85

Physiotherapy 3.95 3,5 2.22 0.56 1.71 98

Population nucleus

Village 4.35 4 2.03 0.47 1.65 65 Wilcoxon

p = 0.810City 4.18 4 1.93 0.46 1.81 253

M, mean; Mdn, Median; SD, Standard Deviation; CV, coefficient of variation; S, Skewness.

TABLE 4 Students perceived diary dependence on their smartphones.

Variables No Yes Test

Gender

  Men 94.8% 5.2%
x2

p = 0.039  Women 84.6% 15.4%

Degree

  Nursing 81.5% 18.5%
x2

p = 0.0686  Physiotherapy 91.8% 8.2%

  Occupational therapy 88.8% 11.2%

Population nucleus

  Village 83.1% 16.9%
x2

p = 0.369  City 87.4% 12.6%
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no relationship was found between nomophobia and the degree 
and the type of population center to which the students’ normal 
residence belonged.

Increasingly, relationships between individuals and between 
individuals and institutions are mediated by electronic devices. In this 
context, it is necessary to know whether this relationship with 
technology is healthy or could turn into a health problem. For this 
reason, the research focuses on future health professionals, who will 
be in charge of following the trajectory of nomophobia and establishing 
measures or action plans according to the current situation. To this 
end, future research related to this disorder is required, including a 
more heterogeneous population with a larger sample size.

7. Implication for practice

This fact reveals a unifying break and identifies smartphone 
use, as popular as it is necessary for young people, as a common, 
homogenous trait. These findings may contribute to a better 
understanding of the use of mobile phones, especially when the 
time spent on and commitment to them may increase. Intense and 
widespread use of smartphones by young people contributes to the 
need to improve the technological education of this population 
group, orienting the guidelines to the healthy use of smartphones. 
Prevention of nomophobia and health promotion are key for 
educational projects to contribute to reinforcing healthy 

FIGURE 1

Classification of nomophobia levels according to the Nomophobia Questionnaire (NMP-Q) Spanish version.

TABLE 5 Mean nomophobia score (NMP-Q) according to gender, university degree, and population nucleus.

Variables M Mdn SD CV S min max N Test

General 71.7 72 21.3 0.30 0,13 20 132 318 –

Gender

  Men 70.5 66.5 19.0 0.27 0.33 36 119 58 Welch

p = 0.602  Women 72.0 73 21.8 0.30 0.08 20 132 260

Degree

  Nursing 73.6 73 20.4 0.28 0.15 28 124 135 ANOVA

p = 0.618  Physiotherapy 70.4 74 22.4 0.32 −0.2 20 113 85

  Occupational 

therapy

70.2 71 21.5 0.31 0.48 35 132 98

Population nucleus

  Village 72.34 73 22.70 0.31 5e−3 23 132 65 Welch

p = 0.8071  City 71.5 72 20.9 0.29 0.16 20 129 253

M, mean; Mdn, Median; SD, Standard Deviation; CV, coefficient of variation; S, Skewness.
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technological habits in the present social reality in which young 
people live in cyberspace.
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Aim: Understanding knowledge, attitudes and behaviors related to nutrition is 
crucial in developing effective intervention strategies to promote healthy eating 
habits. This study revised and updated the Canadian Behavior, Attitude and 
Nutrition Knowledge Survey (C-BANKS) to align with the current Canada’s Food 
Guide and dietary guidance and report on its reliability and validity with a new 
population.

Method: Data from 167 early childhood educators were recruited to test the 
revised C-BANKS’ reliability and validity. Reliability, as measured by internal 
consistency, was assessed using Cronbach’s alpha, while concurrent validity was 
determined by correlating the C-BANKS 2.0 scores with the CHEERS (Creating 
Healthy Eating and Active Environments Survey) and Mindful Eating Questionnaire 
(MEQ). Responsiveness was assessed by comparing a baseline C-BANKS 2.0 score 
to a post-test score after completing an online healthy eating and physical activity 
educational intervention.

Results: The adapted C-BANKS 2.0 questionnaire demonstrated good internal 
consistency (Cronbach’s alpha >0.70) and construct validity with related measures 
CHEERS and MEQ (p < 0.05). The C-BANKS 2.0 demonstrated strong responsiveness. 
Specifically, C-BANKS 2.0 scores increased after the nutrition education intervention 
(p < 0.001). Additionally, there were no signs of floor or ceiling effects.

Conclusion: The adapted C-BANKS 2.0 demonstrated satisfactory internal 
consistency, construct validity, and responsiveness to measure of nutrition 
knowledge, attitudes, and behaviors in an early childhood educator population. 
The revised C-BANKS 2.0 provides insight into the key factors that influence 
dietary habits thereby informing the design and evaluation of effective nutrition 
community intervention programs.

KEYWORDS

nutrition, questionnaire, knowledge, attitude, behavior, validation, healthy 
environments, community

1. Introduction

Research consistently demonstrates the link between good nutrition, improved overall 
health, and mental well-being (1–7). Assessing knowledge, attitudes and nutrition-related 
behaviors is critical in order to plan effective intervention strategies to promote healthful eating 
behaviors and consequently to contribute to improved health and quality of life.
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Nutrition knowledge is defined as the understanding of concepts 
and processes related to nutrition and health, including nutrient 
sources, the diet and disease relationship, as well as dietary guidelines 
(8). Greater nutrition knowledge has been linked to increased fruits 
and vegetables intake (9), lower intakes of fat (10) and healthier food 
choices supported by food label use (8, 11). The suggested working 
mechanism through which nutrition knowledge influences nutrition 
behavior includes its effects on cognition (12). Health behavior 
theories assume that knowledge is an important distal factor that can 
support behavioral change by influencing attitudes and motivation to 
perform a certain health behavior (12). Sufficient levels of nutrition 
knowledge can influence individuals’ motivation to adopt a healthy 
diet and foster more positive attitudes towards healthy eating (13, 14). 
Nutrition knowledge is recognized as an important predictor of food 
choice behavior (15). Additionally, measurement of nutrition 
knowledge is also an important piece in understanding the complex 
relationship with nutrition attitudes.

According to behavior change theories, attitude is the favorable or 
unfavorable feeling towards a particular behavior and is considered a 
predictor of people’s intentions and behaviors (12, 16–18). Positive or 
negative attitudes towards nutrition and health have been found to 
influence food selection decisions and nutrition behaviors (19). Again, 
measuring the interplay between people’s knowledge, attitudes, and 
behaviors can be helpful in planning interventions that are targeted to 
improve health.

The Knowledge, Attitude, and Practice (KAP) model provides a 
framework for facilitating meaningful change in nutrition practices 
(20). Assessing knowledge, attitudes, and practices is the first step in 
the behavior change process as it will inform the development of 
health promotion initiatives to change those behavioral determinants 
and ultimately promote behavior change (21, 22). Many KAP tools 
exist to measure what people know, believe, and do with regards to 
health and nutrition. The Diet and Health Knowledge Survey (23) is 
one such example that has been developed for the U.S population. 
Validity cannot be  assumed outside the population or culture for 
which it has been developed. Regardless of whether (24) the DHKS 
has demonstrated validity and is considered a comprehensive measure 
of nutrition knowledge and attitudes in the U.S population (25).

Little information on the knowledge, attitudes and nutrition-
related behaviors of Canadians is known. Lafave et al. (26) developed 
the Canadian Behavior, Attitude and Nutrition Knowledge Survey 
(C-BANKS) to address the need for a comprehensive survey assessing 
dietary knowledge, attitudes, and behaviors among the Canadian adult 
population. Subsequently, other tools were created for the Canadian 
context, but these tools predominantly measure nutrition knowledge 
alone (27, 28) or knowledge and attitudes (29). To date, the C-BANKS 
is the only Canadian specific survey that measures nutrition-related 
knowledge, attitudes, and practices in a single questionnaire. This 
survey can be used to inform program and policy development, as 
well as evaluate the effectiveness of health behavior interventions for 
the Canadian adult population.

Theories of behavior change were used to develop the original 
questionnaire (16, 18, 30). The original C-BANKS was comprised of 
132 items assessing dietary knowledge (knowledge of food guide, 
important nutrients, as well as nutrition and health interrelationships), 
attitude (perception of healthy eating) and practices (food choice 
behavior, use of nutrition labels). The content of this questionnaire 
was based on Canada’s Food Guide (CFG) at the time (i.e., 2007). 

Canadian experts were consulted at the development and validation 
stage followed by feedback on the content, sensitivity, and accuracy of 
the items in measuring the different constructs. A more detailed 
description of the original instrument design and validation is 
described elsewhere (26).

Canada’s dietary guidelines were revised in the updated January 
2019 Canada’s Food Guide (31). The changes to the 2019 version of 
the CFG were significant, particularly when it is compared with the 
2007 CFG version (32) on which the original C-BANKS was designed. 
Changes included removal of serving specific daily targets, a refocus 
on plate guidelines, recommendations to increase plant-based foods, 
guidance to limit highly processed food, and sugar-sweetened 
beverage intakes. The C-BANKS was originally tested on a young 
adult population. In the current study, the target population was early 
childhood educators (educator). Understanding educators’ personal 
nutrition knowledge, attitude and behaviors plays a crucial role in 
shaping children’s eating behaviors (19, 33). The revised C-BANKS 
(C-BANKS 2.0 herein) was administered to the educator population 
as part of larger research project evaluating the effect of an intervention 
within early learning settings. This paper will only focus on the 
C-BANKS revision. It is important to assess a tool in multiple 
populations to build validity context over time and across populations 
(24). Educators are part of the adult Canadian population and 
employing the C-BANKS within this population will test a subset of 
the Canadian population and add to a growing body of evidence to 
speak to the tool’s overall validity. Therefore, the purpose of this study 
is to 1) revise and update the C-BANKS to reflect the most current 
dietary guidelines and 2) evaluate its reliability and validity.

2. Methods

2.1. Participants

The data was sourced from a larger research project “CHEERS 
HEAPful of FUN: raising healthy Albertans” conducted between 2019 
and 2021. This project evaluates the impact of a healthy eating and 
physical activity intervention in changing professional practices of 
early childhood educators. Educators complete twelve weekly online 
education modules and attend communities of practice sessions as 
part of the intervention program. The learning module intervention 
addresses nutrition and physical activity in the child care setting, as 
well as aspects of sleep, relationship with parents, and self-care of 
educators. Learning modules were supplemented with online 
community of practice sessions so as to provide the educators with an 
opportunity to share their personal experiences and deepen their 
understanding within a learning community.

Educators were recruited from two metropolitan and two 
mid-sized cities across Alberta, Canada. Educators were eligible to 
participate if they were part of an ECEC center that was a licensed 
facility-based center that served children between 2 and 5 years, had 
internet connection, and were not currently enrolled in any other 
intervention to improve nutrition and activity practices. Center 
directors were contacted by phone and provided with information on 
the study. If center directors agreed, a project coordinator recruited 
educators from a center. Those who agreed to take part in the study 
received an email package with instructions, a consent form, survey 
links and contact information of a trained research associate to answer 
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questions that arose. This study followed the ethical guidelines laid 
down in the Declaration of Helsinki (34) and the Mount Royal 
University Human Research Ethics Board approved the study protocol 
(no. 101768).

Data was collected from 167 educators at two time points, pre- 
and post-intervention after 10 months. Educators completed a baseline 
(pre-test) evaluation of their nutrition knowledge, attitudes, and 
behaviors with the C-BANKS 2.0, followed by online educational 
modules, and finally, followed by a post-test C-BANKS 2.0 test. The 
learning module intervention addressed nutrition and physical 
activity in the childcare setting, sleep, relationship with parents and 
self-care of educators. Educators attended weekly community sessions 
facilitated by early childhood education experts to reflect on the 
practical applications of the module topics within their 
childcare programs.

Educators also completed demographic questions, the CHEERS 
(Creating Healthy Eating and active Environments Survey), and the 
Mindful Eating Questionnaire (MEQ). All surveys were completed 
online using the Qualtrics© survey platform.

2.2. Instruments

The primary instrument of interest in this study was the C-BANKS 
2.0. However, other instruments were also employed to contribute to 
the validation of the C-BANKS 2.0. A short description of the revised 
version of the C-BANKS 2.0 is outlined followed by a description of 
the other instruments that were employed to measure 
longitudinal validity.

2.2.1. C-BANKS
The original C-BANKS was developed as a Canadian context 

specific tool and consistent with Canada’s Dietary Guidelines. The 
survey was based on the 2007 Canada Food Guide, literature review, 
and nutrition expert consultations. In the current study, the C-BANKS 
was revised to ensure alignment with the most current evidence and 
reflect compliance with the updated Canadian Guide released in 2019. 
The revisions included changes relating to wording of some items, 
deletion of outdated questions and addition of new questions. An 
example where a large number of items requiring revision included 
the knowledge of serving sizes (e.g., ½ cup vegetables) and number of 
servings per person based on age and sex. In the 2019 CFG the 
knowledge item became half a plate of vegetables at each meal. Details 
of revised items are provided in the Supplementary material S1. The 
C-BANKS 2.0 consists of a total of 60 items, 20 items assessing 
knowledge, 5 assessing attitude and 35 behavioral questions.

2.2.1.1. Knowledge construct
Nutritional knowledge questions focus on measuring factual 

information and participant’s awareness of specific nutritional 
concepts such as the link between nutrition and health (e.g., “Which 
of the following is a health problem related to eating added sugars?”). 
The knowledge subscale which originally included 40 questions was 
shortened to 20 questions to align with 2019 CFG update. The scoring 
remained the same with a correct response given a score of +1, 
whereas incorrect or unknown answers scored 0. The sum of all items 
provided the total score and a higher scoring indicated 
better knowledge.

The original C-BANKS assessed knowledge about food group 
intake on the basis of the number of servings. The new Food Guide 
does not include specific recommendations regarding serving sizes 
but rather relies on relative proportions instead of weight and volume. 
In addition, the new guide promotes shifting intakes towards more 
plant-based foods and shows half of the food coming from fruits and 
vegetables, a quarter from whole grain products and the remaining 
quarter from protein foods (31). Therefore, in the C-BANKS 2.0, 
questions asking about specific serving sizes for food groups were 
updated to the current recommendations. For example, the question 
“How many servings from the following Canada’s Food Guide groups 
should a person of your age and sex eat each day for good health?” was 
replaced with “Which is the best option for serving a healthy plant-
based meal?”

A new question “Which of the following foods would be considered 
a highly processed food?” was included to reflect the new guidelines of 
limiting intakes of processed meats and foods high in saturated fats.

The new Food Guide highlights the importance of using food 
labels to make informed food choices and provides guidance for 
meeting requirements of essential nutrients. The questions on 
nutrients and food labels were thus modified in the C-BANKS 2.0 to 
comply with the new recommendations (e.g., “Which food is a good 
source of calcium?,” “Compared to a regular product, a product with the 
word “light” on the label may be ___?”).

Another change made to the knowledge subscale pertains to the 
phrasing of some questions. Open-ended questions were replaced 
with multiple choice questions since the latter have been proven to 
be more objective, reliable, and time-efficient and facilitate analysis 
and information processing (35). Details of all revised knowledge 
items are listed in the Supplementary material S1.

2.2.1.2. Attitude construct
Attitude questions were designed to gauge respondents’ beliefs 

and perceptions related to healthy dietary practices and their attitude 
towards food choices (e.g., “What you eat can make a big difference in 
your chances of developing a chronic disease such as heart disease”). The 
attitude subscale was shortened from 26 to 5 questions. All attitude 
items were modified to have a similar Likert-response format with 
answering options ranging from 1 = Strongly disagree to 7 = Strongly 
agree. Some of the changes to the attitude construct include:

The question “A healthy diet means choosing empty calorie foods 
less often” was replaced with “A healthy diet means choosing highly 
processed foods less often” to be consistent with the updated Canadian 
dietary guidelines that recommends limiting highly processed food 
and eating them less often and in smaller amounts (31).

Some questions were removed as they were deemed opinion 
questions or addressing misinformation, rather than measuring 
attitude (e.g., “Recommendations on healthy ways to eat change so 
often, it’s hard to know what to believe”).

The total attitude score was calculated as the mean of items, a 
higher score reflected more positive attitudes. The revised attitude 
items can be seen in the Supplementary material S1.

2.2.1.3. Behavior construct
The behavior subscale was reduced from 55 to 35 items, with the 

majority of questions scored on a 7-point Likert scale “Never-Always.”
Questions that are not aligned with the updated Food Guide 

recommendations (e.g., “When making food choices how often do you: 
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Eat a variety of foods from each of the food groups daily/ Eat fish two 
times per week”) were removed.

Questions about food containing trans-fat were removed, since 
Health Canada has banned artificial trans-fat in 2018 and 
manufacturers were given until 2020 to ensure it was eliminated from 
the food supply (e.g., “When making food choices how often do 
you choose foods low in trans-fat”).

Questions about looking at Vitamin C and A on food labels were 
removed since those nutrients are no longer required to be listed on 
the nutrition facts table because most Canadians get enough of these 
nutrients in their diets (36). Food label questions focused on core 
nutrients such as iron, calcium, sodium, fiber, saturated fat and sugar.

Based on the Canadian movement and activity guidelines adults 
need to be active at least 150 min per week, hence the open-ended 
question “According to Canada’s Food Guide recommendations, how 
many moderate physical activity minutes should be accumulated per day 
to maintain good health for a person of your age?” was rephrased and 
converted into a multiple choice question “How many ‘sweat a little’ to 
‘sweat a lot’ physical activity minutes do you accumulate in a week?” to 
make it easier to measure participant’s self-reported engagement 
in MVPA.

The total behavior score is calculated using the average of the 
items. Components of the behavior subscale are presented in the 
Supplementary material S1.

Other questions relating to personal practice (e.g., “Which, if any, 
of the following supplements do you take on a weekly basis?) opinion 
questions (e.g., “In order to create a healthy diet, indicate the importance 
of eating the following meals”) and validation questions (e.g., “How 
many servings would you estimate that you typically consume from each 
of the following food groups?”) were not included as they did not 
specifically relate to nutrition-related behaviors. All revised items are 
presented in the Supplementary material S1.

2.2.2. CHEERS
The CHEERS survey is a community-based audit tool that 

measures the nutrition and physical activity environment in ECEC 
centers. This tool has been assessed for reliability and validity with 
early childhood experts and educators (37–39). The CHEERS tool 
includes 59 items that measure four constructs: food served (23 
items), healthy eating environment (18 items), healthy eating program 
planning (6 items), and physical activity environment (12 items). 
Items are measured using a 7-point scale with responses ranging from 
1 = “always” to 7 = “never.” The four subscale scores are calculated 
using an average of the items in the grouping. The CHEERS score is 
calculated by a cumulative average of the four subscales (range 4–28). 
In the present study, only the nutrition subdomains “food served” and 
“healthy eating environment” of the CHEERS survey were used in 
the analysis.

2.2.3. MEQ
The Mindful Eating Questionnaire (MEQ) has been assessed for 

reliability and validity to assess the mindful eating in healthy adults 
(40). The MEQ is a 28-item self-reported questionnaire that measures 
five domains of mindful eating: (1) Disinhibition (8 items), (2) 
Awareness (7 items), (3) External cues (6 items), (4) Emotional 
response (4 items) and (5) Distraction (3 items). Items are scored on 
a 4-point Likert scale from 1 = “never/rarely” to 4 = “always/usually,” 
where higher scores reflect more mindful eating. Each subscale score 

was calculated as the means of items, excluding the “not-applicable” 
responses. The total score was calculated as the mean of the 
five subscales.

2.3. Instrument property assessment

2.3.1. Reliability measures
Cronbach alpha, as a measure of internal consistency, was 

calculated for the overall C-BANKS 2.0 score and each subscale using 
data from the survey submissions. Mokkink and colleagues cluster 
internal consistency within the domain of reliability such that it 
provides an understanding of the interrelatedness of a tool’s assessment 
items (41).

2.3.2. Validity measures
The knowledge, attitude, and behavior subscales of C-BANKS 2.0 

were examined for floor or ceiling effects. Terwee et al. (42) describe 
that floor and/or ceiling effects within an assessment tool signify 
missing ranges in the lower or upper end of the measurement scale, 
which suggests limited content validity.

C-BANKS 2.0 scores were correlated to scores on nutrition related 
behavior and attitude questionnaires within the Creating Healthy 
Eating and Active Environments Survey (CHEERS) as well as the 
Mindful Eating Questionnaire (MEQ). Construct validity refers to the 
degree to which the scores of an instrument are correlated with scores 
of other instruments that align with the hypothesized outcome of the 
construct to be measured (41, 42).

2.3.3. Responsiveness
Responsiveness was assessed by determining the change in 

C-BANKS 2.0 scores pre- and post-intervention. Responsiveness 
refers to the ability of an instrument to detect changes over time in the 
construct measured (41, 42). Terwee et  al. (42) describe this as a 
measure of longitudinal validity that speaks to the validity of a 
change score.

2.4. Data analysis

Data were analyzed using IBM SPSS Statistics for Windows, 
version 28 (Armonk, NY, United States: IBM Corp.) and p value <0.05 
was considered to be significant. Mean and standard deviations (SD) 
were used to present numerical variables, whereas numbers and 
percentages were used for categorical variables. Cronbach’s alpha was 
used to measure the internal consistency reliability of the C-BANKS 
subscales and global questionnaire. The knowledge, attitude and 
behavior subscales were examined for floor and ceiling effects. The 
percentage of participants reporting the lowest score (0 for knowledge 
and 1 for attitude and behavior) and the highest scores (20 for 
knowledge and 7 for attitude and behavior) was calculated. Floor and 
ceiling effects were considered present if >15% of participants had 
scored the highest and lowest scores, respectively (42). Construct 
validity was assessed by investigating correlation between C-BANKS 
2.0 scores to scores of other related instruments (41). Data were tested 
for normality using the Shapiro–Wilk test. Since the data were not 
normally distributed, a Spearman’s correlation was run to assess the 
relationship between the C-BANKS 2.0, MEQ and 
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CHEERS. Responsiveness was assessed with paired-samples t-test to 
determine whether there was a statistically significant mean difference 
in the C-BANKS 2.0 between pre- and post-intervention. p-values 
were adjusted for multiple testing using the Benjamini-Hochberg 
method (43).

3. Results

3.1. Characteristics of study population

Of the 177 centers contacted, 83 center directors (47%) agreed to 
allow recruitment of educators in their center. Eight centers withdrew 
from the study once the intervention began for three primary reasons, 
change in center director, center closed, and center staff left the 
profession resulting in 75 centers total. Fifty of these centers (66.7%) 
were privately operated and 25 (33.3%) were not-for-profit centers. Of 
the 225 potential educator participants being recruited from the 75 
centers, 167 agreed to participate (74%). A subset of 50 participants 
completed the C-BANKS survey at pre- and post-intervention. 
Demographic characteristics of the educators are presented in Table 1. 
The majority of participants were females (94.6%) with a mean age of 
40.5 years. The educational level achieved was predominantly the 
two-year diploma CDS (46.9%) followed by a university degree 
(26.3%) and the remaining achieving the orientation course (15%) or 
one-year certificate (11.9%).

3.2. C-BANKS 2.0 internal consistency

The C-BANKS 2.0 demonstrated good psychometric properties 
in the Canadian educator population. The C-BANKS total score 
reported a good Cronbach’s alpha (0.93) for reliability. Each subscale 
demonstrated satisfactory internal consistency reliability: Knowledge 
(0.62), Attitude (0.72), Behavior (0.94).

3.3. C-BANKS 2.0 floor and ceiling effects

For all the subscales, the proportion of responses at the floor and 
ceiling was below 15%. No ceiling and floor effects were detected 
(Table 2).

3.4. C-BANKS 2.0 construct validity

As shown in Table 3, there was a statistically significant, small 
positive correlation between the C-BANKS 2.0 and MEQ, rs = 0.269, 
p = 0.002. The C-BANKS 2.0 was also significantly correlated to the 
nutrition subdomain of the CHEERS, rs = 0.156, p = 0.049. 
Additionally, ECEC staff with higher knowledge and a more 
positive nutrition-related attitude had significantly better dietary 
behaviors (p < 0.05).

3.5. C-BANKS 2.0 responsiveness

Table 4 presents the results of the paired-samples t-test conducted 
to compare C-BANKS scores at pre- and post-intervention. A 
comparison of the mean for C-BANKS before and after the 
intervention shows that there is a statistically significant difference. 
Participants in the intervention group had a statistically significant 
increase of 4.93, t (49) =4.373, p < 0.001 in the total C-BANKS score 
at 10-month follow up. Knowledge, attitude, and dietary behavior 
subscale scores also improved significantly (p < 0.05).

4. Discussion

The original C-BANKS development and its initial validity and 
reliability have been previously established and described elsewhere 
(44). In the content validation process of the original C-BANKS, a 
modified Ebel procedure was employed. Ten experts from across 
Canada reviewed the survey assessing the importance of each item. 
Items achieving an 80% consensus were included, and items not 
achieving 80% were brought to face-to-face discussions. During these 
discussions, new nutrition-related concepts were identified as 
important, leading to the incorporation of additional items. At the end 
of the process, final expert consensus was reached on all scale items 
providing a measure of content accuracy for the C-BANKS tool. The 
final questionnaire demonstrated face and content validity and a 
satisfactory Cronbach’s α value of 0.75.

Evidence-based dietary guidance changes over time, and therefore 
it is important to revise nutrition surveys based on those latest 
guidelines and research. The current study updated the C-BANKS 
with the current Canadian’s dietary recommendations and further 
validate the resulting C-BANKS 2.0. It demonstrated a suite of validity 
and reliability measures on the educator population adding to the 
C-BANKS overall validation. The C-BANKS 2.0 showed good internal 
consistency, which is an indication of a unifying construct related to 
nutrition knowledge, attitude, and behaviors. In addition to the 
C-BANKS 2.0 demonstrating strong reliability as a whole, it also 
demonstrated good reliability indices for the knowledge, attitude, and 
dietary behavior subscales. There was no evidence of floor or ceiling 
effects, suggesting that the C-BANKS 2.0 is suited to detect 

TABLE 1 Characteristics of ECEC educators.

Characteristics Frequency (%)

ECEC educator

Highest education achieved

  CDA – Orientation Course 24 (15)

  CDW – 1-year certificate – ECEC 19 (11.9)

  CDS – 2-year diploma – ECEC 75 (46.9)

  University degree 42 (26.3)

Age (yrs) 40.5 ± 11.98

Gender

  Male 7 (4.2)

  Female 157 (94.6)

Position

  Director 57 (35.6)

  Educator 90 (56.3)

  Cook/Chef 2 (1.3)

  Owner/Operator 11 (6.9)
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improvement and worsening in nutrition knowledge, attitude, and 
behaviors over time.

The paired t-test demonstrated the longitudinal validity of the 
C-BANKS 2.0. Responsiveness is a tool’s sensitivity to detect change 
over time in the constructs to be measured (41). Each of the three 
subscales and the total C-BANKS score were sensitive to change after 
an educational intervention. The significant improvement in the 
C-BANKS scores provides further evidence of overall validity and 
reliability of the revised C-BANKS. In summary, the C-BANKS 2.0 
demonstrated sensitivity to changes in knowledge, attitude, and 
dietary-related behaviors after nutrition interventions with an early 
childhood educator population.

The CHEERS and MEQ instruments have demonstrated validity 
and reliability previously (37–40). Both questionnaires measure 
similar constructs to the C-BANKS. The nutrition subdomain of the 
CHEERS assesses healthy eating environment including feeding 
practices, while the MEQ measures eating behaviors focusing on the 
emotional and bodily experiences related to eating. The positive 
significant correlation of the C-BANKS 2.0 with the MEQ and 
CHEERS provides evidence of concurrent validity for the revised 

C-BANKS and indicate that they measure similar constructs. The lack 
of perfect correlation demonstrates both tools measure similar and 
unique properties.

The positive correlation between knowledge-attitude, attitude-
behavior and knowledge–behavior reaffirms the interconnection of 
the three constructs as assumed by the KAP model (44). Our results 
are in line with previous research showing that greater nutrition 
knowledge is positively associated with favorable attitudes towards 
healthy eating (14, 45). Furthermore, our results confirm existing 
evidence of the influence of knowledge and attitude on dietary 
behavior. In the current study, participants with higher knowledge 
and favorable attitudes had higher nutrition behavior scores. This 
is in line with previous research showing that better dietary 
knowledge and more positive attitudes towards healthy eating were 
associated with healthier eating habits (46–49). Consequently, the 
C-BANKS 2.0 can be used with other populations as a baseline 
measure to understand determinants of dietary behaviors, guide the 
design of public health nutrition interventions, and evaluate the 
effectiveness of those interventions to further the 
instrument development.

4.1. Strengths and limitations

Some limitations should be  considered when interpreting the 
findings of this study. Firstly, the study sample population was limited 
to the province of Alberta, Canada which limits the generalizability of 
the findings. In addition, the majority of participants (94.6%) were 
women. Women represent 96% of the ECEC workforce so this 

TABLE 4 Change in C-BANKS 2.0 scores pre- and post-intervention.

Paired sample N Mean  ±  SD Mean difference p-value† Effect size 
(Cohen’s d)

C-BANKS total (%) Pre 50 69.09 ± 10.42 4.93 ± 7.98 <0.001 0.618

Post 50 74.02 ± 11.13

Knowledge Pre 50 11.02 ± 3.38 1.18 ± 3.39 0.023 0.348

Post 50 12.20 ± 3.76

Attitude Pre 50 5.68 ± 1.22 0.34 ± 1.06 0.028 0.319

Post 50 6.02 ± 0.98

Behavior Pre 50 4.97 ± 1.05 0.28 ± 0.52 <0.001 0.539

Post 50 5.25 ± 1.12

SD, Standard Deviation.
†Adjusted p-value using the Benjamini-Hochberg method.

TABLE 2 Floor and ceiling effects.

Floor effect % 
(N)

Ceiling effect % 
(N)

Knowledge 0% (0) 0% (0)

Attitude 0.6% (1) 4.8% (8)

Behavior 0% (0) 0% (0)

A threshold of >15% is defined as floor or ceiling effect.

TABLE 3 Correlations between C-BANKS 2.0 constructs with CHEERS and MEQ.

C-BANKS Knowledge Attitude Behavior CHEERS MEQ

C-BANKS –

Knowledge 0.707* –

Attitude 0.691* 0.263* –

Behavior 0.687* 0.258* 0.290* –

CHEERS 0.156* 0.031 0.007 0.428* –

MEQ 0.269* 0.122 0.251* 0.268* 0.100 –

*Correlation is significant at the 0.05 level (2-tailed).
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sampling is reflective of the participant sample (50). Moreover, 
educators are merely a subset of the Canadian population and future 
research will need to test the C-BANKS 2.0 on wider sample 
population to continue to test its psychometric soundness. In addition, 
respondent bias is possible given that data were self-reported. Lastly, 
the effect sizes may have been inflated in response to small standard 
errors possibly connected to the sampling of one to three participants 
in each center. Future research looking at the effects of the intervention 
on the changes in C-BANKS 2.0 should consider multivariate analysis 
to assess for covariates.

Despite these shortcomings, several strengths exist in this study. The 
longitudinal design of the study allows an understanding of the degree 
and direction of change (51). The C-BANKS 2.0 fills a gap in tools that 
assess nutrition knowledge, attitude, and behaviors collectively among 
Canadian adults (27–29). The revised C-BANKS 2.0 remains a 
comprehensive tool that has been adapted to reflect the most updated 
scientific evidence available from Health Canada’s Food Guide 
2019 (31).

Finally, knowing that good scale construction is an iterative 
process, factor analysis is recommended in future research to create a 
more condensed and efficient version of the C-BANKS 2.0. The overall 
Cronbach’s alpha value (0.93) supports this notion of potential 
redundancy and the ability to reduce the total number of items in 
the future.

5. Conclusion

The main goal of the current study was to update the 
C-BANKS to ensure coherence with the new Canadian Food 
Guide. The C-BANKS 2.0 demonstrated good reliability and 
validity for the overall measure and acceptable reliability for the 
three subscales on an early childhood educator population. The 
survey can be  used as an overall scale or administered for a 
particular subscale separately. The revised version may be a useful 
tool to gain insight into important determinants of dietary habits 
and thus inform the design and evaluation of nutrition 
intervention programs.
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Introduction: Crowdsourcing is an emerging technique to engage or access a 
wider set of experts and multiple stakeholders through online platforms, which 
might effectively be employed in waste management. Therefore, we assessed the 
feasibility of the crowdsourcing method to provide an alternative approach that 
can improve household waste segregation using an “online-slogan-contest”.

Methods: The contest was promoted via targeted emails to various governmental 
and non-governmental organizations and through social media platforms for 
around 4  weeks (25  days). The entries were received through a Google form. 
The slogans were assessed by the experts and analyzed using content analysis 
methods.

Results: Total 969 entries were received from different geographic regions in India. 
Of that, 456 were in English and 513 in Hindi. Five themes of waste segregation 
emerged from the received slogans: (1) Community awareness, responsibility, 
and support, (2) Significance of household waste segregation, (3) Use of separate 
dustbins, (4) Health and well-being, and (5) Environment and sustainability.

Discussion: Crowdsourcing approaches can be  used by local authorities for 
improving waste management approaches and are recommended as these involve 
a wider audience within a short time frame. Moreover, this approach is flexible 
and integrating crowdsourcing approaches strengthens our understanding of 
existing waste management activities.

KEYWORDS

crowd sourcing, online contest, household waste segregation, India, slogan contest, 
environmental health, community participation
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Introduction

Despite the considerable health and environmental consequences of 
inadequate waste disposal (1), community engagement in segregating and 
recycling solid waste remains limited due to lack of awareness regarding 
the long-term benefits of recycling. Robust implementations are required 
to sensitize the public, and enhance public awareness and participation. 
Social media and other internet channels exert significant influence on 
society, making public sensitization easier. Crowdsourcing is an emerging 
strategy (2) that engages a large group of individuals to collect their 
insights and concepts on various subjects or to address a societal problem 
by utilizing online resources (3).

Crowdsourcing is “when a firm outsources some functions to an 
unspecified group through an open call”. It involves people with varied 
skills and ideas joining willingly for monetary remuneration or skill 
improvement (2, 4, 5). It involves people with varied skills and ideas 
joining willingly for monetary remuneration or skill improvement (5). 
It saves money, time, and labor (5, 6). It is used for public health, 
disaster management, environmental issues, waste management, 
crime reporting, public safety, road safety, and smart city 
infrastructure. People’s ability to think, communicate, and solve 
problems is improved by involving them in data collection (7, 8). 
Crowdsourcing in health communication is supposed to help engage 
more people (4). Some researchers have also identified health social 
innovations through crowdsourcing (9). Disease diagnosis, 
surveillance, environmental health assessment, health education, 
psychology, etc., have used crowdsourcing (8). Online open challenge 
contests gather the public’s views on specific topics. Crowdsourcing 
contests are commonly used in public health research to increase 
public awareness and community engagement (10). Crowdsourcing-
based contests were effectively employed in various public health 
studies (11, 12). Crowdsourcing was used to develop interventions for 
alcohol use disorder in the United  States (13), psychosocial 
interventions for providing support to Alzheimer’s Disease Caregivers 
(14), hurricane-affected areas in Florida (15), and so on. All this 
research commented on the acceptability of crowdsourcing 
approaches and their future applicability in resolving public health 
problems by creating innovative remedies.

Waste management is another important field where crowdsourcing 
can be  effectively employed (7). Crowdsourcing is successfully 
implemented as a tool for mapping and getting information regarding 
waste disposals (7). Mobile crowdsourcing (MCS) in smart cities 
promotes urban planning activities; the public becomes an active player 
as a data generator in smart city development (16). Many Indian cities 
have initiated mobile-based applications and WhatsApp groups to involve 
the public in the municipal system and other initiatives. Crowdsourcing 
is used to map and gather waste disposal information (7, 16).

It is a potential technique for generating feasible ideas for 
recurring solid waste management problems (17). Studies have 
demonstrated the efficacy of online media in conveying education and 
awareness to the intended audience, hence fostering motivation and 
behavior modification in the intended audience (17, 18). 
Crowdsourcing engages a larger audience to disseminate information 
and messages regarding numerous topical issues efficiently. It can 
be used effectively in situations with limited resources because it is a 
simple and time-saving method for reaching a broader audience.

Crowdsourcing has grown in popularity in India as a means of 
harnessing the power of the masses (19) and leveraging collective 

intelligence to solve complex problems (20). These platforms raise 
awareness, promote transparency, and encourage citizen involvement 
in the fight against social issues (21, 22). It has been useful in 
addressing social issues; for example, platforms such as “Swechha” 
enable citizens to report environmental issues (23). Furthermore, the 
Indian government has launched initiatives such as “MyGov” and 
“Smart City Challenge,” in which citizens can contribute ideas, 
suggestions, and feedback on various public policies and urban 
development projects (24, 25). It has also proven useful in times of 
crisis and natural disasters (26).

Crowd sourcing is a problem-solving and production paradigm 
that uses the collective intellect of networked groups to achieve 
specific goals. Crowdsourcing based approaches can be effectively 
integrated into various public health researches but the utility of 
crowdsourcing tool to address public health issues are still in its 
infancy in India. The current study was conducted as a part of a 
Swedish Research Council for Environment, Agricultural Sciences 
and Spatial Planning (FORMAS) funded project focusing on a 
community-based cluster randomized controlled trial to assess the 
effectiveness of improved information and volunteer support on 
segregation of solid waste at the household level in Ujjain City, 
Madhya Pradesh (I-MISS) (27). In this study we assessed the feasibility 
of the crowdsourcing method in terms of reach (place/person 
distribution), richness in the idea (explored using qualitative 
approach) on household waste segregation via an “online slogan 
contest.” It was also envisaged to utilize the received slogans and other 
study findings in the development of waste segregation communication 
tool for IMISS Project.

Methods

We used crowdsourcing-based online slogan contest to explore 
the key message for awareness on better household waste segregation 
in India. The slogan contest was hosted by ICMR-National Institute 
for Research in Environmental Health (NIREH), Bhopal, in 
collaboration with R D Gardi Medical College, Ujjain, and Ujjain 
Municipal Corporation. Figure 1 depicts the schematic flow diagram 
for the detailed crowdsourcing approaches followed.

Promotion, dissemination, and 
participation

A contest poster and guidelines were developed to disseminate the 
contest information (Supplementary material 1). The contest was 
publicized through the official website of the IMISS project1 and 
ICMR-NIREH.2 To promote the contest, we collected email addresses 
of various governmental and non-governmental organizations across 
India, including educational institutions, municipalities, district 
collectors, NGOs and departments under Swachh Bharat Mission 
(SBM). The contest was promoted via targeted emails to respective 
organizations and social media platforms (WhatsApp, Facebook, 

1 imisswaste.rdgmc.edu.in

2 nireh.icmr.org.in
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Instagram, LinkedIn, etc.). The contest was initiated on March 7th and 
lasted for around 4 weeks (25 days), till March 31st, 2022. The first 
round of contest promotion via email was started 1 week before the 
contest start date, and a final round of promotion was done during the 
last week of the contest. Social media promotion was continued 
throughout the contest timeframe. There were no age, or gender 
restrictions for the submission, and it was open to all Indian citizens. 
Participants were restricted to submit only one slogan in English or 
Hindi with a word limit of 15 words.

Procedure and data organization

The information regarding the “online slogan contest” was posted on 
the official website of the IMISS project. All information was provided in 
English and Hindi to reach out to maximum people. The submissions 
were received through a google form with socio-demographic details 
(participant name, age, location, education, etc.) and basic information 
on participants’ knowledge regarding household waste segregation and 
disposal practices such as their participation in waste segregation, 
responsibility of waste segregation and methods of disposal. The google 
form link was attached to the contest poster, which was disseminated 
through email and social media. All the entries were automatically 
recorded with the respective date and time of submission. Participants 

could win based on the expert assessment, and monetary incentives were 
decided to be given to the top three participants, separately for English 
and Hindi slogans.

After the submission deadline, all the entries were collected from 
the google form. We gave a unique code to each participant and their 
identities were not revealed to the judges to avoid judgment bias. The 
entries were categorized into two; participants who submitted Hindi 
slogans and participants who submitted English slogans. The entries 
that were irrelevant to the contest and those that exceeded the word 
limit (15 words) were excluded from the list. The entries with more 
than one slogan and duplicate slogans were also excluded. The final 
list was sent for the assessment.

Judgment of the information

A list of 10 probable stakeholders with experience in waste 
management and research activities was prepared, of that three 
experts (two female and one male) were selected. The judging panel 
included a medical doctor having experience in teaching and public 
health research, a principal scientist and advisor of a prominent NGO 
focusing on waste management, and a public health scientist with 
experience in institutional waste management activities. The judges 
assessed the slogans according to a set criteria, i.e., creativity, 

FIGURE 1

Schematic flow diagram for the detailed crowdsourcing approaches.
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originality, and relevance to the theme. Each criterion held a 
maximum of 5 marks. English and Hindi slogans were separately 
assessed. Regarding an event of a score tie, a second round of 
assessment was done with a different judging panel. After the 
judgment, the three participants who scored maximum were finalized 
as the winners of the slogan contest. Based on the assessment score, 
the top three slogans were selected. Six participants (three each from 
English and Hindi entries) were finalized as winners. The result was 
published on the official website of the IMISS project and ICMR-
NIREH. The monetary incentives for the first three positions were 
INR 5,000, 3,000 and 2,000, respectively. The winners were contacted 
through email and were awarded cash prizes and achievement 
certificates. Moreover, all the participants of the contest were provided 
with participation certificates via email.

Data management and analysis

Descriptive statistics was used to analyze the socio-demographic 
information of the participants of the contest. The content analysis 
approach was used to identify and organize the slogans into various 
thematic areas. Each slogan was carefully read and assigned to one 
category based on its content. This process involved multiple coders 
to ensure intercoder reliability. If disagreements occurred, coders 
would discuss and resolve it through consensus. First, we identified 
the condensed meaning unit for each slogan and coded them—two 
authors (KCS and KK) open coded the slogan and it was cross-
checked by VD and MK. As the coding process continued, researchers 
refined/revised the coding scheme if new themes or categories 
emerged from the slogans that were not initially considered. This 
iterative process ensured that the analysis remained flexible and 
captures the richness of the data. All similar codes were grouped into 
five major thematic areas based on their similar characteristics. The 
themes derived solely from the submitted content-based slogan. Then 
all the slogans were organized as per the themes. After coding all the 
slogans, the researchers analyzed the data to examine the distribution 
of slogans across different thematic areas.

Ethical considerations

The study was approved by Institutional Ethical Committee of 
National Institute for Research in Environmental Health, Bhopal 
(NIREH/BPL/IEC/2020–21/41 dated April 21, 2020) and Institutional 
ethics committee of R D Gardi Medical College, Ujjain (03/2020 dated 
March 12, 2020).

Results

A total of 969 entries were received from 23 states and 3 union 
territories (from total 28 states and 8 union territories) of India 
(Figure 2). Of that, 456 were in English and 513  in Hindi. Most 
entries were received from the state of Madhya Pradesh (35.5%) 
followed by Rajasthan (31.9%). There were 53% male participants 
and 47% female participants and most participants were from urban 
areas (70%). More number of participations were students (64.8%), 
and 30.3% of total participants had an education level of 

post-graduation and above. The characteristics of participant 
demographics are given in Table 1.

The received slogans were divided into five thematic areas of waste 
segregation: (1) Community awareness, responsibility, and support, (2) 
Significance of household waste segregation, (3) Use of separate dustbin, 
(4) Health and wellbeing, and (5) Environment and sustainability. The 
details of first three winning slogans are given in Table 2. A total of 288 
relevant slogans were obtained: 82 were related to theme 1 (37 in English 
and 45 in the Hindi language); 65 to theme 2 (33 in English and 32 in the 
Hindi language); 69 to theme 3 (13  in English and 56  in the Hindi 
language); 24 to theme 4 (8 in English and 16 in the Hindi language) and 
48 to theme 5 (27 in English and 21 in the Hindi language). The number 
of slogans in each domain is provided in Table 3. The detailed lists of 
slogans in relation to household waste segregation in English and Hindi 
language are presented in Supplementary material 2.

Discussion

We conducted this study to demonstrate feasibility of crowd 
sourcing methods in terms of reach (place/person distribution), 
richness in the idea (explored using qualitative approach) on 
household waste segregation an “online slogan contest.” Further this 
study provided us more understanding of conducting such studies, 
increased our experience and helped us in identifying methodological 
and operational challenges. Through crowdsourcing, we recruited 969 
participants for this study. Additionally we are also assuming that 
through contest advertising and dissemination, other individuals were 
also engaged indirectly. The shared message in the form of a slogan 
encompassed a wide range of information regarding aspects of 
household waste segregation.

FIGURE 2

Map showing the participant distribution by state across the country.
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Our study findings shows that the slogan entries were received 
mostly from younger age population (one out of 2 entries were from 
participants aged less than 25 years). Likewise, similar studies have 
revealed a higher proportion of younger individuals being represented 
(28, 29). The reason for this could be  attributed to the greater 
accessibility of technology among younger population compared to 
other age groups. It can be further presumed that a younger age group 
is likely to be more open to receiving online information on these and 

related topics (30). This young population can be the “Messenger for 
change” to improve household waste segregation (30).

In spite of advertising about the study in social media and being 
sent to relevant groups/institutions/universities across the country, the 
contest entries were mainly received from three states of Central and 
Western India. This may be due to the proximity of the organizing 
institutes that are located in Central part. Organizing institutes may 
be more known in this area compared to other parts of the country. 
Additional factors contributing to the increased number of entries 
from this region could be due to the presence of certain cities that have 
achieved higher rankings in the annual “Swachh Survekshan,” a 
government-led assessment of waste management in Urban India 
(31). The consistent promotion of waste segregation through 
awareness campaigns in these cities could be a contributing factor to 
attract a higher number of entries for the contest. The limited number 
of entries from non-Hindi speaking states might be attributed to the 
language restriction (only English and Hindi). The contest information 
for this contest was also shared in Hindi and English (and not in other 
regional languages) that may have further limited the participation. A 
research study on crowdsource-based contest in sexual health also 
highlighted the presence of a language barrier in the participants’ 
responses (32). From this study it is evident that in order to increase 
public participation in such crowdsourcing activities it is important to 
provide information/ publicize issues in local language (33).

The study received around 7 of every 10 entries from urban 
settings. This could be due to the digital divide. In urban settings, 
several factors play a role in enhancing participation, such as improved 
internet accessibility, greater knowledge and awareness, increased 
social engagement, and stronger connections through social media. 
In addition, the contest information was predominantly distributed 
among Municipalities, Swachh Survekshan cities, and prominent 
educational institutions, while Panchayats and villages received 
relatively limited attention. As a result, the contest details might not 
have reached rural areas as effectively, possibly contributing to the 
lower participation rates.

In our study, slogans from the contest highlighted different aspects 
of waste segregation, such as community awareness, need for waste 
segregation, use of different bins for different waste categories, citizen 
responsibilities, impact of waste segregation on the environment, and 
sustainability, among others. These aspects are crucial for achieving 
sustainable waste management. Adapting these domains into the 
waste management activities of urban local governments may help to 
enhance community awareness. According to research, crowdsourcing 
can be successfully utilized in a variety of other public issues as well 
(8). Therefore, the messaging can be translated into various languages 
in order to raise awareness, particularly in regions where waste 
management services are inaccessible. Messages from the contest can 
be used to educate communities and modify their perspective on 
waste segregation. The concept of crowdsourcing can also be applied 
to offline settings where internet access is limited, but it is rarely 
applied as it may require more logistical planning and resources to 
organize and manage compared to online crowdsourcing platforms 
(34, 35). Slogans received from the general public were used in 
designing the cover page of the intervention communication tool 
(flipbooks) of IMISS Project. The slogans were reviewed to select those 
that precisely represent the flipbook themes and were deemed 
appropriate for the flipbook content. The slogans chosen based on the 
themes of flipbook are detailed in Supplementary material 3.

TABLE 1 Socio-demographic information of the contest participants 
(N  =  969).

Variable No. of entries  
n (%)

Referral source Social media (WhatsApp 

and other social media 

platforms)

369 (38)

Email 369 (38)

Website 231 (24)

Location Madhya Pradesh 340 (35.1)

Rajasthan 310 (32)

Chhattisgarh 49 (5.1)

Uttar Pradesh 42 (4.33)

Uttarakhand 14 (1.4)

Karnataka 34 (3.51)

Delhi 33 (3.41)

Gujarat 29 (3)

Maharashtra 24 (2.45)

Others 94 (9.7)

Age 10–15 years 243 (26)

16–25 years 270 (29)

26–39 years 250 (27)

40 and above 170 (18)

Mean age (SD) in years 26.6 (13.37)

Gender Male 511 (53)

Female 454 (47)

Education Post-graduate and above 294 (30.3)

Graduation 248 (25.6)

Higher secondary 178 (18.4)

High school 156 (16.1)

Basic level of education/

primary education

92(9.5)

Illiterate 1 (0.1)

Occupation Not employed 70 (7)

Students 558 (58)

Government service 224 (23)

Private service 72 (7)

Self-employed 38 (4)

Retired 7 (1)

Residence Urban 687 (71)

Rural 282 (29)
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The slogans provided valuable insights into how the general public 
perceives waste segregation, waste management, and environmental 
concerns related to waste. Many slogans conveyed a sense of civic and 
social responsibility toward waste segregation, serving as a 
motivational factor. Flipbook 2 of IMISS intervention highlighted the 
importance and benefits of household waste segregation. It is also 
indicated from the slogans that public have a limited understanding 
of other types of waste beyond dry and wet waste. Thus flipbook 3 was 
designed to create awareness about all types of wastes such as sanitary, 
hazardous, electronic, textile, food waste in addition to wet and dry 
waste. It was also observed from the slogans that there is a lack of 
public awareness about the health impacts of waste. Consequently, 
this aspect was utilized to raise awareness on the same. A table 
calendar was made as a nudge to remind the RCT intervention 
recipients about waste segregation and as a ready reference for 
categories of wastes, wherein some of the slogan were used in 
the design.

The study demonstrated that crowdsourcing is a feasible strategy 
to gather varied opinions and suggestions from a wide variety of 
people to come up with unique solutions to problems like solid waste 
management. Such online approaches may enhance public 
engagement in policymaking and good governance, promoting waste 
segregation awareness in the community, especially among younger 
people (36, 37). It is crucial to engage the community in meaningful 
connections and impactful research initiatives in order to promote 
waste segregation awareness (36).

Community engagement approaches traditionally have a 
narrow focus and are led by scientists whose perspectives may not 
align with those of the community (38). Additionally, standard 
community involvement initiatives may not reach potential 

stakeholders, who are generally disconnected from research (39). 
Crowdsourcing as a strategy at the local, state, and national levels 
can increase community participation in shaping policy decisions. 
Wazny (40) argues that crowdsourcing enables cost-effective 
community engagement, especially in low-resource environments, 
and that its transparency allows the public to address issues 
anonymously, resulting in a wide range of perspectives and 
enhancing intervention effectiveness.

The study’s strength was that it assessed the feasibility of the 
crowdsourcing method as an alternative approach to gather slogans to 
promote public awareness on improving household waste segregation. 
This study was a pioneer attempt to use the crowd sourcing strategy 
to gather slogans in the area of solid waste management, aiming to 
harness the collective creativity of the public for promoting sustainable 
waste practices. Through this study, we successfully disseminated the 
information to a wider group of people and obtained input from 
individuals spanning various age groups and regions within the 
country, which can be regarded as a notable advantage of the study.

The study invited slogans only in English and Hindi languages 
that might have resulted in fewer numbers of entries from non-Hindi 
speaking states. Furthermore, we could not reach out to individuals 
lacking access to digital platforms, which was noted as one of the 
limitations of the study.

Conclusion

In this study, we have demonstrated the feasibility of crowd sourcing 
as a quick method to collect slogans/ideas/opinions about household 
waste segregation from a diverse population across the country. 

TABLE 2 Winning slogans for English and Hindi language and its thematic areas.

Sl. no Winning slogans Thematic area

English

1 Solid, Dry & Sanitary, Segregation of Waste is Mandatory Significance of waste segregation

2 Segregate, separate and refuse the refuse also remember, two trash cans to use! Use of separate dustbin

3 Sustain your own nation - by practicing- household waste segregation Community awareness, responsibility and support, Significance of waste 

segregation

Hindi

1 घर की सफाई में ना करे ढिलाई, कूडा अलग करने में है सबकी भलाई। Health and well-being, Use of separate dustbin

2 कचरे का है एक ही काट, गीले-सूखे में उसे दो तुम बांट। Use of separate dustbin

3 घरेलू कचरे की करो छटाई, तभी होगी पूर्ण सफाई। Use of separate dustbin

TABLE 3 Number of slogans in relation to household waste segregation in English and Hindi language.

Slogans Total  
n (%)

Thematic areas

Community 
awareness, 

responsibility and 
support n (%)

Significance of 
household 

waste 
segregation  

n (%)

Use of 
separate 

dustbin n (%)

Health and 
wellbeing  

n (%)

Environment and 
sustainability  

n (%)

English 118 (41) 37 (31) 33 (28) 13 (11) 8 (7) 27 (23)

Hindi 170 (59) 45 (26) 32 (19) 56 (33) 16 (10) 21 (12)

Total 288 82 (28) 65 (23) 69 (24) 24 (8) 48 (17)
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Authorities can use this approach to improve waste management 
approaches, since it involves a wider audience within a short amount of 
time. Crowdsourcing is gaining prominence as a prevalent method for 
collaborative and inventive resolution of problems. While it is still in its 
early stages, there is a clear need for more comprehensive research on the 
formulation of crowdsourcing tasks. Crowdsourcing can enhance 
community engagement with minimal cost, making it ideal for 
low-resource environments. Public input gives varied perspectives on 
issues and boosts intervention efficacy.
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Assessing the impact of a 6-year 
health sciences enrichment 
program for underrepresented 
minority youth on healthcare 
workforce diversity, career path, 
and public health
Oscar B. Kohut 1†, Zhiru Wang 2*†, Ronald R. Sanchez 1,2, 
John C. Rausch 2, Andy Nieto 1 and Mara M. Minguez 1,2

1 Division of Community and Population Health, New York-Presbyterian Hospital, New York, NY, United 
States, 2 Department of Pediatrics, Columbia University Irving Medical Center, New York, NY, United 
States

Background: Improving the quality of care for a diverse population requires a 
diverse healthcare workforce which necessitates high educational attainment 
among underrepresented communities. Programs aimed to address healthcare 
workforce diversity gaps also serve as a public health intervention by offering 
avenues to improve the health of local communities by providing students 
with the knowledge and skills to promote healthy behaviors, foster scientific 
literacy, and inspire future public health professionals - who in turn serve their 
local communities to advance health outcomes. We  interviewed alumni of the 
New  York Presbyterian Hospital Lang Youth Medical Program (LYMP), a high 
school health sciences mentoring and enrichment program for underrepresented 
minority youth in Upper Manhattan, from graduating classes between 2012 and 
2021 to explore their perspectives on what aspects of the program had the most 
impact on their academic and career paths.

Method: This is a qualitative study using in-depth, semi-structured individual 
interviews. All interviews were analyzed using the constant comparative method 
for developing grounded theory, following a convenience sampling method.

Results: 106 codes were organized into 24 themes, which were further arranged 
into 4 topic areas: demonstrated program success, intangible program drivers, 
improvement opportunities, and barriers to program participation. Topic areas 
captured participants’ perspectives on how the program is designed to foster an 
environment of personal, academic, and professional development; ways aspects 
of the program organically worked together to provide unanticipated positive 
facilitators; opportunities for program improvements, and external factors that 
influenced decision-making.

Conclusion: Through this study, we found that the LYMP had a positive influence 
in helping participants set and achieve personal, academic, and professional 
goals. Alumni reported activities and experiences offered by the program that 
foster key youth development constructs linked to healthier and more resilient 
communities. Importantly, the vast majority of participants described how 
the synergism between program features, staff support, family involvement, 
and professional development and networking created an environment of 
achievement that went beyond the scope of the program design. Findings from 
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this study offer a blueprint for other organizations to craft a similarly successful 
enrichment program that improves health outcomes, reduces health disparities, 
and promotes overall population health.

KEYWORDS

underrepresented minority youth, health sciences education, youth development, 
pipeline program, qualitative program evaluation, constant comparative analysis, 
grounded theory

Background

Problem statement

There is a need to increase the proportion of underrepresented 
minority groups in the healthcare workforce in order to provide high 
quality and accessible care for a diverse patient population (1, 2). 
Differences in access and quality of care are connected to the lack of 
diversity in the healthcare workforce, with African-American doctors 
and Hispanic doctors each constituting less than 6% of physicians in 
the workforce (3). Trends in workforce capacity among 
Underrepresented Minorities (URMs) reflect this need for greater 
diversity. For instance, national data show that while the numbers 
and proportions of URM nurses significantly increased to 
approximately 19% in 2018 and 2019, the URM workforce continues 
to be underrepresented compared to the 31.6% in the U.S. population 
due to unequal educational and professional opportunities (4). 
Greater diversity in the healthcare fields has helped increase access to 
care for underserved populations, improve access to healthcare, 
improve the cultural competence of the workforce, and enhance the 
educational experience of students in the healthcare workforce (5).

In addition to increasing workforce diversity, healthcare pipeline 
programs have shown numerous positive effects for students, like 
increased standardized test scores (6), increased social capital (7), and 
meaningful long-term professional impact (8, 9). Black and Latinx 
students are at an educational disadvantage compared to public 
schools in more affluent areas with access to more resources (10). 
Studies show that elementary and secondary schools with large 
numbers of Black and Latinx students are less likely to have 
experienced teachers, advanced courses, high-quality instruction 
materials, and adequate facilities (10). New  York-Presbyterian 
Hospital/Columbia University Irving Medical Campus (NYPH-
CUIMC) is located in New  York City Department of Education 
District 6: Washington Heights and Inwood, where 92% of students 
identify as Black or Latinx (11). The most current publicly available 
state exam data provides results from 2015 to 2017, showing that 56% 
of Black and Latinx high school students in this district passed the 
living environment Regents exam, compared to 74% for all other 
students in New York City (13).

The Lang youth medical program: a 
response to diversifying the healthcare 
workforce

In response to the rising need to improve diversity in the 
healthcare workforce and academic achievement in the local school 

district, NYPH-CUIMC founded the Lang Youth Medical Program 
(LYMP) in 2003 to provide students from those communities with the 
opportunity to nurture and explore their interest in the health 
sciences. Based under the umbrella of NYP’s Division of Community 
and Population Health, and led by Columbia faculty and NYP staff, 
the program provides high-quality health science, public health, and 
professional development programing to students in the Washington 
Heights and Inwood area through hospital-based mentorship and 
internship opportunities (12).

With NYPH-CUIMC as a resource for mentorship and hands-on 
medical experience opportunities, students at the LYMP are provided 
with quality professional and personal development to help them 
achieve their goals and bridge the educational gap that students face. 
LYMP provides students who aspire to attend a four-year college the 
opportunity to explore careers in healthcare and become leaders in 
their community. While the LYMP aims to inspire students to achieve 
their academic and professional goals, the program also focuses on 
providing students with a rich and vibrant sense of community that 
creates life-long lasting relationships amongst peers, and between 
scholars and mentors.

Program structure

The Lang Program aims to educate young scholars by providing 
them with a tailored academic curriculum (see Appendix 1), goal 
development, and support services. The program has several long-
term goals: first, to implement a program following a logic model (see 
Appendix 2) that is purposefully designed to provide students with 
science education, health career exploration and counseling, college 
preparation, personal and professional development, staff 
development, financial support, networking, family support, and 
alumni engagement; secondly, to develop a program that can 
be  replicated by other medical centers to increase the number of 
minority scholars who graduate with postsecondary and professional 
degrees, and are committed to pursue a career in the health sciences; 
lastly, to increase the number of minority students who return to their 
communities to work as health care professionals.

Each LYMP cohort consists of 12 to 15 high-achieving seventh 
graders attending a middle school in the Washington Heights-Inwood 
school district. Students in sixth grade applying for the program must 
have a grade point average of 80% or greater in all subjects, an interest 
in exploring careers in healthcare, and the ability to make a six-year 
commitment to the program. Scholars attend program classes on 
Saturdays during the academic year and weekdays during the month 
of July. LYMP’s six-year curriculum is composed of five focus areas: 
health careers exploration, science enrichment, high school and 
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college application, mentorship opportunities, and psychosocial 
support (Table 1).

As of 2021, 85 students are enrolled in the program. The male-to-
female ratio is approximately 1:1, with 70% of students identifying 
as Latinx.

The program’s first cohort of LYMP alumni graduated in 2009. Since 
that time, the alumni cohort has grown to 140 alumni. The LYMP alumni 

profile currently consists of 52 undergraduate students, 13 graduate 
students, and 40 professionals that work in a diverse range of fields 
including business, education, and healthcare. Eligible alumni may receive 
up to $6,000 in scholarships throughout their undergraduate careers for 
academic-related expenses, which is fully funded by LYMP.

Scholars who graduate from the program are invited to attend two 
annual LYMP alumni reunions where they are able to connect with 

TABLE 1 Lang youth medical program curriculum.

Program focus areas Program activities and learning objectives

Health careers exploration Program activities

 - Hospital tours

 - Career panels

 - Clinical rotations

 - Paid internships in clinical and non-clinical health fields

 - Personal and professional skills development workshops

Learning Objectives

 - Comprehend the intricacies of various hospital departments, functions, and workflows, gaining insights into healthcare professionals’ 

collaborative role in patient care.

 - Explore diverse healthcare pathways, interact with seasoned practitioners, and identify essential skills and qualifications for 

different roles.

 - Understand the daily responsibilities of clinical and non-clinical positions.

 - Cultivate leadership attributes, teamwork capabilities, and ethical decision-making skills, all within the healthcare context.

Science enrichment Program activities

 - Classes on the structure and function of the human body systems

 - Lectures on disease pathology and prevention

 - Case study round tables

 - Global and public health curriculums

Learning Objectives

 - Gain proficiency in understanding human anatomy, functions, interdependencies of body systems, and identify disease implications

 - Study disease causes, progression, and preventive strategies

 - Enhance critical thinking by participating in patient case analysis discussions

 - Understand health disparities, global challenges, and community involvement

High school and college 

application

Program activities

 - College application assistance

 - SAT tutoring

 - College campus tours

 - Alumni career development

Learning Objectives

 - Develop skills to create impactful college applications that showcase their achievements, aspirations, and unique qualities

 - Provide tailored instruction and strategies aimed at elevating students’ SAT scores.

 - Exposure to diverse college environments and facilities, fostering informed decision-making to make well-matched choices regarding 

their higher education paths.

 - Develop skills aimed at advancing long-term professional objectives

Mentorship opportunities Program activities

 - Exposure to and guidance from healthcare professionals, and students from undergraduate, graduate, and professional schools

Learning Objectives

 - Foster healthcare profession understanding via direct interactions and mentorship with diverse professionals and students across 

educational levels.

Psychosocial support Program activities

 - Connecting students and families to community health care and wellness services

Learning Objectives

 - Connect students and families to vital community health services, enhancing resource awareness, utilization, and comprehension.

 - Promote community well-being by facilitating access to essential healthcare and wellness resources.
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old and new peers, network with other alums and professionals, as 
well as become mentors to the newest class of high school program 
graduates. A newsletter is disseminated quarterly with details on 
employment, internship, and other resources for alumni to further 
advance their professional and career interests.

Alumni have also returned as hospital volunteers, summer and 
academic per-diem LYMP advisors, and full-time employees of NYPH-
CUIMC. Currently, there are five alumni working at NYPH-CUIMC 
within the Ambulatory Care Network, two of whom are registered nurses 
and one of whom was hired full-time as a coordinator for Lang.

Health profession pipeline programs and 
research models

The importance of health profession pipeline programs for 
underrepresented students at the middle and high school level 
plays an important role in determining the future healthcare 
workforce. Research has shown that minority healthcare workers 
are more likely to practice in underserved communities (14). 
Additionally, a growing body of evidence indicates that diversity 
in professional health education can improve cultural competence 
and reduce implicit bias, which ultimately improves health 
outcomes and can be  a driving force to reduce healthcare 
disparities (15, 16). Although diversity in the health care 
professions is increasing, minority representation in health care 
occupations remains substantially below the diversity of the 
general population (16, 17). Factors contributing to a lack of 
diversity may include inadequate secondary education, limited 
financial support, increased educational levels required for entry 
into some professions, and lack of mentorship (16).

Evidence on career education and counseling, professional and 
research experiences, and meta-analysis on other educational strategies 
to improve academic outcomes among young students is generally 
positive (18–20). Services provided in these pipeline programs include 
rigorous courses, career counseling, financial support, college field trips, 
internships and shadowing experiences in professional settings, 
psychosocial support, and job placement (20, 21).

Among minority students, health professions pipeline programs 
have demonstrated to increase the number of minority students who 
go on to pursue higher education in the sciences (21). Research shows 
that health professions pipeline programs are key drivers to whether 
students attain the degrees and skills to grow the diversity of the health 
professions, whether minority health care workers pursue high-need 
specialties or work in underserved populations, and whether these 
students have been empowered to develop the skills to advance health 
equity efforts (19, 22–25).

Programs that develop capacity building and empowerment have 
demonstrated an effect to increase the knowledge and skills youth 
need to succeed (26). The design of the Lang Program to develop 
specific skills and competencies, build character, and provide supports 
tailored to student needs is aligned with other prevailing youth 
developmental frameworks: The Positive Youth Development, and the 
Development Assets frameworks (27–29).

Youth developmental models focus on developing the 
psychological, behavioral, and social characteristics needed for 
success, while also considering the structural supports needed to 
enhance the impact of external facilitators and reduce those of external 

barriers of achievement. Programs that integrate this model aim to 
provide opportunities to participate in meaningful activities with real-
life applications, have high expectations, encourage deep positive 
relationships and connections with adults, peers, and the larger 
community, and have an environment of care and support (28, 29).

The Development Assets framework provides further guidance on 
youth development by focusing on young people’s successes rather than 
failures, and viewing them as resources (27). The constructs within this 
framework directs attention onto strengths young people have with a 
belief that programs providing social support and empowerment, 
boundary and expectation setting, constructive use of time, encouraging 
a commitment to learning, and developing social competencies, positive 
values and identity, results in positive outcomes (27).

The constructs within these frameworks are cultivated throughout 
the program by design, such as courses in STEM, activities centered 
around interpersonal and professional skills, financial and family 
support, and providing an opportunity for scholars to develop deep, 
long-term, positive relationships with peers and professionals.

Research aims

This evaluation is an opportunity to further understand how a 
hospital-based youth mentoring and education program can influence 
the life trajectory of underrepresented minority students in pursuing 
academic and career paths in the health sciences. As a qualitative 
evaluation, we interviewed alumni to explore their perspectives on 
what aspects of the program had the most impact on their personal 
and professional choices and to offer areas of improvements.

This study aims to answer the following research question: How 
has the Lang Youth Medical Program impacted the academic and 
career paths of its alumni?

Methods

The Columbia University Irving Medical Center IRB approved 
this study’s procedures.

Participants and enrollment

The setting for this research was NYPH-CUIMC, which provides 
funding for the Lang Youth Medical Program. Participants were 
determined to be eligible for recruitment if they graduated between 2012 
and 2021 (N = 152). The LYMP administrator sent eligible alumni emails 
to participate in the study and register for an interview. Alumni from 
graduating classes in 2014, 2016, and 2019 had a slower rate of 
participation, thus, text messages from the LYMP administrator were also 
sent to these alumni to ensure participation from all graduating years. As 
eligible alumni volunteered to be interviewed on a rolling basis during the 
5-month study period, this study followed a convenience 
sampling method.

During the online registration process, the alumni’s name, email, 
graduating year, and phone number were collected. Upon registration, 
alumni received information via email by two study team members, 
OK or ZW, regarding their selected interview time and date, the 
purpose, and design of the study. Twenty-four hours prior to the 
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interview, study participants received an email reminder of their 
appointment by OK and ZW.

Participants were considered enrolled into the study upon 
providing verbal consent to the interviewers prior to beginning the 
interview. Participants consented to be audio-recorded only and were 
able to skip any question they did not want to answer or end the 
interview at any time. Enrolled participants were compensated $50 for 
their participation in answering any or all questions.

Interviews

The interview guide was developed through an iterative and 
collaborative process by the research team. A priori themes were 
generated by taking into account the design of the program (e.g., 
inputs, program activities, and desired outputs) would influence 
alumni perspectives (Appendix 2). To a lesser extent, a priori themes 
were also informed relevant developmental frameworks, such as the 
UNICEF Conceptual Framework for Measuring Outcomes of 
Adolescent Participation (26), and The Positive Youth Development, 
and the Development Assets frameworks (27, 28), and semi-
structured, open-ended questions were constructed that would allow 
participants to describe their perspective in detail, and enabled the 
interviewers to probe responses for more information.

In depth, semi-structured individual interviews, lasting approximately 
1-h each, were conducted by OK and ZW using Zoom® (v.5.10.6) for 
audio-recording and closed captioning. All participants were audio-
recorded only. Transcripts were de-identified and loaded into Dedoose® 
(v.9.0.46) for coding and data analysis. Data files were stored in secure 
locations, accessible only to the research team per IRB protocol.

Interviews began with questions about participants’ age, gender, and 
racial/ethnic identity. Next, interviewees were asked about their current 
academic and professional endeavors. Questions then focused on the 
alumni’s time in the program, with particular interest on the elements of 
the program that they found to be most impactful to their personal, 
professional, and academic growth. Additionally, part of the interview was 
dedicated to understanding the program’s impact on how alumni have 
been able to cope with the changes that had occurred in their life as a 
result of the COVID19 pandemic. Interview questions concluded with an 
opportunity for alumni to provide input on which parts of the program 
were the most useful and which could be improved.

Analysis plan

Throughout the data preparation and analysis process, principles from 
the constant comparative method of qualitative data analysis were applied 
to develop a grounded theory, whereby the uniqueness of each participant’s 
experience was carefully considered while exploring commonalities of 
experiences across all participants to craft codes, themes, and topic areas 
(30). To reach saturation, a minimum goal of 30 interviews was determined 
by the research team to be the most feasible and reasonable, considering 
constraints on time and resources, as well as the study being a first-of-its-
kind exploratory analysis. Guidelines for similar qualitative studies suggest 
a sample size between 20 and 30 interviews (31, 32).

Interviews and data collection occurred over a 5-month period and 
were conducted by OK and ZW. RS supervised OK and ZW during the 
data collection and coding process. Transcripts were coded in small 

batches and OK, ZW, and RS met regularly to revise, add, and delete 
codes, and ensure the final codebook contained codes that were applied 
uniformly. Once the codebook was finalized, codes were reviewed for 
their thematic application by all members of the team. JR and MMs led 
the organization of themes into the final topic areas. Development of the 
topic areas followed the same approach as the code and thematic process: 
use of multiple thematic perspectives to understand the data and reach a 
consensus on the perspective of each topic area. All members of the 
research team hold graduate or professional degrees, including training 
in qualitative research methods.

Results

Table 2 shows participant characteristics. Most participants were 
ages 18 to 24 (N = 21 [78%]). Lang Program scholars graduating in 
2018, 2019, and 2021 represented 52% (N = 14) of those interviewed. 
Of the 27 study participants, 67% (N = 18) were female, and 52% 
(N = 14) identified as Latinx.

Twenty-seven alumni were interviewed, generating 106 codes. 
Following the constant comparative method, codes were organized 
into 25 themes, which were further arranged into four topic areas: 
demonstrated program success, intangible program drivers, 
improvement opportunities, and external facilitators and barriers to 
program participation (Table 3). Although several prior themes were 
hypothesized, the research team found many more new codes, themes, 
and topic areas emerged from analysis.

Demonstrated program success

Themes within this topic area reflect program design features that 
reinforce the development of important constructs proven in the 
literature to have demonstrated success among other programs 
seeking to help young people achieve their academic and personal 
goals (26–28). Participants described the ways by which the program 
fostered an environment of learning and skill building, including how 
the program helped them think and plan their academic, personal, 
and professional goals. The impact the program has had on study 
participants’ academic and career paths is made evident in their 
description of how the program provided support that strengthened 
their pursuit of a health career, or positively changed their perception 
on their ability to pursue a career in the health-sciences.

Aligned with the design of the program, participants provided 
specific examples of the types of training they received during their 
time in the program, which included academic, coping, interpersonal 
and professional skills. Participants also described receiving rigorous 
academic content and coursework, participating in extracurricular 
program activities, and developing short- and long-term goals.

Academic skills
Participants recalled exercises in essay writing, health literacy, lab, 

scientific method, and test prep as important academic skills. Of the 
academic skills learned, health literacy skills had the most profound and 
long-lasting impact on participants. Health literacy skills are cultivated 
during the Lang Program by teaching health information and how that 
information can be used to make good health-related choices. Participants 
said that this was an important and useful experience:
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…for example…one of my friends in high school had…a 
pregnancy scare, she was super freaked out… [I said] …, “Well, 
you can get tested first before we freak out.” I knew this from Lang 
[sexual education class], so I was giving her counseling, and I told 
her not to freak out…I think having that knowledge was helpful 
for me to not only make good decisions myself, but also help other 
people make decisions that were right for them. …I think they 
prepared us very well for life. (P5)

Coping skills
Scholar’s transition from childhood to adolescence to early 

adulthood during their time in the Lang Program. One participant 
recall discussing “life lessons” (P5), covering topics in “reproductive 
health, substance use, and other factors that affect adolescent life…,” 
which “helped [them] maintain [their] composure throughout 
adolescence.” (P5)

Building resiliency and stress management skills are other coping 
mechanisms participants mentioned learning during their time in 
the program:

We would meet up with our mentors and talk about any stresses 
that we  had, any struggles we  saw the [medical staff at their 
internship] had…and they would give us advice and we would 
have classes on stress relief. (P19)

Lang really taught me…the best skills to use when feeling 
overwhelmed. They've really helped me figure out what works best 
for me and how to do things that work for me, but they also 
allowed me to understand that things are trial and error, and not 
everything is going to work out in the first shot. So, there's always 
different things to try out to see how they work. (P1)

Interpersonal skills
Practicing communication and empathy were important 

interpersonal skills training experienced by alumni:

The program definitely helped [me] with communicating with…
different types of people, since we were interacting not only with 
doctors and those within the medical field, we  were also 
interacting with our peers daily, we were interacting with those in 
grades above us and below us, and we were speaking with our 
advisors. (P26)

One thing I believe Lang really emphasized…and it was…key 
to the program was empathy. That's something that I  never 
really thought about, prior to going into the program, but Lang 
made that really important and really emphasized it. So now, 
every time [I am] interacting with someone, I always try to look 
at things from their point of view. And that allows me to get a 
deeper understanding of their situation…and really understand 
that I am able to help the individual. So, I think Lang has really 
influenced how I interact with people in the sense that I have 
tried to look at their perspective first before I  try to 
respond. (P24)

Professional skills
Participants described professional skills, which are designed to 

meet the demands of professional and work settings, such as essay 
writing, interviewing, leadership, problem solving and critical 
thinking, setting boundaries, and other practical skills (e.g., presence 
and appearance, note-taking, and providing productive contributions 
to a discussion). One participant describes the professional 
expectations of the program:

So, I remember every Saturday, we would have to go dressed up 
to program with slacks and a nice shirt. That was one way they 
helped us in our professional life because you know since we were 
young, they expected us to act a certain way at such a young age, 
to prepare us for the future. So, they helped us build character, act 
professionally… work, and organize our time. I remember having 
to do those classes [where] they would build a schedule for us. 
They would give us time to organize our days and that helped us 
grow into the professionals that we are today. (P19)

Another participant described how the program went beyond 
academic training to cultivate professionalism:

It’s an academic program where you’re learning about medicine… 
But it’s so much more than that…. You’re not just learning about 
medicine, you’re learning how to…talk to each other, you’re 
learning about how to show yourself off in a professional setting, 
you’re learning responsibility…You know, small little things like 
that, they help reinforce what you’re going to need in the future. 
And they don’t seem like they will, but they definitely will. (P18)

Exercises in leadership skills were paramount in developing one 
participant’s professional abilities:

TABLE 2 Participant’s characteristics (N  =  27).*

Graduating year
N (% Total)

Age group
N (% Total)

Gender
N (% Total)

Race/ethnicity
N (% Total)

2012–2014 4 (15%) 18–24 21 (78%) Male 8 (30%) White 2 (7%)

2015–2017 9 (33%) 25–26 6 (22%) Female 18 (67%) Black 5 (19%)

2018–2021 14 (52%) Non-Binary 1 (4%) Latinx 14 (52%)

Asian Pacific 

American Indian 3 (11%)

Multiple 3 (11%)

*As of time of the interview.
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…leadership skills that were very helpful having learned in 
Lang… for instance…not always being on top of the situation but 
rather more often listening and letting other people talk, instead 
of kind of me [being] a narcissistic leader… (P2)

This alumni describes how the Lang Program motivated them to 
take initiative in their ability to communicate their thoughts as 
a leader:

I think taking initiative, leadership, and…I would say…speaking 
your mind. I [now] feel like I’m never afraid to say what I need to 
say, or just say my opinion, and I think that’s one thing I feel like 
Lang has definitely prepared me for… I think speaking my mind. 
I’m never afraid to do that, and I think throughout college that has 
helped me, Lang has helped me develop that strength. (P26)

Program activities and academic content
Study participants listed case studies, exposure to health sciences 

courses, and dissections as impactful academic training. Program 
activities mentioned by alumni included class trips to colleges and 
healthcare expositions, panelist presentations, hands-on experience 
and internships in a hospital setting, and courses dedicated to college 
applications, SAT prep, and college readiness.

Developing goals, intended academic choice, 
pursued a health career, and research 
experiences post-Lang

During the interviews, participants described how the Lang 
Program provided structure and guidance to help them develop goals 
related to their academic and professional aspirations. One participant 
stated that being exposed to healthcare careers allowed them to 
“[understand] that the medical industry and the health field is not just 
having to pursue medicine. It can be things like public health, which 
we  learned in the program” (Participant 25). Another participant 
shared that they “started to realize different things about the medical 
field and that’s what Lang was for, you know, to really open up that 
pathway for us to see the real medical field and for us to know what 
it’s like. So, it really helped me find what I wanted to do, which is 
psychology.” (P1).

Participants also described how the program activities reinforced 
what major they would pursue in college or informed that decision. 
Eleven alumni pursued a STEM major at the undergraduate level. 
Another four alumni continued to pursue a graduate education across 
various academic fields. Additionally, four participants engaged in 
scientific research at the postsecondary or professional level after 
graduating from the program.

Alumni that chose to pursue a career in healthcare found that 
their time during the program helped them transition directly into a 

TABLE 3 Topic areas and themes.*

Topic area Themes Topic area description

Demonstrated program 

success  • Academic skills

 • Coping skills

 • Interpersonal skills

 • Professional skills

 • Program academic content

 • Program activities

 • Developing goals

 • Intended academic choice

 • Pursued a health career

 • Research experiences post-LANG

 • Perception change

 • Program support

Participants described the ways by which the program fostered an environment of 

knowledge and skill building, including how the program helped them think and plan 

their academic, personal, and professional goals; how the program provided supports that 

reinforced their pursuit of a health career, or positively changed their perception on a 

career in the health-sciences.

Themes reflect program design features that have been proven in the literature to help 

young people achieve their goals.

Intangible program 

drivers  • Attitude changes

 • Developing a sense of self

 • Did not pursue a health career

 • Lang values

 • Memorable/impactful activities

 • Program satisfaction

 • Relationships

 • Trade-offs

 • Transferable skills

Participants described the way by which the program developed their intrinsic motivation 

for change and growth, exemplified program values, developed life-long skills, had a long-

lasting impression, and may have changed their attitudes toward a specific career or health 

profession.

Themes reflect participant’s perspectives on how the synergism between program features, 

staff support, family involvement, personal and professional networking, and post-

graduation activities have impacted their current lives.

Improvement 

opportunities  • Program Limitations

 • Recommendation

Participants gave specific critiques regarding program commitments, activities, and 

recommendations to improve programming around career choices, program activities, 

and outreach efforts.

External facilitators and 

barriers to program 

participation

 • External drivers

 • Financial hardship

Participants describe ways that external factors influenced their decision-making process 

around academic, personal and professional choices.

*Quotes presented herein were pruned for conciseness and readability, while preserving their meaning.
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profession that was consistent with career goals they established 
during the program (N = 13), provided the foundation to pivot into an 
adjacent health career (N = 9), or gave them guidance on the best 
intermediate step(s) to achieve their LYMP career goals (N = 9).

Program support
A number of participants described how the program is designed 

to provide tailored support to meet their mental, well-being, and 
financial health needs. Additionally, respondents commented on 
receiving mentoring and guidance from other alumni, peers, program 
staff, or professionals engaged with the program outside of the 
programmed services. Alumni also reflected on the program’s 
flexibility to accommodate their personal situations. Particularly, five 
(5) alumni recalled receiving support from program staff or 
individuals associated with the program to help them through 
COVID19 related issues.

Perception change
A majority of study participants provided specific examples on 

how their perception of the health professions changed as a result of 
the various program activities. One respondent describes her time 
shadowing a nurse in a family health center as “getting a chance to see 
what those [nurses and doctors] actually do. I would see how they 
assessed the patients, what medications they give, [and] how they 
interact with patients. The program opened my eyes even more to 
what a day in their shoes … and … their profession is really like.” 
(P19) Another student spoke on how the program showcased 
“different areas of healthcare, and how they intersect with one another” 
(P20), and that “the program was really set on making sure to include 
the …business…and…research aspects of [healthcare]. That’s 
something I would not have realized if it wasn’t for the program. I did 
not even think of it as part of the healthcare [field] until I entered 
Lang.” (P20)

Intangible program drivers

Program satisfaction
23 alumni expressed their gratitude and satisfaction toward the 

Lang program as it gave them meaningful experiences and empowered 
them to pursue healthcare professions. Several participants believed 
the Lang program was an “eye-opening experience” (P3) and they 
“would definitely do it again.” (P7) One alumni found the Lang 
program to be a life-changing experience:

It changed my life. Even though I don’t think that I’m going to 
work in a hospital, it definitely impacted my life for the 
better… (P12)

Some participants made specific comments regarding the 
program’s academic and professional resources, such as resume 
building, essay writing, SAT prep, networking, and 
shadowing opportunities:

I would not have known how to write a resume, I wouldn’t have 
been able to write my…college essay [without the Lang program] 
…they helped me so much…I definitely wouldn’t have been able 
to get into Hunter [College] without them. (P18)

[Lang was] always introducing us to different doctors, to different 
health care professionals. And I think just because most of my 
childhood was in the hospital, that made the transition [to the 
clinical setting] a lot easier.” (P17)

One alumni suggested that “the program made [her] think that it 
was a lot more attainable or just easier to break into or to dive into [the 
medical workforce]. That essentially [means] that if you wanted it, 
you could just do it.” (P10) The same idea was supported by another 
alumni by saying: “the program … shows you those opportunities at 
a young age and so you can visualize it and see [it].” (P12)

Relationships
The Lang program fostered strong relationships through its 

engaging program activities, including internships, curriculum, and 
workshops. 20 participants talked about their peer, staff, and 
professional connections and their essential roles in “strengthening 
how youth contribute to the communities they live in” (26). One 
alumni said that “you are not just learning about medicine, you are 
learning how to sit and talk to each other” (P18). The strong 
connections these alumni developed throughout the program have 
lasted beyond the program:

We are also super close. One of our classmates had a baby a couple 
months ago and we all went to her baby shower…I texted [the 
Lang Medical Director] a month ago to let her know I  have 
officially declared general surgery [as my specialty of interest]. 
Joey was the former alumni relations and I  still chat with 
him.” (P17)

I am still in touch with the dental internship [connection]…And 
I'm also in touch with the Lang coordinators. (P15)

Trade-offs
To better understand the program barriers, our research team 

specifically asked for trade-offs alumni made to participate in the Lang 
program. Many participants described time commitment as a major 
barrier: “It was a very long program; it was 6 years… a lot of our time 
was taken up” (P26). Time conflict is another common obstacle as 
students always have multiple commitments: “I was in middle school, 
and I was on the soccer team. I remember and there were some games 
that I wasn’t able to go to because of the commitment that I had with 
Lang” (Participant 24). Another alumni spoke about how they had less 
time to hang out with friends because “[on] Saturdays, we have to go 
to Lang and in the summer, it’s kind of intensive and it’s almost like 
school where you are going almost every day” (P27).

While 21 out of 25 participants talked about the trade-offs they 
had to make, 12 of them also found the “sacrifice” to be worthy and 
“never thought it was too much of a tradeoff ” (P6).

Transferable skills
The Lang program has focused on soft skill development by 

engaging students in a variety of social, academic, and professional 
activities. Some skills brought up by participants include networking 
skill, critical thinking skill, cultural competency, health 
communication skills, learning/cognitive skills, adaptability, 
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organizational skills, presentation skills, public speaking skills, and 
time management skills.

19 participants believe Lang taught them the essence of 
networking and encouraged them to never “be afraid to reach 
out” (P22):

They pushed me to interact more with professors and teachers to 
have a better relationship with them because not only is it useful 
to you, but in the future, they could be the ones writing you a 
recommendation or telling you of certain opportunities that are 
there because you built a good relationship with them. (P13)

Many participants believe they develop strong communication, 
public speaking, and presentation skills through Lang-related events:

I have to mention the yearly expos… I think that definitely helped 
with my public speaking skills, and just speaking with different 
people. (P10)

Those presentations [at the Expo] were the reasons why I became 
more confident in public speaking or even classroom 
presentations. (P20)

12 participants mentioned becoming better at time management 
due to Lang projects, events, and courses, and they learned to 
“organize things properly [to] get everything done” (P23). 
Additionally, some alumni believe they developed critical thinking 
and learning/cognitive skills through the Lang curriculum and 
case studies:

I think [Lang] really helped me to grow in my critical thinking 
[ability] and learning to connect information even if it didn't seem 
related, you  know, pulling out meaningful information from 
experiences and other things that I know and relating it to what 
I'm learning. (P27)

I guess other skills that I  [learned was] cognitive thinking 
applications or being able to see parallels. And what does it mean 
to me or seeing my parallels and memorization. (P8)

One participant believed the program helped them develop 
cultural competency: “if I wasn’t for Lang, it would be a little bit more 
difficult for me to give my patients culturally competent care” (P4).

Adaptability was another important skill mentioned by 
participants where they became better at adapting to unexpected 
situations, such as the COVID pandemic:

So, I'm very used to Lang, used to adapt in and make the best of 
the situation…I'm sure that definitely had an impact in how 
I  approach the changes that were occurring during the 
pandemic. (P24)

Attitude changes
Attitude changes were defined as changes in attitude toward a 

specific career or health profession that may have led to a behavioral 
change, not just gaining new knowledge. This theme was coded 19 

times across the interviews. Participants describe how their attitudes 
towards the medical field changed over time in the program:

It got me interested [in] physician adjacent careers. Like 
research, because I never really thought about research, I never 
thought about becoming a scientist or anything like that, but 
through Lang and its affiliations with other programs, I was 
[exposed to] guest speakers [who are] doctors but they're also 
doing research… That was something that constantly came up 
where these people were doctors but they had so many other 
things going on and so many other things they were working 
on, and it really opened my eyes to different routes you can take 
even once you are a physician, and I think that also opened me 
up to getting my Master's in Public Health because I'm 
interested in the research side of medicine. (P5)

I always wanted to be a nurse. [Lang] opened my eyes to maybe 
[not wanting to be] a nurse… [Lang] opened my eyes to [other 
careers], maybe I could do something else not as clinical and still 
make an impact, and still be in the community. (P11)

Developing sense of self
Another intangible program driver found in the interviews was 

developing a sense of self. This was coded three times and defined as 
“Ways the program fostered participant intrinsic motivation for 
change and growth.” Participants describe how the program 
contributed to this development:

[Participating in the program] motivated me to find a balance 
between work and play… We joked around and had fun, but at the 
end of the day we had to remain very professional, [Lang] helped 
me shape my professional and personal self. And then tie those 
together without being ingenuine in the professional setting, but 
also being myself. (P21)

Did not pursue a health career
For some participants, a health career was not pursued for any 

number of reasons. Two participants in particular out of the 27 knew 
from the beginning that they were not interested in pursuing a career 
in medicine, but instead went through with the program for benefits 
such as scholarship money:

I took what was interesting to me, what was gratifying rather an 
encyclopedia for how to become a medical student, or, you know, 
I wasn't on that line. I was kind of just like riding the wave for my 
scholarship money. (P2)

While the majority of scholars had a genuine interest in medicine 
and health related careers, the resources and upward mobility 
associated with scholarships to pursue higher education was enticing 
to some.

Lang values
One of the most consistent intangible drivers of participant 

success was the internalization and enactment of specific values LYMP 
sought to distill onto students. Lang values were coded 9 times across 

171

https://doi.org/10.3389/fpubh.2023.1244593
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Kohut et al. 10.3389/fpubh.2023.1244593

Frontiers in Public Health 10 frontiersin.org

the interviews and offered a rich perspective on how these values are 
passed from one generation to the next:

Their values. The values that [Lang] taught me I still use to this 
day. Respect. Compassion. Patience. Professionalism. Those are 
things that they instilled in us. Those are things that you learn and 
are hard to let go because it’s very important for the future. For 
you and who you become as a person. I remember a few weeks 
ago, I was working, and we had a volunteer and ironically, she’s a 
part of the [program]. I started speaking to her and she was on the 
younger side. And I was giving her advice: “Listen you might not 
see it now because you’re young and you want to have fun but…
you’re going to be super grateful for it in the future. So, stay still, 
do your studies, commit to the summertime here. And in a few 
years, you’ll see the outcome of it. (P11)

Improvement opportunities

While the Lang Youth Medical Program aims to foster an inclusive 
and supportive learning environment for all program participants, 
there are multiple areas that can be improved to enhance the program 
experience for future participants.

Program limitations
A number of participants gave specific critiques regarding 

program support, time commitments, program diversity and 
inclusivity, college preparation, and career choice. Five participants 
believe the program provided inconsistent or insufficient support 
resulting in a lack of sense of community and belonging. Some 
participants mentioned they never felt engaged in the alumni network 
and hoped Lang could create more feasible opportunities for them to 
connect with their fellow alumni.

Participants provided mixed comments on program academic 
content and parent engagement. While some participants believed the 
program should be more health-focused to prepare students for a 
pre-med track, others thought the program could incorporate more 
public health-relevant topics to broaden students’ perspectives and 
knowledge. In terms of parent engagement, one person believes the 
program has asked too much from parents, but another participant 
would like to see more parental involvement.

The Lang program was also criticized because some alumni think 
the program failed to provide a comprehensive image of pursuing 
health as a career. Some alumni found such an environment gave them 
an optimistic image of pursuing medicine as a career. Once they enter 
college, they “realize how expensive and how hard it is to become a 
doctor and kind of lose that vision and that optimism” (P4).

Other critiques include two alumni who expressed their 
disappointment towards the program because they were unable to 
secure a career through the Lang program to become Lang staff. While 
the program does not guarantee employment for participants post-
graduation, these two participants felt disappointed as they were eager 
to make a contribution to the Lang community.

Recommendations
Study participants provided a wide range of thoughtful program 

recommendations in their interviews. Some of the recommendations 

were made specifically on the program’s approach to addressing career 
choices, program activities, program selection criteria, and program 
outreach efforts.

Several participants suggested that the program should be open 
to non-medicine-related career paths. They believe the program 
should consider “that not every student wants to be a doctor” (P21) 
and students “do not necessarily have to be a nurse or a doctor” (P11) 
to serve their community.

Recommendations were also given concerning program activities. 
A few participants recommended having the retreat at a different time 
of the year to give students more time to make friends before any 
group activities. Additionally, some alumni wished there were more 
outdoor activities including trips and outdoor lessons as “being in that 
open environment really helps [when studying]” (P18).

In terms of program selection criteria, a few participants indicated 
that they were never inclined to pursue medicine but were still 
accepted to the program. The program gave them a unique perspective 
but not necessarily an enjoyable experience throughout. One alumni 
mentioned that “at first, everything was really scary for me. And then 
it got scarier. And I think it stayed, it reminded me that I cannot work 
in the medical field because that is so scary for me. And it’s so much 
responsibility that I was not able to handle but it was so great to see it 
like a firsthand account” (P22).

Additionally, some participants recommended the program 
improve its outreach effort by conducting it “more frequently” (P6) 
and providing more relevant messages to young students (P1).

External facilitators and barriers to 
program participation

One key area of interest to this evaluation was participants’ ability 
to fully participate in the program. While plenty of support was 
provided by the program to ensure this, interviews showed that 
sometimes superseding conditions and external forces affected 
participants’ ability to succeed or struggle. This topic area of external 
facilitators and barriers to program participation is divided into two 
major topic areas: external drivers and financial hardship.

External drivers
External drivers were defined as “any external factors outside of 

the Lang program that had an influence on a participant’s personal 
and/or professional decision making (e.g., family, work, money).” This 
theme was divided into two sub themes which researchers used as 
codes when analyzing interviews. The first code, external influences, 
was coded 7 times across the interviews and the second code was 
parental support, which was coded 9 times across the 27 interviews.

Oftentimes external influences provided a means of facilitating 
fuller participation in the program. For instance, having an older 
sibling who participated in the program was a major facilitator:

I’d say it made it a lot easier for me to adjust to the way the 
program would work. [Because] I know that I probably had an 
easier time than some of my peers who were just going through 
the program kind of confused and not knowing what would 
happen throughout the year. So, with my sister, I’d be able to like, 
hey do you know what happened during this year of your time in 
the program, and she’d let me know, like, we covered this stuff, and 
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then I’d have a little bit of input on how the year would go. So, 
I think that made it a lot more simple in my eyes. (P23)

Others relied on parents who had experience in the medical field 
or who supported and pushed them to continue in the program:

I’d say [I] developed [an interest in health careers] very 
significantly… I always had a view -- I guess an informed view of 
medicine and stuff because even though I was little, my parents 
worked -- like they operated a hospital in Pakistan. And I’d often 
visit them, so it wasn’t like a really foreign field to me…but like 
I was able to be exposed to [the medical field] way earlier on, and 
for a while and with consistent help from that was really nice. (P6)

Yeah, definitely, it was—my mom probably helped out the most. 
My dad too, my dad would be there, um, he would come to like 
my expos and things like that, um, he would pick me up, he would 
stay late if he had to and things like that. And then my mom was 
like there in the morning, she’d be like, “Okay, get up, get your 
white coat on, get your gold pin, your ID and everything, make 
sure you have everything, let me make you breakfast,” things like 
that. And then if I ever was, like, doubting, like I said before, if 
I ever had any doubts about, like, going into medicine or things 
like that, she would just calmly, like, “Calm down, sit, let’s think 
about it, let’s talk about it,” things like that. (P18)

Still others’ success in the program was driven by external teachers 
who had facilitated participation in the program:

I was just…very lucky to always have had great teachers from 
kindergarten up until high school, and of course I have great 
professors as well, but I was really lucky to go to some schools that 
had teachers who really, really cared about the students. And so, 
my science teacher, she was the one who kind of like vetted who 
would go into the program or not--well, who would apply for the 
program. And she saw something within me, thinking that 
I would be a good candidate for the program. And I submitted an 
application and got the first few rounds of interviews, and 
I eventually got into the program. (P12)

Financial hardship
Financial hardship was defined as any “financial barriers that 

prevented a participant from participating in program activities or 
pursuing academic or professional goals.” This code was used four 
times across the interviews.

While many students found facilitators to success in these external 
influences, others spoke about the external barriers they or others 
faced to being entirely successful in the program.

Not all scholars lived within walking distance of the program. 
Most take the train and obviously your school pass only works 
Monday through Friday and so while I did not think it was a 
hardship at the time, I would imagine either based on my family 
income or whatever budgets there were, there always had to 
be some budget going towards transportation, clothes, and lunch. 
So, in retrospect, those were the things I thought about. (P10)

Other students spoke about the financially daunting prospect of 
attending medical school -- something that was encouraged as an 
ideal outcome by the program, but not feasible in the eyes 
of participants:

And I  just knew, I  guess I  kind of knew from the outset that 
I probably wasn’t going to medical school, because it’s just, it’s way 
out there you know this commitment was enough for me. And 
also, financially, I wouldn’t have been able to afford it. (P2)

Discussion

The Lang Youth Medical Programs seeks to increase the number 
of minority students who successfully complete health sciences related 
academic tracks and go on to pursue a profession in healthcare. 
Recognizing how challenging these developmental years may be and 
understanding that there are external drivers that influence student 
decision-making, LYMP has also embedded in its logic model ways to 
support students’ psychosocial health and overall well-being. To this 
end, the program immerses scholars in activities that focus on 
academic content, interpersonal and professional skills, goal setting, 
and exposes students to a variety of healthcare professions. This study 
sought to examine how the Lang Youth Medical Program impacted 
the academic and career paths of graduating scholars.

Participant responses demonstrate that the structure of the LYMP 
program is aligned with multiple youth development frameworks, 
such as the UNICEF Conceptual Framework for Measuring Outcomes 
of Adolescent Participation (26), and The Positive Youth Development, 
and the Development Assets frameworks (27, 28). These frameworks 
which provide guidance on what foundational knowledge and skills 
must be  fostered for adolescent and young adults to achieve their 
personal and professional goals. Responses showcased ways in which 
the program demonstrated success of its desired outcomes — such as 
attainment of academic skills or pursuit of a health career — but also 
revealed facilitators of student success, including social and 
psychological reinforcement. Alumni described how being admitted 
to the program in the first place helped them see themselves as smart 
and capable, and how opportunities such as hospital visits and health 
science internships reinforced a sense of their belonging in the field. 
In some cases, the self-confidence fostered by the program helped 
participants transform interactions with program staff, internship 
coordinators, and coworkers into longer-term mentor relationships 
that provided them with support and social capital as they navigated 
life after the program. These results reinforce similar findings of 
previous studies that empowering youth to build mentorship 
relationships is an important pathway to post-high school academic 
and career success, particularly for youth from underrepresented 
minorities (33, 34). Additionally, alumni often expressed a desire to 
give back to the program and to their broader community, which is 
not a core component of the program, but an outcome developed 
through the reinforcement of programming focused on efficacy, 
capacity, and self-confidence building. Finally, the program equipped 
participants with life skills beyond the academic/hospital environment; 
for example, coping skills proved instrumental in helping participants 
navigate changes in their lives due to unforeseen events like 
the pandemic.
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To better serve prospective and enrolled students, evaluation of 
the program should occur more frequently to ensure student/alumni 
feedback is integrated into the evolution of program activities. Such 
efforts can lead to more timely improvements to address program 
weaknesses and reduce unnecessary barriers for students to participate 
in the Lang program. For example, in response to some study 
participants expressing that the inability to pay for transportation 
related costs had prevented them from attending certain activities, 
program leadership has secured transportation subsidies.

Future research seeking to understand the impact the Lang 
Program has on scholars and alumni would be  enhanced by 
qualitatively and quantitatively examining youth development 
constructs inherent in the program design, identifying a program 
enrollment time that would generate the greatest success, general 
educational and career outcomes of participants, and the perspectives 
of the professionals advancing the mission of the program by 
providing their time and expertise.

Strengths and limitations

Our study has several key strengths. First, this study makes an 
important contribution to the literature by documenting the 
perspectives of how a health science professions pipeline program for 
minority students impacts the personal and career trajectories of 
program graduates who are entering or in the workforce. The Lang 
Program has implemented a unique health professions pipeline 
model, with this study being the first of its kind illustrating the key 
components of the program that past scholars found to be  most 
beneficial to achieving their goals. Further, our qualitative inquiry 
facilitated a more detailed and nuanced exploration of our research 
question than would be captured by quantitative methods. As a result, 
themes and topic areas were identified organically during data 
analysis. Additionally, this study presents invaluable information 
about the kinds of external factors faced by minority students in 
reaching their goals, providing a call to action for other institutions to 
address systemic barriers.

There are a couple limitations to be noted. First, the interview 
tool was created from scratch by the research team and guided by 
the logic model. Development frameworks were used to consider 
what potential themes could arise, but the guide was not developed 
to test any specific development framework or construct. Second, 
given that many alumni graduated several years prior to the 
interview, responses could have been influenced by recall bias. 
However, this also allowed participants to provide feedback over 
a longer time period. Thirdly, selection bias may also be present, 
as the research team did not have accurate contact information for 
all eligible alumni. Participants whose information was up-to-date 
and participated in the study may be  more engaged with the 
program than non-participants who could not be  reached. 
Although the research team did not seek to generalize findings 
from this study to the entire student population, self-selection 
from this convenience sample may result in biased perspectives. 
Fourthly, 27 of the anticipated 30 interviews were completed, 
which may have left certain perspectives undiscovered. Although 
the research team found that data and thematic saturation was 
met for the collected sample, our sample is different from the 

program participant population in terms of race/ethnicity and 
gender. Not being able to interview more alumni could result in 
missing themes, but such limitation is not unexpected given this 
is a convenience sample. Lastly, alumni understand the mission of 
the program, and many have an interest in seeing the program 
succeed, therefore, it is possible that responses were primed by 
social desirability bias.

Implications

Design principles from the program (see Appendix 2) and 
findings from this study can be used by health care systems looking to 
increase the number of underrepresented minority youth seeking 
careers in the health sciences. Specifically, ways by which to invest 
educational and professional development resources into their local 
community. Adopting the same program structure in other 
communities to address the gaps in educational resources availability 
and accessibility can be transformative, with lasting impact far into the 
future and across all aspects of a participant’s life. However, replication 
of Lang’s program success requires organizations to be explicit in who 
their target audience is, and the program should be made to meet 
their needs.
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Background: Health literacy (HL) is the set of social and cognitive skills that 
determine person’s level of motivation and the ability to access, understand 
and use information to promote and maintain good health. The aim of this 
study is to assess the level of health literacy, and to analyze its relationship with 
sociodemographic variables, state of health, and use of health services in the 
population aged 15 and over in the Valencian Community (Spain).

Methods: Cross-sectional study based on a sample of 5,485 subjects participating 
in the Health Survey of the Valencia Community. The HLS-EU-Q16 was used. As 
outcome variables we  considered HL categorized into 2 levels: Inadequate or 
Problematic HL and Sufficient HL and the standardized literacy index. Prevalence 
rates and HL means were estimated and OR were calculated to analyze the 
association between variables.

Results: A total of 12.8% of the subjects surveyed presented an inadequate 
or problematic degree of HL. This percentage was higher in people >85  years 
(63.1%), with a low level of education (46.5%), in retired people (27.4%) or in other 
work situations (25.0%), in foreigners (18.1%), in low-income people (16.2%), with 
a perception of poor health status (26.9%), chronic disease (18.5%) or with activity 
limitations (56.4% severe, 19.7% not severe). Significant differences were found. 
With the exception of chronic disease, all the variables analyzed were associated 
with HL. Low HL was associated with a lower consumption of medicines, a greater 
use of health services, general medical consultations, poorer knowledge of new 
health technologies and fewer preventive health visits.

Conclusion: The percentage of inadequate or problematic HL was globally not 
very high, but certain population subgroups notably presented a high degree 
of inadequate or problematic HL. Raising the HL level of such groups should 
be  regarded as a priority. HL was shown to be associated with the service use 
and new health technology use. Enhancing the population’s HL should lead to 
the following: a greater probability of adopting preventive practices; improving 
the use of the health system; and boosting people’s abilities to manage and to 
improve their own health.

KEYWORDS

health literacy, HLS-EU-Q16, use of health services, health inequalities, Spain, health 
promotion, socioeconomic determinants, new health technologies
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1. Introduction

Health literacy (HL) is the set of social and cognitive skills that 
determine a person’s degree of motivation and ability to access, 
understand and use information to promote and maintain good 
health (1).

In recent years, there has been an increasing amount of research 
on health literacy. Recent studies have described the essential role of 
HL as it is one of the major predictors of the population’s health status. 
HL is also recognized as a key factor in the reduction of health 
inequalities (2–14).

Several institutions have been recommending the performance of 
standardized and regular measurements of the general population’s 
HL in order to broaden the evidence and to implement public health 
policies allowing people to promote and maintain their own good 
health (10, 14, 15).

Several instruments can be used to assess HL (7, 16–18). They are 
based on different definitions, conceptual frameworks and they 
evaluate distinct dimensions, skills, and domains. Europe has been 
developing instruments to measure HL since 2009 and they have been 
designed by the European Consortium on Health Literacy (HLS-EU 
Consortium) – which is part of the European Commission’s European 
Public Health Programme –, and since 2018, by the HLS19 Consortium 
of the WHO Action Network on Measuring Population and 
Organizational Health Literacy (M-POHL), which is integrated in the 
European Health Information Initiative (EHII WHO-Europe) 
(19, 20).

The first European Health Literacy Survey (HLS-EU) was 
conducted within the HLS-EU Consortium project, which was based 
on a comprehensive and general HL conceptual framework and 
definition. The project generated a range of HL measurement 
instruments for the general population, among which a questionnaire 
with 47 items (HLS-EU-Q47) that fall into 4 information management 
dimensions (find information, understand it, evaluate it and apply it) 
linked to each of the 3 health domains (care, prevention and health 
promotion). A short form of the HLS-EU-Q47 was also developed 
called the HLS-EU-Q16 questionnaire, with 16 items (20). In Spain, 
the latter has proven to be a swift, adequate, and valid instrument to 
measure the population’s level of HL (21).

In Spain, few studies have analyzed the HL of the general 
population (22, 23). The results of the first European Health Literacy 
Survey conducted between 2009 and 2012 showed that results varied 
significantly among different countries. In Spain, at least half of the 
respondents presented limited health literacy (with inadequate or 
problematic levels), but the average HL level was slightly higher than 
the average of the other European countries that took part in the 
survey (9, 20).

Various socioeconomic determinants affecting HL have generally 
been described. Education has shown to be a significant predictor of 
HL, together with age, employment and social status, income/financial 
deprivation, etc. (11, 20, 24, 25).

Previous studies have shown a range of negative effects on healthy 
lifestyles, self-perceived health, and activity limitations among people 

with limited HL (20, 25). Thus, patients with chronic diseases also 
present greater complications and vulnerability in their disease 
management (10).

Among older people, HL has been associated with poorer overall 
health, higher mortality rates, later diagnoses and increased premature 
mortality in the case of certain cancers (10, 17, 26–28).

Regarding service use, low HL has been associated with a higher 
number of hospitalizations and emergencies, a lesser use of preventive 
services, and a worse ability to take medication appropriately and to 
correctly interpret health labels and messages (3, 12, 20, 25).

Considering all the above, we hypothesized that sociodemographic 
environment and health status were related to population HL and that 
the latter could in turn be a determinant of health service use. Based 
on this assumption, the objectives of the present study were as follow: 
(a), to estimate the prevalence of inadequate or problematic health 
literacy and to analyze the relationship between this prevalence and 
the variables socioeconomic environment and health status; and (b), 
to analyze the association between HL and service use variables in the 
general population aged 15 and over in the Valencian Community.

2. Methods

Cross-sectional descriptive study based on a sample of 5,485 
subjects, representative of the non-institutionalized population aged 
15 or over, participating in the Health Interview Survey of the 
Valencian Community 2016 (HISVC-2016).

The HISVC-2016 data collection was carried out between May 
and December 2016, on a sample of 5,280 dwellings, identified from 
the Population Information System of the Regional Ministry of 
Universal Health and Public Health. The total sample size was 7,888 
subjects in 2016, of which 5,485 were adults and 2,403 under 15 years 
of age residing in the Valencian Community, an autonomous 
community with almost five million inhabitants in 2016. The sample 
subjects were selected using a complex sampling design that assigned 
each subject a weighting according to their representativeness. The 
weights were included in the HISVC-2016 databases provided by the 
Health Plan Service of the Conselleria de Sanitat of the Generalitat 
Valenciana (the Health Ministry of the Valencian Government). The 
information was collected by means of a personal interview at the 
respondent’s home, assisted by tablets and other mobile devices. The 
questionnaire was completed by the interviewer, with the answers 
provided by the selected adult. Details on the survey methodology 
(sample design, sample size, sampling procedure, consent, ethics, etc.) 
have been previously published (29).

An informed consent was required from every participant in the 
HISVC-2016 by the Valencian Health Authorities. According to 
national regulations, data from National or Regional Health Surveys 
are public in Spain and the Valencian Health Authorities are 
responsible for and guarantee confidentiality and anonymity, making 
the approval of an ethics committee unnecessary (30). The researchers 
only had access to public data that had been rendered anonymous, and 
so this research poses no ethical issues.

To estimate HL, we used the HLS-EU-Q16 Questionnaire (31) 
that evaluates HL comprehensively and rapidly. It presents a suitable 
level of understanding and satisfactory psychometric properties (21). 
In this sense, reliability was high, with an intraclass correlation 
coefficient de 0.923 and a kappa of 0.814. The factorial analysis 

Abbreviations: HL, Health literacy; SLI, Standardized literacy index; HISVC, Health 

interview survey of the Valencian community; HLS-EU-Q16, European health 

literacy survey questionnaire; GALI, Global activity limitation indicator.
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suggested a unifactorial structure with 79.1% of variability explained 
by the common factor, with high factorial loads. Consistency was also 
high, with Cronbach’s alpha values of 0.982. For the collection of the 
information on the Health Literacy module, answer support cards 
were used with information on the answers of the HLS-EU-Q16 
questionnaire (1-very easy, 2-easy, 3-difficult, 4- very difficult), which 
were also included in the computer support itself.

The “literacy level” variable was constructed based on the 16 items 
in the questionnaire. We only used the data of the 5,148 subjects who 
validly answered at least 14 items, transforming each item into a 
dichotomous response: very difficult and difficult = 0; easy and very 
easy = 1. Each subject’s final score corresponded to the sum of the 
scores (0 or 1) of the 16 items. A score between 0 and 8 points was 
considered to represent an ‘inadequate level’, between 9 and 12 points, 
a ‘problematic level’, and between 13 and 16 points, a ‘sufficient level’. 
For the association analyses and the multivariate regression models, 
the variable was dichotomized into ‘Inadequate or problematic 
literacy’ (a score between 0 and 12) and ‘Sufficient literacy’ (a score 
between 13 and 16) (32). The standardized literacy index (SLI) 
calculated as (Mean-1)*(16/3) was calculated, with Mean = arithmetic 
mean of the scores (from 1 to 4) of the items answered. This index 
varied between 0 (lowest literacy) and 16 (highest literacy). The SLI 
behavior was characterized using established cut-off points and 
according to the sociodemographic characteristics of the health status 
of the population aged 15+ years.

The following sociodemographic variables were analyzed: sex 
(man, woman), age (15–24; 25–39; 40–64; 65–84; 85 and over), 
maximum level of studies attained (no studies, primary, secondary, 
university), employment status (working, unemployed, retired, 
studying, other situation), country of birth (Spain, other), income 
(<600, 600–1,200, 1,200–1,800, 1,800–2,700, >2,700 euros of monthly 
net income). The health status variables considered were: Self-
perceived health (very good, good, fair, bad, very bad. For the analysis, 
it was classified as very good or good corresponded to ‘Good’; and fair, 
bad or very bad corresponded to ‘Bad’), chronic disease (yes/no) and 
activity limitations in the last 6 months, measured by the Global 
Activity Limitation Indicator – GALI (severely limited, limited but not 
severely, not at all limited). The following variables relating to service 
use were studied: medicine consumption (consumption over the last 
2 weeks: yes/no); or use of health services (use of any service in the last 
12 months: yes/no); consulted a general practitioner (any consultation 
over the last 4 weeks: yes/no); consulted a specialist (any consultation 
in the last 4 weeks: yes/no); need for care not met (no care received in 
the last 12 months: yes/no); knowledge and use of new health 
technologies (do you know of any health technology service: yes/no, 
and have you used one: yes/no); periodic preventive health check-ups 
(occupational, dentist, eye doctor: never or more than 3 years ago/less 
than 3 years ago); and preventive gynecological check-ups, 
mammography or cytology, only in women (never or more than 
3 years ago/less than 3 years ago).

2.1. Statistical analysis

The percentages of inadequate or problematic literacy were 
calculated first, together with the SLI means, both globally and 
according to studied variable categories with 95% confidence intervals 
(CI95%). The Chi-square test was performed to analyze the 

relationship between inadequate or problematic literacy and 
demographic, socioeconomic and health status variables. Student’s 
t-test and ANOVA were performed to analyze differences in mean SLI 
values according to demographic, socioeconomic and health status 
categories. Bivariate and multivariate logistic regression models were 
adjusted to estimate the crude and adjusted odds ratios (ORs) of 
association between the dichotomous variable ‘Inadequate or 
problematic literacy /Sufficient literacy’ and the rest of the variables.

To analyze the association between HL and service use variables, 
we calculated the percentages of the variable categories according to 
each HL category (inadequate or problematic literacy/sufficient HL) 
and for the total, with 95% confidence intervals (CI95%).

Bivariate and multivariate logistic regression models were 
adjusted in order to estimate the crude and adjusted odds ratios (and 
95% confidence intervals) of association between service use and the 
rest of variables.

In all estimates and models, the weights of the individuals in the 
sample were used according to the complex sample design. 
We employed IBM SPSS® software to perform all the calculations and 
a 0.05 significance level of reference.

3. Results

Table  1 shows the percentages of inadequate or problematic 
literacy as well as the average health literacy index values according to 
different categories of the sociodemographic and health status 
explanatory variables. We found that in the Valencian Community, 
12.8% of the surveyed subjects in the general population presented 
inadequate or problematic HL levels (12.5% of women and 13.0% of 
men). Certain population groups presented higher degrees of 
inadequate or problematic HL: people aged 85 years or over (63.1%); 
with a low level of education (46.5%); retired people (27.4%); people 
in other employment situations (25.0%); foreigners (18.1%); and 
low-income people (16.2%). They presented significant differences in 
all variables. In the same way, HL was worse among those who 
perceived their health status as poor (26.9%), had a chronic disease 
(18.5%), or activity limitations (56.4% severe, 19.7% not severe), again 
presenting significant differences (p < 0.05) in all variables.

When adjusting a multivariate model, with HL (inadequate or 
problematic literacy vs. sufficient literacy) as a response variable and 
socioeconomic and health status variables as explanatory variables 
(Table 2), all presented a significant association except chronic disease.

An older man (65–84 years), with no higher education, retired, 
born outside Spain, with an income between 600 and 1,200 euros a 
month, with poor self-perceived health and functional limitation, 
would be highly likely of presenting inadequate or problematic literacy 
– with an estimated probability per model of 0.84762. On the other 
hand, a working and university-educated young woman (aged 
25–39 years) born in Spain, earning over 2,700 euros a month, with 
good self-perceived health and no functional limitation would have a 
low probability of presenting inadequate or problematic literacy – with 
an estimated probability per model of 0.01794.

Regarding the variables related to medicine consumption, service 
use and preventive practices, subjects with inadequate or problematic 
HL presented: lower medicine consumption (10.0% vs. 32.1%); a 
greater use of health services in the last 12 months (95.1% vs. 84.8%); 
a higher percentage of general practitioner visits (39.5% vs. 20.8%) 
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TABLE 1 Percentages of inadequate or problematic HL and mean values of the standardized literacy index (95% CI), according to categories of the 
explanatory sociodemographic and health status variables.

Variable Subjects Inadequate or problematic 
HL

Standardized literacy index

n % 95% CI Mean values 95% CI

LL UL LL UL

Total sample 5,148 12.8 11.9 13.7 11.84 11.76 11.92

Sociodemographic variables

Age**

 15-24 584 5.7 3.8 7.6 12.52 12.31 12.72

 25–39 1,305 7.4 6.0 8.8 12.73 12.59 12.87

 40–64 2,199 9.1 7.9 10.3 11.96 11.84 12.07

 65–84 918 25.9 23.1 28.7 10.54 10.34 10.75

  85 or more 141 63.1 55.1 71.1 7.37 6.63 8.10

Sex*

 Male 2,503 12.5 11.2 13.8 11.94 11.82 12.05

 Female 2,646 13.0 11.7 14.3 11.75 11.63 11.86

Level of education**

  No studies 497 46.5 42.1 50.9 8.99 8.65 9.32

 Primary 1,344 15.6 13.7 17.5 11.18 11.03 11.33

 Secondary 2,133 6.6 5.5 7.7 12.25 12.15 12.36

 University 1,168 6.4 5.0 7.8 13.06 12.90 13.21

Employment status**

 Working 2,152 7.6 6.5 8.7 12.45 12.34 12.55

 Unemployed 900 6.2 4.6 7.8 11.81 11.64 11.98

 Retired 1,030 27.4 24.7 30.1 10.52 10.31 10.72

 Studying 529 5.5 3.6 7.4 13.25 13.03 13.46

 Others 509 25.0 21.2 28.8 10.55 10.24 10.86

Country of birth**

 Spain 4,475 12.0 11.0 13.0 11.91 11.82 12.00

 Other 673 18.1 15.2 21.0 11.35 11.15 11.56

Income**

 < 600 406 15.3 11.8 18.8 11.28 10.96 11.59

 600–1,200 1,644 16.2 14.4 18.0 11.49 11.34 11.64

 1,200–1800 1,043 9.7 7.9 11.5 11.90 11.73 12.07

 1800–2,700 668 12.6 10.1 15.1 12.18 11.97 12.38

 > 2,700 436 4.8 2.8 6.8 12.64 12.38 12.89

Health status variables

Self-perceived health**

 Good 3,787 7.7 6.9 8.5 12.32 12.24 12.40

 Bad 1,361 26.9 24.5 29.3 10.49 10.30 10.68

Chronic disease**

 No 2,686 7.4 6.4 8.4 12.44 12.34 12.53

 Yes 2,460 18.5 17.0 20.0 11.19 11.06 11.31

Activity limitation**

  Severely limited 283 56.4 50.6 62.2 8.38 7.83 8.93

  Limited but not severely 914 19.7 19.7 17.1 11.29 11.08 11.49

  Not at all limited 3,950 8.0 7.2 8.8 12.21 12.13 12.29

The total number of subjects were those who answered 14 or more items of the literacy questionnaire. HL, Health Literacy; SLI, Standardized Literacy Index; CI, Confidence Interval; LL, lower 
limit; UL, upper limit. *Statistically significant variables, p < 0.05, based on the difference of the SLI mean values according to categories, established by Student’s t-test and ANOVA. 
**Statistically significant variables, p < 0.05, based on the differences in percentages and mean values of SLI according to categories, established by the chi square test, the Student’s t-test and 
ANOVA.
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and specialist visits (18.0% vs. 12.2%), lower levels of knowledge 
(44.5% vs. 73.9%) and use (24.7% vs. 44.7%) of new health 
technologies and less preventive occupational, dentist and eye doctor 
check-ups (21.5% vs. 7.9%) as well as less gynecological visits (48.1% 
vs. 18.6%) with significant percentage differences (p < 0.05) – see 
Table 3.

Table 4 summarizes the association of the variables relating to 
services use (as outcome variables), including the use of preventive and 
general health services, medicine consumption, and knowledge and 
management of new technologies with HL variable (as explanatory 
variable). The results both of the simple analysis and adjusting for 
sociodemographic variables and health status revealed that people with 

TABLE 2 Adjusted odds ratio and 95% CI association between health literacy (inadequate or problematic vs. sufficient literacy category) and other 
demographic, socioeconomic, and health variables.

Variable Adjusted OR 95% CI p

LL UL

Age <0.001*

 15-24 1.00

 25–39 1.36 0.60 3.06 0.460

 40–64 1.01 0.45 2.29 0.977

 65–84 2.64 1.07 6.52 0.035*

 >85 8.28 3.11 22.07 <0.001*

Sex 0.002*

 Female 1.00

 Male 1.43 1.15 1.80 0.002*

Educational level <0.001*

 University 1.00

 No studies 4.44 2.92 6.74 <0.001*

 Primary 1.73 1.19 2.50 0.004*

 Secondary 0.84 0.59 1.20 0.337

Employment status <0.001*

 Working 1.00

 Unemployed 0.70 0.47 1.04 0.074

 Retired 0.91 0.56 1.46 0.694

 Studying 0.33 0.13 0.81 0.015*

 Others 1.75 1.19 2.58 0.004*

Country of birth <0.001*

 Spain 1.00

 Other country 5.01 3.76 6.68 <0.001*

Income <0.001*

 > 2,700 euros 1.00

 <600 euros 1.60 0.86 2.96 0.137

  600 to 1,200 euros 1.86 1.09 3.16 0.023*

  1,200 to 1,800 euros 1.69 0.96 2.94 0.065

  1,800 to 2,700 euros 3.20 1.83 5.61 <0.001*

Self-perceived health 0.028*

 Good 1.00

 Bad 1.38 1.04 1.84 0.028*

Activity limitation <0.001*

  Not at all limited 1.00

  Severely limited 8.98 6.19 13.03 <0.001*

  Limited but not severely 2.11 1.60 2.79 <0.001*

CI, Confidence Interval; LL, lower limit; UL, upper limit; OR, Odds Ratio. *Significant differences.
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inadequate or problematic HL were: 1.66 times more likely to use 
health services; 1.43 times more likely to consult a general practitioner; 
1.41 and 2.08 times more likely of not having preventive health 
check-ups (including occupational, dentist, eye doctor visits as well as 
gynecological, mammography or cytology check-ups in the case of 
women). However, it was observed that inadequate HL could explain 
a lower probability of taking medication (OR 0.43) and poorer 
knowledge of new health technologies (OR 0.53).

The Supplementary material presents the complete final model of 
the association between HL and different variables of use of preventive 

and health services, knowledge and management of new technologies, 
adjusted to socio-demographic variables and health status for the 
total population.

4. Discussion

The present study centered on the adult population of the 
Valencian Community (Spain) and described HL according to 
categories of socioeconomic variables, health status, and use of 

TABLE 4 Simple and adjusted odds ratio of several variables of use of preventive and health services, knowledge and management of new technologies 
with HL (inadequate or problematic), adjusting for sociodemographic variables and health status.

Variable response Simple OR OR adjusted 
sociodemographic 

variables1

OR adjusted 
sociodemographic and 

health variables2

Medication use (last 2 weeks) 0.23 (0.17–0.31) 0.37 (0.27–0.52) 0.43 (0.30–0.61)

Use of health services (last 12 months) 2.72 (1.86–3.96) 2.19 (1.45–3.29) 1.66 (1.09–2.54)

Consulted a GP (any visit over last 4 weeks) 2.47 (2.04–2.98) 1.86 (1.50–2.32) 1.43 (1.13–1.80)

Consulted a specialist (any visit over last 4 weeks) 1.50 (1.17–1.91) 1.50 (1.13–1.99) 0,94 (0,69-1,28)

Care need not met (last 12 months) 1,19 (0,73-1,93) 2.07 (1.19–3.57) 1,31 (0,73-3,35)

New technology services (knows some) 0.23 (0.19–0.28) 0.55 (0.43–0.69) 0.53 (0.42–0.67)

New technology services (has used some) 0.37 (0.30–0.46) 0,87 (0,67-1,12) 0,82 (0,63-1,06)

Preventive occupational, dentist, eye doctor check-

ups (never or more than 3 years ago)
2.67 (2.10–3.38) 1.44 (1.09–1.92) 1.41 (1.05–1.88)

Gynecology preventive check-ups, mammography or 

cytology (women only, never or more than 3 years 

ago)

4.51 (3.46–5.89) 2.16 (1.52–3.07) 2.08 (1.44–3.01)

CI, Confidence Interval; OR, Odds Ratio; HL, Health Literacy. In bold p < 0.05. 1Age, sex, education, employment status, country of birth, income. 2Self-perceived health, chronic disease, 
activity limitations.

TABLE 3 Percentages and confidence intervals (95%) according to HL categories (inadequate or problematic HL, sufficient) of various results regarding 
medicine consumption, knowledge of new technologies, and use of health and preventive services.

Variable Inadequate or 
problematic HL (n  =  656)

Sufficient HL (n  =  4,492) Total (n  =  5,148)

%
95% CI

%
95% CI

%
95% CI

LL UL LL UL LL UL

Medication* (Consumed over the last 2 weeks) 10.0 7.7 12.3 32.1 30.7 33.5 29.3 28.1 30.5

Use of health services* (Use of one in the last 

12 months)
95.1 93.4 96.8 84.8 83.8 85.8 86.1 85.2 87.0

Consulted a GP* (Any visit over last 4 weeks) 39.5 35.8 43.2 20.8 19.6 22.0 23.1 21.9 24.3

Consulted a specialist* (Any visit over last 

4 weeks)
18.0 15.1 20.9 12.2 11.2 13.2 13.0 12.1 13.9

Care need not met (Care not received last 

12 months)
4.3 2.7 5.9 3.0 2.5 3.5 3.2 2.7 3.7

New technology services* (knows some) 44.5 40.7 48.3 73.9 72.6 75.2 70.1 68.8 71.4

New technology services* (used some) 24.7 21.4 28.0 44.7 43.2 46.2 42.2 40.9 43.5

Periodic preventive check-ups: occupational, 

dentist, eye doctor* (Never or more than 3 years 

ago)

21.5 18.4 24.6 7.9 7.1 8.7 9.6 8.8 10.4

Gynecology preventive check-ups, 

mammography or cytology (Never or more than 

3 years ago, only women)*

48.1 42.8 53.4 18.6 17.0 20.2 22.4 20.8 24.0

CI, Confidence Intervals; HL, Health Literacy; LL, lower limit; UL, upper limit. *Significant differences (p < 0.05) established by the chi square test.
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health services. The results showed a significant association between 
HL and variables relating to service use and the use of new 
health technologies.

Although the global percentage of inadequate or problematic 
health literacy did not seem to be high (12.8%), some population 
subgroups presented values above 60% (for example, those aged above 
85 years). Generally, the percentages of people with inadequate or 
problematic HL levels were lower than the percentages reported in 
other studies – i.e., between 28 and 66% of people with problematic 
HL levels (9, 28, 33–36).

In Europe, described levels of limited HL were higher – based 
on the HLS-EU Q47 (the long version of the questionnaire) –, the 
European average reaching 47.6% (8, 18). The country with the 
lowest reported levels of limited HL is the Netherlands, with 28.7% 
– still well above the levels found for the Valencian Community. 
The results in this work for Spain showed the highest percentages 
(together with Bulgaria) of populations with limited HL, 
accounting for around 58.3% (20) However, a study conducted in 
another Spanish region described values similar to ours, including 
a 15.4% rate of limited HL (10.3% inadequate literacy and 5.1% 
problematic literacy), which was also measured using the HLS-EU 
Q16 questionnaire (23).

HL level differences between countries have been explained both 
by contextual circumstances and individual traits (13, 20). In other 
words, HL depends on individual abilities and context-specific 
demands and expectations, determined by variables such as health 
culture, health care system complexity, the history of media 
education, information campaigns, as well as the contents of national 
and regional health policies. In this sense, in Spain’s case of a public 
and universal health system, this lower reported percentage of limited 
HL in the general population of the Valencian Community could 
perhaps be  due to the population sample characteristics. Such 
features may include, for example: a population with high educational 
levels and young people; the type of information collected (the 
questionnaire was not self-administered so functional literacy was 
not assessed); a social desirability bias due to the interviewer’s 
presence; highly diligent interviewers who explained each 
questionnaire item; the participation of people with extensive health 
system knowledge and experience of health institutions; people who 
perceive low complexity in the access and use of health services in the 
region; a positive perception of personal competencies or skills; and 
populations that have participated in health education programs, 
among others. In this way, it would be important to assess the impact 
of intervention policies on self-care improvement promoted within 
the Valencian Community’s health strategy framework, such as 
attention to chronicity or active aging.

Regarding the HLS-EU-Q16 instrument, it should be noted that 
despite its extensive use (11, 28, 36–38), a recently published study 
questioned the representativeness of the underlying conceptual 
model used to measure HL (13). Another population study 
conducted in Spain (in the Mediterranean region of Catalonia, close 
to the Valencian Community) indicated that the substantial 
differences found may indicate a limitation specific to each country, 
which could be affecting the accuracy of the short HLS-EU-Q16 
questionnaire (23). It would thus be necessary to further explore 
these result differences, as well as other variables associated with HL 
in the Valencian Community. The concepts underlying the 

measurements of an instrument based on a subjective, self-reported 
evaluation should also be examined (39). Moreover, an assessment 
of functional skills relating to health literacy could also be included, 
in addition to the self-declared/reported ability collected by the 
HLS-EU Q16 questionnaire.

Overall, the literature has shown that limited literacy follows a 
social gradient and may further accentuate existing inequalities 
(4–6, 10, 25, 36). Our results support the literature, which shows a 
significant relationship between HL and older age, low educational 
levels, low perceived social status, lower income, and migratory 
status, among others (3, 5, 6, 10). Moreover, most studies have 
found an association between limited HL and health status, mostly 
relating to self-perceived poor health, having a chronic disease and 
activity limitations (3, 10, 12, 20, 25). A study showed that in the 
Spanish population, age, level of education, and self-perceived 
health were the three main predictors of HL (measured with the 
HLS-Q47) (22). The study carried out in the Catalan population 
found that the factors educational level, socioeconomic status and 
physical limitations contributed the most to insufficient HL 
(measured using the HLS-EU-Q16) (23).

Regarding medicine consumption, subjects with insufficient HL 
presented lower levels of medication consumption. In this sense, 
evidence was found that a low HL level was related to worse skills in 
the appropriate taking of medication, worse performance in the use of 
dosing instruments, a lesser probability of identifying prescribed 
medications or a misinterpretation of labeling (3). It therefore showed 
that low literacy also leads to more negative experiences and errors in 
treatments and medication use. On the other hand, the evidence 
regarding adherence to medication treatments and procedures is not 
entirely clear (12, 40, 41).

With respect to service use, our results showed that subjects with 
inadequate or problematic HL made a greater use of health services, 
general practitioner consultations and specialist consultations. This 
trend has been reported in other studies (3, 12, 20, 25). For example, 
results of the latest study conducted in several European countries 
(HLS19) have shown that the higher the HL, the lower the use of 
emergency services, the fewer the contacts with GPs/family doctors, 
medical or surgical specialists, as well as short inpatient hospital 
services, and day patient hospital services (25).

However, when analyzing preventive practices, the results showed 
fewer preventive screenings among people with low HL. In this sense, 
the evidence shows less participation in health promotion programs 
and preventive programs, e.g., mammography screening and influenza 
immunizations (3, 5, 12, 42, 43). Concerning the use of Pap tests or 
colorectal cancer screening, the initial evidence was not entirely clear, 
although the latest studies point to the aforementioned association (3, 
12, 43).

Our results showed poorer knowledge and use of new health 
technologies. Regarding the use of ICTs (information and 
communication technologies), some studies point to barriers relating 
to the use of websites, telephone interactions, and completion of 
health forms, etc. –which complicates the requirements to ensure 
successful decision-making by the low-HL (10, 44) In this sense, a 
series of recommendations have been proposed to promote better 
access and use of health information and therefore to improve HL (10, 
44). In Spain, a study validated the eHealth questionnaire, which is a 
scale on the aptitude to use eHealth (45), that is, to measure digital 
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literacy in health, which can be  considered to specifically assess 
this dimension.

HL is an indicator of a population’s degree of competence to 
responsibly manage their own health. Greater HL levels could translate 
into a greater competence (44), and thus increase the probability of 
carrying out preventive practices, improving the use of the health 
system. The HL could, therefore, be a predictor variable of the use of 
services and the use of new health technologies.

In summary, the HL could act as a mediator of health outcomes 
and service use and new technologies. HL would thus behave similarly 
to the “self-perceived health” indicator. The latter is widely studied and 
recognized as a predictor of various health outcomes and service use 
(46, 47) However, unlike this indicator, the HL would behave as a 
potentially modifiable mediator, thanks to health education policies, 
health programs, or citizen empowerment, aimed at improving health 
equity and reducing or eliminating inequalities.

4.1. Strengths and limitations

The present work was a cross-sectional study, which makes it 
difficult to draw causal conclusions. On the other hand, a standardized 
instrument (HLS-EUQ16) that has shown to present adequate 
comprehension and good psychometric properties was used. This 
validated instrument has proven to be a simple and reliable way to 
collect population HL information. The present study was based on a 
large, representative sample of the population of a Spanish region. 
These data (collected for the first time in the Valencian Community’s 
population), can be used as a starting point for follow-up studies and 
analyses of the important role of HL. Indeed, inequalities have 
increased significantly following the measures adopted to face the 
crisis and pandemic. In this study, we  only used the category 
classification suggested in other studies (inadequate/problematic and 
sufficient). The full potential of continuous scoring and other literacy 
scale categories is worth exploring in the future.

5. Conclusion

Health literacy levels of the population of the Valencian 
Community (Spain) were measured. Percentages of inadequate or 
problematic HL differed according to the population group. The 
Valencian Community’s population presents an inadequate or 
problematic level of health literacy which is slightly below the 
European and Spanish average. A specific population profile with an 
inadequate or problematic HL level was identified. This profile should 
be  regarded as a target group for HL improvement measures, 
including the implementation of specific policies and programs. The 
ultimate objective would thus be to reduce health disparities and to 
help to improve their health status.

HL was significantly associated with variables relating to service 
use and the use of new health technologies, both in the simple analysis 
and when adjusting for various demographic, socioeconomic 
environment and health status variables. Improving HL could improve 
the levels of use both of health services and of new health technologies.
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Introduction: Schools were uniquely impacted during the COVID-19 (SARS-
COV-2) pandemic. We sought to elucidate how parents/guardians of elementary 
and middle school students in Maryland navigated the return to in-person school 
following remote instruction. We also sought to understand how they perceived 
communication about school-based COVID-19 mitigation strategies and their 
preferences for the content and format of public health communication about 
COVID-19 mitigation in schools.

Methods: We engaged a community advisory board comprised of key partners 
and implemented a survey and focus groups.

Results: Results indicated that parents/guardians wanted clearer communication 
about COVID-19 mitigation policies in schools and were experiencing fatigue 
and confusion. These insights informed the development of a tailorable 
communication toolkit. The toolkit was designed to (1) inform parents/guardians 
about the importance and effectiveness of mitigation strategies for preventing 
viral spread to keep children in school, (2) promote a sense of community and 
support, and (3) help school communication teams effectively communicate 
information about mitigation strategies being implemented.

Discussion: We describe a process for leveraging schools as a trusted messenger, 
engaging school communities in the development of communication messages, 
and utilizing a tailorable communication toolkit in the context of shifting public 
health guidance and local needs. The toolkit development and dissemination 
process offers a model for targeting public health messaging to parents/guardians 
in school settings.

KEYWORDS

schools, health communication, risk communication, COVID-19, public health 
communication, parent engagement
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1. Introduction

School districts throughout the United States and across the world 
were forced to rapidly respond to the unprecedented challenges of the 
COVID-19 (SARS-COV-2) pandemic, which disrupted normal 
operating procedures. In response to the public health emergency, 
many schools shifted from in-person to remote learning beginning in 
2020. While remote learning settings were prioritized for infection 
control, in-person learning has been demonstrated as the preferred 
setting for students’ academic success (1) and mental health (2), as 
well as school staff ’s well-being (3).

When schools across the country welcomed students back to 
school buildings, the Centers for Disease Control and Prevention 
provided operational guidance for schools and early care and 
education programs to support safe in-person learning (4). The CDC 
continued providing periodic guidance updates in alignment with 
emerging scientific evidence (4). A variety of CDC-recommended 
mitigation strategies such as ventilation, masking, hand hygiene, and 
viral testing, were implemented to help reduce school-based 
transmission of COVID-19 among students and school staff. With this 
shift, there was an increased need to support parents/guardians 
navigating the return to in-person school and the accompanying 
multiple, complex, and dynamic viral mitigation policies and 
guidelines. While schools and school districts varied with respect to 
the mitigation strategies they implemented, all schools and school 
leaders took on the responsibility of communicating these strategies 
to the school community.

Risk communication is the exchange of accurate information 
about health risks and their severity, typically in the context of a crisis 
or emergency (5). Effective risk communication promotes the 
understanding of risk and how health-protective behaviors can reduce 
risk. It also facilitates informed decision-making for individuals, 
families, and communities; risk communication is, therefore, a 
significant part of public health communication. Due to the changing 
nature of COVID-19, changing guidance from the CDC, and the 
proliferation of COVID-19-related misinformation (6), effective risk 
communication proved challenging across a variety of settings. 
Building or maintaining trust and credibility as a public health 
messenger has been described as the “first and foremost” step in 
emergency effective risk communication (7).

Given the important behavioral implications of trust, effective risk 
communication during the COVID-19 pandemic, particularly from 
trusted messengers, was paramount. The clarity and timeliness of 
messages, openness to participatory dialogue, as well as transparency 
about uncertainties can all influence levels of trust; other contextual 
factors, such as the history of the relationship between the messenger 
and audience, also play a key role (7). Communication from 
established trusted messengers can help increase acceptance and 
practice of protective behaviors, especially when members of the 
intended audience are involved in the design and implementation of 
response efforts (8).

While trust is an important factor in the acceptance of protective 
policies and behaviors, other factors, such as perceived personal risk 
and susceptibility, also play a role. Behavior change theories, including 
the Health Belief Model (HBM), have been used to understand or 
predict health behaviors related to infectious disease mitigation as well 
as inform behavior change interventions to reduce the risk of 
infectious disease transmission (9–11), with demonstrated success in 

school settings (12–15). The HBM proposes that people’s readiness to 
take action is influenced by their beliefs about disease risk and their 
perceptions of the benefits of taking action to avoid the disease or 
health concern. The core constructs of the model are perceived 
susceptibility and perceived severity, perceived benefits and perceived 
barriers, cues to action, and self-efficacy. The HBM has also been 
successfully applied to message development promoting COVID-19 
mitigation strategies (16).

The Parents And Communities as Experts (PACE) study was 
designed to elucidate how parents/guardians of elementary and 
middle school students in Maryland navigated the return to in-person 
school during the 2021–22 school year following statewide restrictions 
on in-person school during the 2020–21 school year, including their 
perceptions of school-based COVID-19 mitigation strategies. The 
study was part of a larger National Institutes of Health (NIH) Rapid 
Acceleration of Diagnostics-Underserved Populations (RADx-UP) 
Return to School initiative. The focus on kindergarten through eighth 
grade was identified by the RADx-UP program as an area of particular 
need. In the PACE study, we sought to identify cues to action and to 
understand what motivates parents/guardians to perceive benefits and 
barriers to COVID-19 preventive behavior as such.

We also sought to understand parents’/guardians’ perceptions of 
communication about school-based COVID-19 mitigation strategies 
and what public health communication regarding COVID-19 
prevention strategies in schools should include. Specifically, we used 
the HBM to first understand parents/guardians’ acceptance of 
in-school COVID-19 mitigation strategies; this understanding then 
informed the development of a communication toolkit in 
collaboration with partners to support efforts to limit COVID-19 
transmission in schools. In this paper, we describe the results of this 
formative data collection and its systematic application to the 
development of a communication toolkit.

2. Materials and methods

Consistent with the broader goals of the NIH RADx-UP initiative, 
of which this study was a part, we aimed to understand and address 
barriers to the return to in-person school, including among historically 
excluded groups. Consequently, the PACE study focused on 8 school 
districts in Maryland, chosen because they have the highest rates of 
students in poverty, the largest proportion of students from historically 
excluded racial and ethnic groups, or a location in a rural county.

As illustrated in Figure 1 and detailed in Section 2.1, the PACE 
study involved several components. All components of the PACE 
study were supported by the expertise of Community Advisory Boards 
(CABs). CABs were comprised of community partners including 
parents/guardians, teachers and school staff, and school health 
services personnel. CAB members provided insight into study design, 
helped to interpret results, and shared their thoughts on COVID-19 
mitigation in schools based on their daily experiences. Eight CAB 
meetings were held in English and Spanish from September 2021 to 
November 2022.

Informed by the expertise of the CAB, we fielded a web- and 
mail-based survey that probed parents’/guardians’ perceptions of 
trusted messengers for COVID-19-related information, perceptions 
of and attitudes toward school-based COVID-19 mitigation 
strategies, and barriers and facilitators to returning to and remaining 
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in in-person school. Surveys were followed by focus groups with 
parents/guardians to further probe their perceptions of COVID-19 
mitigation strategies in schools. We  then moved to the 
communication toolkit design phase including a participatory toolkit 
planning workshop and pretesting sessions with parents and school 
staff to ensure that messaging included was based on needs identified 
by the beneficiaries of the information. Finally, informed by this 
formative data collection process including both qualitative and 
quantitative data, we developed a tailorable communication toolkit 
schools could use to communicate more clearly and effectively about 
COVID-19 mitigation in schools.

This research was approved by the Johns Hopkins School of 
Medicine Institutional Review Board (IRB), and participants provided 
informed consent.

2.1. Formative data collection

2.1.1. Survey
The survey was available in English and Spanish and was mailed 

to a random sample of households likely to have children in K-8 
grades in the eight target school districts between January 2022 and 
July 2022. In addition, a web-based version of the survey was 
publicized on social media, via schools, community organizations, 
and community events. We received a total of 567 responses. Relevant 
survey items included questions specific to trusted sources and 
acceptability of masking as a prevention strategy (used in focus group 
recruitment). As part of the survey, parents/guardians were asked, 
“How much do you  trust each of these sources to provide correct 
information about COVID-19?” Respondents rated their trust on a 
4-point Likert scale from “not at all” (0) to “a great deal” (3) for each 
of the following messengers: parent’s health care provider, child’s 
health provider, faith leader, close friends and family, colleagues, 
news, social media contacts, US government, and the child’s school 
officials and administrators. We previously showed that the most 
trusted messengers were doctors, followed by family and schools 
(17). Given the high levels of trust schools enjoyed and the lack of 
materials available to schools to support communication with 
families about COVID-19, we focused on developing a school-based 
communication toolkit.

2.1.2. Focus groups
We conducted focus groups with parents/guardians to delve 

deeper into survey responses, probing public health mitigation, 
barriers and facilitators in the return to school, and potential 
health communication dissemination strategies. To ensure as wide 
a range of perspectives as possible, parents and guardians were 
purposively sampled for focus groups based on their responses to 
questions in the parent/guardian mail- and web-based survey (see 
above). Specifically, individuals were stratified by their response 
to a question on support for requiring face masks in schools to 
reduce COVID-19 risk. Focus groups were held virtually to 
promote access and participation. Between May and July 2022, 18 
focus groups were conducted with 40 parents/guardians from all 
eight Maryland school districts. The median number of 
individuals in focus groups was four (range 1–8). In one case, a 
single participant was interviewed following the focus group guide 
because of scheduling challenges. Data from focus groups with 
parents/guardians were used to inform the specific communication 
objectives for the toolkit, toolkit components, tone of messages, 
and recommended communication channels, including 
key messengers.

2.2. Communication toolkit

We used the information gathered from the PACE Study CABs, 
survey, and focus groups to develop a communication toolkit that 
schools and school districts could tailor to their needs. The toolkit was 
designed to support parents’/guardians’ understanding of, trust in, 
and support for school-based COVID-19 mitigation strategies that 
schools chose to deploy.

2.2.1. Participatory toolkit planning
To inform the components of the communication toolkit, parents/

guardians, teachers, school staff, and other community members were 
invited to a participatory planning session in August 2022. The session 
objectives were to:

 • Review key insights from surveys and focus groups
 • Discuss potential communication concepts based on findings

FIGURE 1

Components of the PACE study.
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 • Prioritize the most important messages to include 
in communication

 • Brainstorm visuals to use in communication that capture 
people’s attention

 • Confirm the best channels to ensure the communication 
materials reached the school community.

Trained facilitators guided the discussion about effective 
communication, and participants (n = 11) shared their ideas based on 
the session objectives above. The session was 90 min in duration, and 
participants received a $25 gift card for their participation.

Following the participatory planning session, first drafts of 
communication materials were developed based on feedback and 
recommendations provided during the session and were guided by the 
HBM understanding that a person’s likelihood of practicing or 
supporting COVID-19 mitigation strategies is based on their 
perceived benefits minus the perceived barriers to taking those 
actions. For material development, we  followed the seven C’s of 
effective communication: command attention, clarify the message, 
communicate a benefit, be consistent, create trust, cater to the head 
and the heart, and provide a call to action (18).

2.2.2. Toolkit pretesting
School community members, including parents/guardians, 

teachers and staff who had participated in the planning session, were 
invited to pretest the drafts of communication materials and related 
images in an interactive process. During the pretesting sessions, 
we  shared draft materials and alternate messaging options with 
participants, which were mocked up as posters to facilitate review. 
Pretesting sessions were administered one-on-one, held virtually, and 
lasted approximately 30–45 min. Participants received a $25 gift card 
for their participation in the pretesting activity.

In the pretesting sessions, several questions were asked to determine 
what changes should be made to messages and visuals to improve the 
materials. Some pretesting questions included: What is your gut reaction 
to this poster? Who do you think this poster is for? What is the main 
message of this poster? What emotions do you feel when you read this 
poster? Is there anything that you do not like about this poster? If so, what 
do not you like? What might a person do after seeing this poster?

We also confirmed the best communication channels to reach the 
school community. While drafts were displayed as mocked-up posters, 
the final toolkit would include communication channels suggested by 
participants as most effective, such as posters, flyers, social media 
graphics, or other formats. Following the completion of each 
pretesting session, notes were compiled about what worked, what did 
not work, and areas for improvement and clarity for communication 
materials based on repeated themes.

3. Results

3.1. Perceptions of communication about 
COVID-19 in schools

In focus group discussions, parents/guardians provided their 
insights on challenges and opportunities for communication about 
COVID-19 in schools, as well as recommendations for future school-
based communication (Table 1).

Many focus group participants expressed satisfaction in getting 
regular updates from schools. Some pointed out a lack of empathy 
in communication, such as the lack of acknowledgment of 
challenges associated with the mitigation strategies. Many 
participants felt that inconsistency was a recurring theme regarding 
mitigation strategies- there was not one singular coherent message, 
but rather messages from various sources which seemed to 
contradict each other.

Focus group participants felt that policies were not standardized 
across the state or even across school districts, and the guidelines for 
in-school mitigation strategies differed from the guidelines for 
non-school places. Mitigation strategies could even differ between 
schools in the same county. Participants stated that the way that 
COVID-19 recommendations were translated into school policies did 
not always make sense, and rules did not always seem logical. These 
inconsistencies led to confusion, made compliance more difficult, and, 
for some, led to skepticism. Participants voiced frustration with 
frequent changes to the rules and recommendations, especially early 
in the pandemic.

3.2. Preferred communication channels 
and sources

In general, focus group participants felt that as many 
communication channels as possible should be used to reach parents/
guardians since their preferences and access to information varied. 
They also suggested that messaging coming from schools should 
be more consistent to avoid confusion from conflicting information. 
Some participants recommended town halls or similar formats due to 
opportunities for bidirectional communication, increased clarity, and 
a subsequently greater understanding of COVID-19-related rules and 
policies. In general, messages were perceived to be more trustworthy 
when they came from someone local, someone who was more likely 
to understand them and more familiar with their situation. Conversely, 
messages from the government were seen as less trustworthy.

3.3. Participatory planning session and 
pretesting

Parents/guardians and school staff (n = 102) representing all eight 
school districts were invited to a participatory planning session. 
Thirteen people responded to the invitation, and 11 people from five 
target school districts attended (4 parents, 7 school staff). Two 
participating school staff members also had a child in grade K-8. 
Potential communication concepts were developed based on focus 
group findings and were presented during the participatory session in 
text-only format (Table 2).

Feedback on the potential communication concepts during the 
planning session and discussions about communication preferences 
reflected the insights gathered during focus groups. Participants 
described overall fatigue with communication about COVID-19, 
overwhelm with the changes in rules, and the need to express empathy 
toward students, parents/guardians, and staff.

“Some folks shut down at the mere mention of rules and 
regulations at this point.”
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“...with so many changes and rules, we forgot about the human 
side of things; keep it light while getting messages across.”

For development and design of materials, planning session 
participants suggested paying attention to the literacy of the audience, 
providing thought-provoking and attention-grabbing images, and 
adding credibility to the messaging by making it clear that the key 
messages are coming from parents/guardians and teachers with 
insights into what is happening locally.

“I do think an impactful image is key, even before the main 
written message.”

For engagement and dissemination, planning session participants 
recommended involving students as ambassadors and working with 
community partners to disseminate information:

“Or have students themselves design the cover image - maybe an 
elementary and secondary version…”

“Don’t overlook existing resources and community partners who 
people are already comfortable with.”

When reacting to specific draft concepts (Table  2), several 
participants indicated their preference for communication that 
addressed fatigue, appealed to emotions, and was concise. Generally, 
there was less interest in communication that conveyed information 

they had heard several times already or that was perceived as lecturing. 
The message that resonated with most participants was one that 
referred to taking COVID-19 precautions to avoid missing family 
moments because it “appeals to the softer side” or “pulls at the heart 
strings.” Some participants, on the other hand, felt that the message 
“sugar coated” or “glazed over the point.” Participants also suggested 
keeping a message that COVID-19 guidelines in school settings were 
different than other settings as a means of transparency and 
justification. Specific information about COVID-19 testing was also 
well-received.

Participants recommended that messages about COVID-19 not 
be  combined with other important safety topics such as school 
violence to prevent minimizing the importance of either message and 
to avoid confusion.

Six of the 11 participants who attended the participatory planning 
session also completed pretesting sessions, representing four school 
districts. Pretesting participants reviewed themes and messages that 
were refined based on parent/guardian and staff feedback during the 
participatory planning session. Themes and messages were included 
in draft poster format during pretesting (Table  3). Approaches 
included an emphasis on parent/guardian-school collaboration, 
addressing benefits and barriers to mitigation strategies, and 
presenting cues to action such as through parent testimonials and 
messages from school leadership. Most messaging also incorporated 
empathy. In one draft poster, a specific example was included to show 
how the latest CDC guidance on mask-wearing, isolation, and testing 
might be presented along with the themes and messages.

TABLE 1 Sample quotes from parents/guardians participating in focus groups.

Theme: General communication

Participant quotes:

“Our schools started off pretty strong, you know; at the beginning of the year, they sent out lists of all the things, you know, that was gonna be implemented. And you could 

call and talk, and then they set up the phone system like I said, where they would call to inform you of outbreaks and whatnot. And then as the school year went on, they just 

kind of like – like it got to where it was an inconvenience for them. And then it was like all communication stopped soon as they dropped, like, the masks in school.”

“Yeah, the lack of standardization across the board. You know so, even from school to school, let alone from county to county, there’s no consistency. And so if there’s 

consistency and uniform messaging as well as carrying it out so that everybody is on the same page.”

“As a parent, if I’m getting mixed communications from the school district, my level of trust with regards to what I received from the school – and I know in the community 

that I live, this is a major issue. The trust with the school district is so broken because information goes from the Superintendent. And then when it’s dispersed in schools, 

you know, different schools implement it differently. And it’s like, well, who am I listening to?”

Theme: Communication channels and sources

Participant quotes:

“People seemed to take it better if you look like me, or if it’s coming from someone that, ‘You’re from here, you know where they are coming from. It tended to be a whole lot 

better because everyone could not go out into every neighborhood trying to get people information or to tell them about COVID, so you had to be concerned about cultures 

and all that stuff.’”

“People do not trust the government information, sometimes they give us fake information just for the autocracy it benefits. So, I think parents will follow their family doctors, 

and town hall doctors, and all they can know for information because the government will not give you what’s going on, and so I’d say people follow their primary doctor’s 

information mostly.”

“I just say that anybody that’s politically polarizing would be off limits because people are so staunchly on either side that if you pick someone they are like, ‘Well, I’m not going 

to listen to that person because they are on the opposite side.’ I would much prefer to hear and I think people would be more receptive overall to hearing from someone who 

wasn’t playing politics per se. Someone that was politically neutral I think would be the safest thing to get the most people on board.”

“The most powerful medium right now is social media, the internet.”

“If it is a public health campaign, I personally do not wanna see that being advertised by someone who works in an office that does not even see kids. That’s my opinion. If 

you get these phone calls from the superintendent, they are not in the building with the kids every single day and seeing how this affects the children. But parents are seeing 

how their kids are being affected. Teachers are seeing how the kids are being affected. So, I think at minimum someone within the building that has contact with the students 

every day would be a much more effective way to create buy-in from the families, versus a superintendent, or a communication-whatever, director or whatever those titles are. 

Whatever those positions are – ones that do not have direct contact with the students. It just seems very impersonal and generic, I guess.”
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During pretesting sessions, participants described preferences for 
photos, such as (1) a picture of real people instead of infographic-style 
icons, and (2) photos that reflected the demographics and/or diversity 
of the school community. Participants also reacted positively to photos 
that showed families. Families were described as a primary motivator 
for following COVID-19 mitigation recommendations.

Participants described a strong preference for including the 
phrase “in-person learning” in messages, recognizing this as a key 
priority for many members of school communities. Participants gave 
additional suggestions for specific text, headers, and taglines to keep 
or remove. The common preference was for an emotionally appealing 
message that emphasized not missing out on significant moments 
because of COVID-19 illness, a message that highlighted the 
collaboration between schools and parents/guardians in keeping 
students safe and healthy, as well as a photo that indicated positivity.

We categorized and summarized participant feedback from focus 
groups, planning sessions, and pretesting sessions for improved 
COVID-19 materials and communication based on the seven Cs of 
effective communication (18) (Table 4).

3.4. Final communication and toolkit

Community insights and perspectives from the CAB, parent 
survey, and focus groups guided further development of 
communication objectives. Informed by these quantitative and 
qualitative data, these objectives were to (1) keep the school community 
informed about the importance and effectiveness of mitigation 
strategies for safe in-person learning, (2) promote a sense of community 
and support among parents/guardians and school community 
members in doing their part to support a safe and healthy in-person 
learning environment, and (3) support schools and school district 
communication teams in effectively communicating information on 
COVID-19 mitigation strategies being implemented in their schools.

A flexible communication toolkit was determined to be  an 
effective way to accomplish these objectives (19). Potential toolkit 
components were informed by strengths, needs, and opportunities 
identified by parents/guardians. The final toolkit included practical, 
actionable resources, recommendations, and materials that could 
be  tailored to local needs. The following assets and resources 
were included:

 • Communication guide and checklists
 • Ready-to-use and customizable materials for schools
 • Links to public health communication resources
 • Supplemental “just in time” materials for schools and other child-

serving organizations to use to promote COVID-19 safety and to 
address community-identified needs

TABLE 2 Potential concepts presented during the participatory planning 
session.

 • COVID-19 fatigue is real. Here’s how you can continue to be a COVID-19 

cautious parent as your child returns to school.

 • Meaningful moments are ahead. Reduce your family’s risk of COVID-19 getting 

in the way.

 • Should my kid go to school today? When, how, and why to use at-home 

COVID-19 rapid antigen tests and what to do if a household member or close 

contact has COVID-19.

 • Understand the risks and costs of COVID-19 on students, families, school staff, 

including the role of vaccines in preventing severe disease, and other COVID-19 

risk mitigation strategies.

 • COVID-19 guidelines may look different in other settings. Here’s how it looks 

and why it’s important in schools.

 • Let us keep our kids safe and healthy at school: address violence and bullying, 

prevent COVID-19 exposure, improve mental and emotional health.

TABLE 3 Themes and messages presented on draft posters during pretesting sessions.

Parent/guardian-school collaboration

 • We can thrive together with in-person learning.

 • Let us thrive together with safe, in-person learning.

 • Let us work together to keep kids in school.

 • Your support and commitment to student health and safety matters, and you are not alone!

 • COVID-19 is here to stay. Let us work together to keep kids in school.

 • Safe, in-person learning. We’re here because of you.

 • Did you know? In a recent school survey on COVID-19 safety, 8 out of 10 Maryland parents support wearing masks in schools.

Benefits and barriers

 • COVID-19 changes constantly. Our commitment is consistent.

 • COVID-19 mitigation strategies in schools are an effective way to help limit the social, emotional, and economic impact of kids missing in-person school.

 • Meaningful moments are ahead. Schools play a unique role in protecting our future and the community’s health.

 • Get vaccinated and boosted. It’s the best protection against COVID-19.

Cues to action

 • COVID-19 has been challenging for us all. Thank you for making student safety a priority even when it’s not easy. Please continue to support the COVID-19 guidelines in 

[school/system name] to help keep students safe, healthy, and in-school. - John Doe, Superintendent (School leadership as trusted messenger)

 • When Alex has COVID-19 symptoms, he gets tested. Sometimes it’s frustrating, confusing, and inconvenient, but it’s important to us. (Parent testimonial)

 • COVID-19 has been frustrating, confusing, and inconvenient but it’s important to us to do our part to keep kids safe and in school. (Parent testimonial)

 • The COVID-19 transmission level in [county] has changed to [level]. Safe, in-person learning is our priority and your support matters.

 • Find additional COVID-19 guidance for our school district at [district-specific communication sources].

 • Stay informed and follow the COVID-19 safety guidelines in your school.

 • Stay up to date on the COVID-19 guidelines in our schools.
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While the key audience for communication messages was parents/
guardians, the toolkit was designed to support the individuals and 
teams responsible for providing the school community with up-to-
date health and safety information about COVID-19 as well as other 
school staff and partners who want to help parents/guardians and 
others in the school community feel supported and informed. The 
guidance included the CDC’s six principles of crisis and emergency 
risk communication (20).

Updated recommendations and guidance at the national and 
local levels may influence changes in mitigation strategies that are 
implemented, so adaptability in messaging and visuals allowed 
school districts to adjust outreach as needed, while consistently 
incorporating effective communication strategies. The materials 
were intended to supplement school districts’ current and future 
communications with parents/guardians. The toolkit also 
emphasized collaboration between schools and families to support 
safe environments for in-person learning.

The communication guide as part of the toolkit provided practical 
tips for communicating effectively about COVID-19 mitigation 
strategies in schools and recommended dissemination channels, based 
on school community feedback. It also included an overview of the 
seven C’s of effective communication (18), examples using specific 
feedback from the participatory planning session and pretesting 

participants, and a visual diagram of how to implement the 
recommendations in a sample communication material.

The checklists were intended as tools to support the development 
and sharing of important information and updates to school 
communities. The ready-to-use and customizable materials included 
messages that addressed perceived susceptibility, perceived benefits, 
perceived barriers, and self-efficacy which were identified as most 
resonating and appropriate during the participatory planning session 
and pretesting (Figure  2). Messaging also addressed fatigue, 
emphasizing that individuals and communities stay vigilant. 
Participants recommended that multiple communication channels 
be  used since information is sometimes missed, and different 
individuals rely on different sources for information. Some of the 
channels recommended included letters and emails sent from school 
sources, school newsletters, school websites, two-way dialogue 
opportunities (e.g., town halls), and script-based messaging (e.g., 
phone calls and text messages).

Because mitigation strategies varied among schools and school 
districts and because COVID-19 safety recommendations changed 
over time, the materials were designed to be easily modifiable. Thus, 
the toolkit included a practical guide to creating customizable 
materials, demonstrating how materials could be  tailored to 
individual schools/school districts using the templates with updated 

TABLE 4 Seven Cs of effective communication (18) and parent/guardian and school staff insights.

Seven Cs of effective communication Parent and school staff insights

Command attention

Use appealing visuals, keywords, and design elements to help attract and hold 

your school community’s attention.

Keywords like “in-person learning” and “safety” were suggested to get parents’/guardians’ 

attention.

Some parents/guardians and school staff noted that they stopped reading emails that 

used the same templates week after week.

Parents/guardians and school staff recommended thought-provoking photos.

Clarify the message

Include a key message that is clear, direct, and concise with words and images 

that are easy to understand.

Mixed messages and confusion were emphasized as a key barrier.

Transparency and clarity were suggested as ways to increase understanding/awareness 

and improve adherence.

Communicate a benefit

Emphasize how your school community will benefit from what’s being done in 

your school and/or what’s being asked of them.

Providing a clear justification for why and how policies and mitigation strategies are 

being implemented was recommended.

Benefits that were emphasized included in-person learning for students’ mental health, 

academics, and socialization.

Be consistent

Provide consistent information within a material and across different 

communication channels and to different audiences (parents/guardians, students, 

staff). Use the same words across materials and communication channels to avoid 

confusion.

Use of multiple communication channels was recommended since information is 

sometimes missed and different individuals rely on different sources for information.

Lack of consistency across information sources was emphasized as a major barrier.

Parents/guardians and school staff suggested that people are getting information about 

COVID-19 recommendations from so many different places, so consistency is 

important.

Create trust

Clearly present the source of the material, use trusted messengers, and 

be transparent and consistent. Building and maintaining trust and credibility will 

help encourage the school community to read and heed the information.

Trusted messengers from within and outside the school district included health 

providers (e.g., physicians), principals, superintendents, Chief Executive Officers, and 

public health professionals.

Personal messages from trusted sources resonated with community experts during 

message pretesting.

Cater to the heart and head

Appeal to emotions in addition to providing facts and information to help 

improve communication. Express empathy.

Feelings of being tired, overwhelmed, and “over it” with COVID-19 were common 

responses as well as parents’/guardians’ concerns about students’ social and emotional 

health.

Call to action

Be clear about what the school community can do and what they are being asked 

to do.

Lack of knowledge and awareness of the mitigation strategies being implemented in 

schools was demonstrated in both survey and focus group findings among some 

community experts.
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messaging as needed. The graphic design platform, Canva1, was 
chosen to create customizable materials because of the its utility and 
accessibility to non-profit organizations. By providing modifiable 
templates in Canva, communication staff at individual schools and 
school districts would have a starting point and guidance for 
localizing and finalizing materials.

A list of existing public health communication resources was 
provided in the toolkit, which included additional communication 
guidelines, sample messages and scripts, and additional ready-to-use 
materials. Additional ready-to-use materials for schools and other 
child-serving organizations to use to promote COVID-19 safety and 
to address community-identified needs were also provided (Figure 2).

3.5. Communication toolkit dissemination

Parent/guardian and school staff recommendations directly 
informed the dissemination of the communication toolkit. As a first 

1 www.canva.com

step, the study team developed a list of over 25 people including 
superintendents, school district Chief Executive Officers, school 
principals, administrators, and heads of communication departments 
across the 8 Maryland school districts using school district website 
information. An announcement about the upcoming availability of 
the communication toolkit was emailed to this list at the beginning of 
October 2022, followed by another email at the end of the month 
announcing publication with a link to the final study report and 
communication toolkit. School leaders were directed to access the 
resources at the study website where resources would be added and 
updated over time.2

Additional dissemination strategies included outreach and 
presentations to state and school district health councils, providing an 
overview and demonstration of the toolkit. We also created a video 
that introduced the toolkit and walked users through ways they could 
customize the materials.

Based on participant feedback, as materials were provided to 
school districts for dissemination, we  encouraged school district 

2 https://schoolhealth.jhu.edu/covid19_resources/pace-study/

FIGURE 2

Examples of customizable and ready-to-use materials included in the communication toolkit.
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leaders and communication teams to be transparent and consistent 
across platforms and sources (schools vs. school districts) to help 
increase trust among school community members. This might mean 
including clear justification if and when they chose to implement 
mitigation strategies and providing consistent information to parents/
guardians, students, and school staff about mitigation strategies and 
positive COVID-19 cases, when feasible. CAB members requested 
that materials be available in additional languages. The final materials 
were translated into Spanish, French, Haitian Creole, Swahili, Arabic, 
and Nepali. To date, the communication toolkit has been viewed or 
downloaded 6,000 times and is being iteratively refined in response to 
user feedback.

4. Discussion

To date, few interventions at the school level have focused on 
communicating effectively with parents/guardians about public 
health emergencies. While many studies have focused on the 
efficacy of specific COVID-19 mitigation strategies in schools and 
their combination, the effectiveness of these strategies depends 
almost entirely on individuals’ willingness to adopt and maintain 
them (21, 22). This requires careful attention to both risk 
communication best practices and community engagement. 
We  developed a communication toolkit to support parents’/
guardians’ understanding of and participation in COVID-19 
mitigation strategies using insights gathered from focus groups, 
parent surveys, Community Advisory Boards, and participatory 
planning and pretesting. The communication toolkit is a 
community-informed public health strategy to increase 
understanding and support for school mitigation strategies for 
COVID-19. Participatory planning sessions and pretesting helped 
to ensure that messaging and materials developed were acceptable, 
easy to understand, and clear on important action steps for staying 
informed of the schools’ mitigation strategies, knowing the 
importance of supporting those strategies to help prevent the spread 
of viral illness. Understanding the perspectives of parents/guardians 
and community members about the role of schools in COVID-19 
mitigation led to a data-driven tool and community-driven 
approach to reach parents/guardians through schools. This 
approach can be  replicated in other settings and contexts. The 
results demonstrate potential strategies for leveraging schools as a 
trusted messenger in emergency response situations, engaging the 
school community in the development of communication messages, 
and recognizing the utility of providing a tailorable communication 
toolkit in an evolving information environment.

This communication toolkit reflects the understanding that 
schools are an important messenger of public health information. 
Schools and school leaders are perceived by parents/guardians as 
trustworthy messengers of COVID-19 information (6, 17). The 
communication toolkit accounted for this finding by tailoring 
resources for the most trusted school personnel and allowing for 
flexibility in messaging to reach various populations.

Because updated recommendations and guidance at the national 
level such as from the CDC (23) and local agencies influence 
mitigation strategies that are ultimately implemented in schools, the 
flexible design of the toolkit emphasized the need to tailor the content 
to current recommendations and audiences. The adaptability allowed 

schools to reach and relate to various audiences who could then use 
information as a cue to public health-related action.

To be effective, the optimal approach to risk communication is in 
response to timing and context. In the later stages of emergency 
response, for example, when the sense of urgency has declined, it is 
necessary to combat fatigue with adherence to recommendations, 
emphasizing that communities must stay vigilant and maintain 
protective behaviors (8). Effective risk communication is especially 
imperative and challenging in the context of a novel virus.

Several international and national health organizations have 
provided materials, tools, or guidance for communicating about 
COVID-19 (24–28), including in the school setting (29–31). We built 
upon these and included recommendations for how to tailor messages 
locally and make updates as COVID-19 guidelines change and 
provided customizable templates in a user-friendly and accessible 
graphic design platform.

Recommended messaging in the customizable and ready-to-use 
materials in the toolkit was also grounded in the HBM. For example, 
messages addressed the perceived barriers to communication 
identified during focus groups, such as fatigue or feeling overwhelmed 
with the quantity of COVID-19 information and guidelines, lost trust 
and credibility, lack of transparency and consistency, and confusion 
as a result of receiving mixed messages from the schools or school 
districts. Cues to action provide a stimulus for decision-making. 
External cues to action suggested were recommendations and 
reminders from trusted messengers, such as school administrators, 
including alerts or updates about the current community transmission 
levels that impact school-level decisions to update or reiterate 
mitigation strategies.

This approach, integrating formative research and community 
participation in communication toolkit development, helped 
incorporate insights and feedback from multiple perspectives, 
including both parents/guardians and school staff who had varying 
levels of involvement in the school’s existing communication with the 
school community. This approach was well-suited for the objectives of 
the PACE study, particularly because COVID-19 recommendations 
and implementation in schools looked different than in other settings. 
Hearing directly from the audience members about what was and was 
not working in communication efforts in school-specific settings was 
imperative. The approach was also ideal because of the opportunity to 
build trust and show empathy to parents and school staff who had 
been managing ongoing challenges throughout the pandemic.

While developed in response to COVID-19, this toolkit can 
be adapted for use in response to viral spread in general. If replicated, 
this approach could represent a model strategy for developing and 
supporting health communication outreach in school settings. This 
process is not limited to emergency public health response but is 
relevant to non-crisis contexts and a wide range of issues related to 
health behavior change. It can be replicated to address other public 
health priorities. This model can also be applied to other settings 
where understanding context or setting-specific factors, trust-
building, and empathy are important.

4.1. Limitations

A key strength of the PACE Study was the engagement of parents/
guardians and staff in the development of the communication toolkit; 
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however, those who participated in study activities and feedback 
sessions may have had a more positive attitude about public health 
communication in general, in comparison to those who did not 
choose to participate.

The study was developed in a single state, Maryland, in which 
remote learning was mandated for public schools during the Spring of 
2020 and, later, mitigation was relatively robust (32). The perspectives 
of study partners and participants likely reflect their experiences in 
remote learning and school-based prevention. Other states and 
districts may have provided different feedback about priorities. 
Nonetheless, the approach used here could be adapted for diverse 
geographical settings.

Community Advisory Board engagement, focus groups, a 
participatory planning session, and pretesting sessions took place over 
12 months (September 2021 to September 2022). There were many 
changes to COVID-19 mitigation guidelines, case rates, and other 
factors in that interval; therefore, some community insights became 
outdated and less relevant over time. Moreover, although multiple 
individuals and stakeholders participated in this process, attendance 
varied across opportunities to engage.

While some insights were likely applicable across all school 
districts, it may have been beneficial to develop communication 
toolkits at the individual school district level if time and resources 
were available. While the communication toolkit provided both ready-
to-use materials and recommendations for tailoring the customizable 
materials to local needs, school districts may have benefited from 
having additional materials that were both ready-to-use and localized 
to their school district.

An ideal next step in the PACE study would be  to assess the 
utilization of the toolkit and the impact on self-protective behaviors. 
Data on the impact of risk communication on self-protective behaviors 
are lacking (33). While data are being tracked on the number of visits 
to the PACE study website, utilization of the toolkit and any subsequent 
impact on behavior change or attitudes is unknown. It would also 
be beneficial to determine any changes in self-efficacy to communicate 
with parents/guardians in a public health emergency among school 
district staff who were responsible for outreach, based on their use of 
the toolkit. School staff in these roles were not involved in pretesting.

4.2. Conclusion

Schools are an important and trusted messenger of public health 
information. Communication methods that are adaptable and tailorable 
are needed for schools to reach and relate to various audiences who may 
then use information as a cue to public health-related action, especially 
in the context of shifting guidance and risk communication efforts that 
demand a high degree of trust. To inform the development of the 
communication toolkit, we undertook substantial community-partnered 
formative work. Based on feedback from school community members, 
we aimed to provide resources and materials to support clear and concise 
communication from those identified as trusted messengers within the 
school district. The toolkit development and dissemination process 
represents a model for developing public health messaging for parents/
guardians in school-based settings. Data- and community-driven 
approaches can be  effective in leveraging the existing relationship 
between parents/guardians and schools, where these groups collaborate 
to meet student health and safety needs.
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Introduction: Alcohol consumption is the main substance abused during

university and is associated with physical, legal, emotional, social, and cognitive

consequences. The peer-led BASICS intervention has been shown to be e�ective

in decreasing the quantity and frequency of drinking, the estimated peak blood

alcohol concentration (BAC), and the number of binge drinking episodes among

this population.

Objective: This study evaluated the e�ectiveness of the peer-led BASICS

intervention to reduce risky alcohol consumption among university students in

the Spanish context.

Materials and methods: A two-arm randomized controlled trial in a university in

northern Spain including 308 first- and second-year university students recruited

between October 2022 to March 2023. The intervention was a 30-min in-

person peer-ledmotivational interview. Participants were assessed at baseline and

1-month postintervention. The primary outcome was the quantity and frequency

of alcohol consumption during a typical week. The intervention e�ect was verified

using a mixed factorial ANOVA model.

Results: Compared with students in the control group, students who received the

intervention reduced the number of drinks per week by 5.7 (95% CI 5.54, 5.86); the

number of drinks consumed in a typical weekend by 5.2 (95% CI 5.07, 5.33); the

number of drinks consumed on the occasion of greatest consumption by 4.9 (95%

CI 4.78, 5.02); the number of binge drinking episodes by 1.4 (95% CI 1.37, 1.43);

the peak BAC on a typical week and on the occasion of greatest consumption

decreased by 0.06 (95%CI 0.058, 0.062) and 0.09 (95%CI 0.088, 0.092); the number

of alcohol-related consequences by 5.8 (95% CI 5.67, 5.93); and the motivation to

change their alcohol use increased by −0.8 (95% CI −0.85, −0.75).

Conclusion: The peer-led BASICS intervention is e�ective in changing alcohol

consumption and its related consequences among Spanish university students in

the short term. The action of nursing students as counselors positively impacted

drinking patterns among their peers.

Clinical trial registration: https://clinicaltrials.gov/study/NCT05639374?intr=

E�ectiveness%20of%20a%20Peer-led%20Program%20to%20Prevent%20Alcohol

%20Consumption&rank=1&page=1&limit=10, identifier: NCT05639374.
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1. Introduction

Alcohol consumption peaks in emerging adulthood (18–25
years old), a vital stage in which half of this population consume
excessive alcohol or engage in binge drinking (five or more
drinks on an occasion for men, or four or more drinks on an
occasion for women) (1). Although the worldwide prevalence of
binge drinking decreased from 22.6% in 2000 to 18.2% in 2016,
the prevalence remains high (33.9%) in Europe (2). Specifically,
hazardous drinking is the primary substance abuse problem during
the university period. On average, students experience three
episodes of abusive drinking per month, suffering physical, legal,
emotional, social, and cognitive consequences with 10% developing
alcohol dependence (3–5).

Motivational interventions (MI) have been shown to be
effective when implemented in university settings (6). The program
Brief Alcohol Screening and Intervention for College Students
(BASICS), designed for college students, has been demonstrated
to reduce alcohol use and related consequences in this population
(6–8). It involves <2 h of direct contact and is delivered in the
style of non-confrontational and non-judgmental motivational
interviews, which supports individual student autonomy in setting
goals for drinking and harm reduction planning (8, 9). Motivation
for change is evoked through discussion of personalized feedback
addressing students’ alcohol use, consequences, beliefs about
alcohol, and other contextual factors (9).

A recent literature review indicated that when BASICS is
delivered by peers, there is a reduction in the quantity and
frequency of drinking, estimated peak blood alcohol concentration
(BAC) and number of binge drinking episodes among college
students (10). Including peers as facilitators is becoming a viable
strategy among universities to reduce harmful behaviors due
to their great credibility (11). In addition, peer providers are
considered competent and well-trained by university students
(12, 13). Most peer-led BASICS interventions have taken place
in the American context. In Spain, only one pilot study has
assessed the preliminary efficacy and feasibility of a peer-led
alcohol intervention to reduce alcohol consumption in university
students (13). The findings suggested that the intervention may be
effective for decreasing alcohol consumption and alcohol-related
consequences in Spanish undergraduates (13). The current study
follows up on previous findings using a large-scale controlled
trial. The objective of this study was to evaluate the effectiveness
of the peer-led BASICS intervention to reduce risky alcohol
consumption among university students in the Spanish context.
The main hypothesis was that the intervention would positively
impact alcohol use by significantly decreasing the number of drinks
consumed in a typical week.

2. Materials and methods

2.1. Study design

This was a two-arm randomized controlled trial conducted in a
university in northern Spain. The trial protocol was registered with
clinicaltrials.gov (NCT05639374).

2.2. Training of peer facilitators

The intervention was delivered by volunteer fourth-year
undergraduate nursing students who attended a 12-week, 2 h
training course (12 h for theoretical classes and 10 h for practice
workshops) that was conducted over one semester, from September
to December 2022. The course covered concepts related to MI that
were structured into three modules: 1. motivational interviewing;
2. alcohol and university students; and 3. feedback (as a strategy
for MI). Lectures were delivered by a faculty nurse member who
was an expert in the field. The teaching methodologies were
didactic lectures, video visualizations, and role play exercises.
Upon completion of the theoretical classes, students conducted
two in vivo simulations and motivational interviews with peers
(undergraduates pursuing other degrees), which were videotaped.
To maintain the fidelity of the intervention, all students were given
tailored individual written feedback noting their strengths and
areas for improvement. To provide this feedback, the videotaped
in vivo simulations were coded using an ad hoc alcohol-related
content checklist and the Peer Proficiency Assessment (14) as a
tool for identifying MI-related behaviors and counting microskills.
One session involving group supervision was also conducted to
emphasize ways to improve the use of motivational interviewing
skills. Only those students who were competent in motivational
interviewing and that adhered to the intervention participated in
the study.

2.3. Sample size

The sample size was estimated by assuming an expected
decrease in quantity and frequency of alcohol consumption that
was higher than that reported in a previous randomized controlled
trial (15). We assumed a reduction of 4.81 points in the Daily
Drinking Questionnaire in the intervention group. According to
these assumptions, the required sample size to achieve a statistical
power of 0.80 for analysis was 306 participants (153 per condition).

2.4. Participants and recruitment

The study participants were university students recruited from
a university in northern Spain between October 1, 2022, andMarch
14, 2023. The inclusion criteria were as follows: age 18-years or
older; first- or second-year student status; and currently engaging
in binge drinking.

The recruitment strategy involved advertising in university
classrooms and student residences and disseminating the study
through the university’s social networks and the student newsletter.
One member of the research team provided information about
the project and invited students to participate. It was explained
to the participants that it was a health promotion project at the
university with the objective of raising their awareness about their
pattern of alcohol consumption and its effects on young people.
They were blinded to the goal of the study (to reduce alcohol
consumption) to prevent them from reporting lower alcohol use
at the end of the study. Furthermore, they were not informed of
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the existence of two groups. Students signed up using a QR code
redirected to a Google sheet to provide their name and contact
email. Subsequently, they were e-mailed a document containing
information about the study and the informed consent form that
they had to return signed to participate in the study. Those students
who met eligibility criteria were then randomly assigned to either
the control or intervention group.

2.5. Randomization, allocation
concealment, and blinding

Simple randomization of participants was performed by
generating a random number sequence using Stata v.15. The
number sequence was stored on an encrypted electronic file, and
one researcher was the only study staff member with access to
this information. Participants, following the order of enrolment
in the study, were assigned to an intervention or control group
according to the corresponding random sequence number. Study
investigators, peer facilitators and participants were blinded to
participant allocation.

2.6. Measures

The primary outcome was the quantity and frequency of
alcohol consumption during a typical week, which was measured
using the Daily Drinking Questionnaire-Revised (DDQ) (16).
To facilitate its completion by the participants, they were asked
by the specific number of different beverages they drank per
week (for example, glasses of wine, champagne, cava, beer, cider,
vermouth, shots, mixed drinks, fruit liqueurs or strong liquors).
The researchers then transformed it into standard drink units.

The following eight secondary outcomes were measured:
the number of drinks consumed on a typical weekend and
on the occasion of greatest consumption, as measured through
the DDQ; the highest BAC during a typical week and on
the occasion of greatest consumption, estimated using the
quantity/frequency/peak index (QF) Index (9); the frequency
of binge drinking episodes, as measured using a closed-ended
question [“during the last month, howmany days did you consume
five or more (for males)/four or more (for females) alcoholic
beverages on the same drinking occasion?”]; the motivation to
make a change in their alcohol consumption and self-efficacy,
as assessed through a series of questions using a Likert scale
from 1 to 10 (“How important is it for you to make any
changes in your alcohol consumption?” and “How confident
are you that you are capable of making any changes in your
personal alcohol consumption?”); and the number of alcohol-
related consequences, as measured using the Spanish version of the
Young Adult Alcohol Consequences Questionnaire (S-YAACQ)
(17). The S-YAACQ asked to participants to indicate whether
they had experienced any of the 48 consequences of alcohol
consumption with a dichotomous response format (yes/no). It
is composed of eight subscales that are: self-perception, socio-
interpersonal relationships, academic/work development, risk
behaviors, memory loss due to alcohol consumption, deterioration

of control, psychological dependence and self-care. The total
score reflects the total number of consequences the individual
experienced in the last month. This questionnaire has good internal
consistency (Cronbach’s alpha = 0.91) (18, 19) and for each of its
dimensions (Cronbach’s alpha values between 0.70 and 0.91) (17).

All outcome measures accounted for alcohol consumption
during the past month.

These assessments were made twice: before (baseline
assessment) and 1month after the program (follow-up assessment).

2.7. Data collection

Participants were informed about their group assignment
(intervention or control) by e-mail and were asked to complete
the online baseline assessment using the Survey Monkey platform.
This questionnaire included 25 questions divided into two sections:
sociodemographic variables (first eight questions), such as sex,
hometown, and faculty; and 17 questions about their history of
alcohol consumption and alcohol-related consequences during
the previous month. One month after the interview (for de
intervention group) or after the baseline questionnaire (for the
control group), students received an e-mail directing them to
complete the 1-month follow-up assessment via Survey Monkey.
This assessment consisted of the same alcohol-related questions
referring to the outcome variables. If they did not complete it, they
were sent a reminder and the link by the smartphone messaging
app WhatsApp.

2.8. Intervention

The intervention is based on the BASICS manual (9) and
on motivational interviewing theory (20). Participants received
the peer-led BASICS intervention that consisted of a 30-min
in-person motivational interview (MI). A peer counselor gave
personalized graphical feedback including the following themes:
(1) drinking pattern (e.g., quantity and frequency of alcohol
consumption in a typical week, drinks consumed on the occasion
of greatest consumption and binge drinking episodes); (2) blood
alcohol concentration (BAC) reached (e.g., the student’s BAC
during a typical week, on the occasion of greatest consumption,
and number of hours it takes for it to return to a zero BAC);
(3) social norm of alcohol consumption (e.g., perception of the
number of beverages consumed by their peers, perception of the
number of university students who abstain and binge drink); (4)
alcohol-related consequences (e.g., on a personal, social, academic
or environmental level); (5) individual risk factors (e.g., age
of onset of alcohol consumption, tolerance level, polydrug use
and other drugs); (6) alcohol caloric consumption and hours of
exercise required to burn those calories; (7) financial costs (e.g.,
approximate weekly and annual cost); (8) protective behavioral
strategies; and (9) educational information. The intervention was
held in two prepared rooms at the university (one in the bio-
sanitary sciences building and the other in the social sciences
building) to facilitate the attendance of the participants. The

Frontiers in PublicHealth 03 frontiersin.org199

https://doi.org/10.3389/fpubh.2023.1280840
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Lavilla-Gracia et al. 10.3389/fpubh.2023.1280840

interventions were conducted from January to April 2023. During
the study, the intervention was not modified.

Participants in the control group did not receive any specific
intervention which is the standard-of-care at the university where
the study took place.

2.9. Statistical analysis

Baseline data were reported as the mean [standard deviation
(SD)] for continuous variables since all of them followed a normal
distribution. Categorical variables were reported as percentages
(n, %). Differences between the groups were evaluated using
Student’s t test to compare means and Pearson’s χ

2 test to
compare proportions.

The data were analyzed on an intention-to-treat basis. The
intervention effect was verified using a mixed factorial ANOVA
model in which the intervention time (pre and post) was the
within-subjects factor, and the intervention group (control and
intervention) was the between-subjects factor. For statistically
significant interactions, the differences between the groups at
an intervention time were verified by means of contrasts using
Fisher’s least significant difference (LSD) adjustment. Normality
was assessed using the Shapiro–Wilk test on the residuals together
with visual verifications of the boxplot and Q–Q plot.

To study the possible confounding effect of demographic
variables on the results, the mixed factorial ANOVA model was
repeated, including these data as covariables.

Poisson regression was used to test the effect of the intervention
on the low/high risk of Weekly DDQ adjusting for baseline
characteristics and unadjusted. The variable number of weekly
drinks assessed using the DDQ instrument was categorized into a
nominal qualitative variable (high-risk and low-risk consumption)
following the indications of the NIAAA that considers low-risk
consumption for women no more than seven drinks per week and
for men no more than 14 (21). The robust error variance was
estimated using the Huber-White (Robust) Sandwich Estimator.

All the analyses were carried out in Stata version 16. For all tests,
results for which p < 0.05 were considered statistically significant.

2.10. Ethical considerations

This research was approved by the Research Ethics Committee
of the university where the research was conducted (code:
2021.162). Institutional permission was obtained, and all
participants signed a written informed consent form. To maintain
confidentiality, the participants’ details were codified.

3. Results

3.1. Participants

Figure 1 shows the flow chart of study participants. A total
of 2,780 students were invited to take part in the study, and
384 students agreed to participate. Of them, 48 did not meet the
inclusion criteria of having binge drinking episodes; five refused to

participate; and 23 could not be contacted by e-mail. A total of 308
students (age range = 18–19 years) met the inclusion criteria and
were randomized to the intervention (n= 154) or control (n= 154)
group. Within the intervention group, all subjects completed the
intervention protocol. Of the 308 subjects enrolled in the trial, all
(100%) completed the 1-month follow-up.

3.2. Baseline characteristics

Participants characteristics of the study are shown in Table 1 by
treatment condition. The mean age of the students was 18.75 (SD:
0.04) years, and most participants were female (67.5%). Regarding
participant residence, 33.4% of participants resided in their family
home; 43.2% lived in a student residence or at a college; and
23.4% lived in a student flat. With regard to the student faculty,
40.9% of the participants belonged to a bio sanitary science faculty,
48.0% to a social science faculty, and 11.0% to engineering and
architecture. Concerning the student’s academic year, 60.7% of the
participants were first-year students, and 39.3% were second-year
students.

There were no significant differences at baseline
between the intervention group and the control group for
sociodemographic variables and alcohol use and alcohol-related
consequence outcomes.

3.3. Primary outcomes

A significant intervention effect was observed on the
primary outcome alcohol consumption in a typical week (mean:
intervention 6.6 vs. control 12.3; p < 0.001). Participants in the
intervention group significantly reduced the number of drinks by
5.7 (95% CI 5.54, 5.86) compared to the control group. In relation
to the epidemiological data, the risk of the intervention group
having high-risk alcohol consumption after the intervention was
0.56 times (adjusted for all baseline variables) that of the control
group; that is, the risk was reduced by half. The number needed
to treat (NNT) was 5 (95% CI 3, 9); therefore, it is necessary to
interview five university students for the status of one student to
change from high-risk drinking to low-risk drinking.

3.4. Secondary outcomes

Table 2 shows the effect on the evaluated outcomes. As
observed, all the variables except self-efficacy showed statistically
significant changes in favor of the intervention group compared to
the control group. The intervention group significantly reduced: (i)
the number of drinks consumed in a typical weekend by 5.2 (95%
CI 5.07, 5.33); (ii) the number of drinks consumed on the occasion
of greatest consumption by 4.9 (95% CI 4.78, 5.02); and (iii) binge
drinking episodes by 1.4 (95% CI 1.37, 1.43) compared to the
control group. Furthermore, the (iv) peak BAC on a typical week
and (v) on the occasion of greatest consumption decreased by 0.06
(95% CI 0.058, 0.062) and 0.09 (95% CI 0.088, 0.092), respectively,
in favor of the intervention group. Participants in the intervention
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FIGURE 1

Consolidated Standards of Reporting Trials (CONSORT) flowchart.

group also significantly reduced the (vi) number of alcohol-related
consequences by 5.8 (95%CI 5.67, 5.93). In addition, they increased
(vii) their motivation to change their alcohol use by−0.8 (95%
CI−0.85,−0.75). Finally, no statistically significant results were
found in relation to (viii) self-efficacy.

4. Discussion

This is the first study to evaluate the effectiveness of the

peer-led BASICS intervention in reducing alcohol consumption

among Spanish university students. The results confirm our main
hypothesis, indicating that the intervention positively impacts
alcohol use by significantly decreasing the number of drinks
consumed in a typical week. In addition, the findings in the
secondary outcomes were promising, demonstrating significant
reductions in the drinks per weekend, drinks on peak occasion,
binge drinking episodes, peak BAC on a typical week, peak
BAC on peak occasion, alcohol-related consequences and the
motivation to change alcohol use. These findings are in line with
a recent meta-analysis that showed that BASICS was the most
effective intervention among brief alcohol interventions delivered
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TABLE 1 Baseline characteristics of participants by groups.

Basal characteristics Control group
(n = 154)

Intervention group

(n = 154)

P-value

Demographic characteristics

Age, mean (95 % CI) 18.7 (18.6, 18.8) 18.8 (18.6, 18.9) 0.698

Weight, mean (95 % CI) 63.4 (61.6, 65.1) 63.8 (62.0, 65.6) 0.733

Sex, n (%) 0.715

Male 52 (33.8%) 48 (31.2%)

Female 102 (66.2%) 106 (68.8%)

Hometown, n (%) 0.172

Spanish 110 (71.4%) 121 (78.6%)

South American 26 (16.9%) 17 (11.0%)

North American 12 (7.8%) 8 (5.2%)

Central America 2 (1.3%) 5 (3.2%)

Others (Italian, Hungarian) 4 (2.6%) 3 (2.0%)

Residence, n (%) 0.743

Family home 49 (31.8%) 54 (35.1%)

Student residence 67 (43.5%) 67 (43.5%)

Student flat 38 (24.7%) 33 (21.4%)

Faculty, n (%) 0.912

Bio sanitary sciences 60 (39.0%) 61 (39.6%)

Social sciences 78 (50.6%) 75 (48.7%)

Engineering and architecture 16 (10.4%) 18 (11.7%)

Academic year, n (%) 0.242

First year 90 (58.4%) 97 (63.0%)

Second year 64 (41.6%) 57 (37.0%)

Practice sport, n (%) 0.400

No 56 (36.4%) 49 (31.8%)

Yes 98 (63.6%) 105 (68.2%)

Age start drinking, mean (95 % CI) 15.5 (15.2, 15.7) 15.4 (15.2, 15.6) 0.460

Drinking variables, mean (95 % CI)

Drinks per week 12.4 (11.0, 13.8) 12.6 (11.2, 14.0) 0.829

Drinks per weekend 10.3 (9.2, 11.5) 10.4 (9.2, 11.6) 0.778

Drinks on peak occasion 11.9 (10.9, 13.0) 12.2 (11.2, 13.2) 0.703

Binge drinking episodes 2.2 (2.0, 2.5) 2.1 (1.9, 2.4) 0.580

Peak BAC on a typical week 0.14 (0.13, 0.16) 0.14 (0.13, 0.16) 0.892

Peak BAC on peak occasion 0.22 (0.21, 0.24) 0.23 (0.21, 0.25) 0.734

Alcohol-related consequences 10.2 (9.1, 11.3) 10.1 (9.0, 11.2) 0.922

Motivation to change alcohol use 3.1 (2.6, 3.5) 2.9 (2.5, 3.3) 0.639

Self-Efficacy 8.0 (7.7, 8.3) 7.8 (7.5, 8.1) 0.355

Pearson’s χ
2 test for qualitative variables. Student’s t-test for quantitative variables. BAC, blood alcohol concentration.
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TABLE 2 Comparative data for the e�ect of intervention on change in the evaluated outcomes at one month follow up.

Control Group
(n = 154)

Intervention Group
(n = 154)

P-value∗ Di�erence
(95% CI)

Drinks per week 12.3 (11.0, 13.7) 6.6 (5.2, 7.9) <0.001 5.7 (5.5–5.9)

Drinks per weekend 10.4 (9.4, 11.8) 5.2 (4.1, 6.4) 0.001 5.2 (5.1, 5.3)

Drinks on peak occasion 11.8 (10.8, 12.9) 6.9 (5.9, 7.9) <0.001 4.9 (4.8, 5.0)

Binge drinking episode 2.3 (2.0, 2.6) 0.9 (0.6, 1.2) <0.001 1.4 (1.4, 1.4)

Peak BAC on a typical week 0.14 (0.13, 0.16) 0.08 (0.06, 0.09) <0.001 0.6 (0.5, 0.7)

Peak BAC on peak occasion 0.22 (0.21, 0.24) 0.13 (0.11, 0.15) <0.001 0.9 (0.8, 1.0)

Alcohol-related consequences 10.2 (9.1, 11.3) 4.4 (3.3, 5.5) <0.001 5.8 (5.6, 5.9)

Motivation to change alcohol use 3.2 (2.7, 3.6) 4.0 (3.5, 4.4) <0.001 −0.8 (−0.8,−0.7)

Self-efficacy 7.9 (7.6, 8.2) 8.1 (7.9, 8.5) 0.274 −0.2 (−0.2,−0.1)

∗P-value from Student’s t-test. BAC, blood alcohol concentration.

in the college setting (7). The only variable that did not change
significantly was self-efficacy.

Our main finding was that participants in the intervention
group significantly reduced the number of drinks per week by 5.7
compared to the control group. In line with our results, only three
studies including the peer-led BASICS intervention have shown a
significant reduction in the number of drinks per week by 5.24
(22), 0.89 (23), and 2.5 in students who receive 50-min BASICS
intervention and 4.1 in the 10-min intervention group (24).

In addition, to reinforce the encouraging results related to the
main hypothesis, our study is the first investigation demonstrating
the impact of peer-led BASIC intervention on drinks per weekend,
drinks on peak occasion, peak BAC on a typical week, and the
motivation to change alcohol use. Regarding the number of binge
drinking episodes, our results suggest that the intervention exceeds
the results of previous studies.While our study revealed a reduction
of 1.4 episodes of binge drinking, Pueyo-Garrigues et al. (13)
found a reduction of 0.05. Concerning the peak BAC on the
occasion of greatest consumption, our results are in line with those
found in the literature, since we found that the undergraduates
reduced their peak BAC by 0.09, which is similar to the findings
of (13). However, Turrisi et al. (23) achieved a smaller reduction
of 0.015. Finally, no previous peer-led BASICS study has been
shown to reduce alcohol-related consequences (10); however, in
our study, a reduction of 5.8 in the number of consequences
was achieved.

There could be several explanations for these encouraging

findings. First, BASICS intervention has been shown to be effective
in addressing alcohol use in college students (25) because it
follows the harm reduction philosophy and aims to reduce the

potential and real risks derived from alcohol intake rather than
seeking abstinence (6, 26). Young people are known to respond
best to this type of alcohol prevention approach (26). Moreover,

the intervention combines the motivational intervention with
personalized feedback. Addressing each student’s motivation is key,
as it has been found to be a strong predictor of drinking behavior

in short- and long-term outcomes (27). The personalized feedback
sheet is also essential, as giving individualized data on alcohol
use has been shown to reduce short-term drinking frequency and
symptom severity (28).

Given the demonstrated effectiveness of BASICS, we believe
that the size of the effect obtained is also due to the fact that
the intervention was led by peers who have received specific
training. This can be a strength since the values, habits and
lifestyles of young people are especially susceptible to peer
influence (29). Peer relationships play a central role in the lives
of young people, and the effects of peer influence are stronger
during this period than in adulthood (30). It is known that
students learn more effectively from their peers than individuals
in other generations (31). In fact, students value their peers as
organized and well-prepared, knowledgeable about the subject,
and good transmitters of information, which makes them feel
comfortable and nonjudgmental (12, 31). Therefore, at this
age, the influence of peers on health and wellbeing is greater
than at any other age (32), making the use of peer-to-peer
approaches in youth-targeted health interventions a promising
health promotion strategy.

Additionally, the training of the peer counselors who have

led the BASICS intervention might be another key element
related to the success of this study. Students received a training

program with proven effectiveness in conducting motivational
interviews about alcohol consumption with their peers (33). After

receiving the training, participants reported that they obtained
the necessary tools to conduct motivational interviewing and
that they felt more confident and credible in addressing alcohol
use with their peers (33). In addition, these peer counselors
were nursing students who are characterized by having a greater
development of empathy, better communication skills, and an
increased ability to understand the needs of the person, develop
appropriate responses, and individualize care plans (34–36). These
aspects could have positively impacted the effectiveness of the
intervention. Spanish university students can benefit from this
intervention since by reducing alcohol consumption they will
experience individual short-term benefits such as better sleep
quality, more energy, greater money savings, improved memory,
reduced risk of alcohol poisoning and alcohol dependence,
improvements in mental health and academic performance; and
better overall physical and mental health (37–39). Furthermore,
it has also social advantages such as the decrease in the rates
of traffic accidents, violence, and a reduction in alcohol-related
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health expenditure (37, 40). Additionally, reducing binge drinking
episodes is associated with a better quality of life, especially
greater vitality and mental health (41). Moreover, undergraduates
typically do not utilize health services and are not usually accessible
by health professionals (42, 43). This aspect is crucial since
undergraduates are in a critical period for the development and
consolidation of their future lifestyles (44). Although university
authorities and public policy makers have attempted to address
elevated levels of consumption, research points to an increase in
alcohol use among students in the last decade (45). However,
this intervention led by university students has shown that it
can positively impact alcohol consumption in this population
with approximately half of the students in the intervention group
changing their consumption pattern from high risk to low risk.
In addition, previous research shows that this type of intervention
not only impacts the student who receives it but also has a
positive effect on the counselor who leads it (33). In addition, the
observation that, for every five university students who receive
the intervention, one goes from high-risk to low-risk consumption
is a very promising finding as this suggests the intervention
is feasible given that few interventions are demonstrated to
be effective.

Three main limitations in this study need to be recognized.
First, the study was carried out at a single university, so the
participants in the treatment groups could have influenced each
other. However, the importance of not sharing the information
received to participants in the control group was impressed
upon participants in the intervention group and an intention-
to-treat analysis was applied to avoid the effects of crossover.
Second, as we aimed to determine the short-term effects of
the intervention, the follow-up period was short. For future
studies, it would be interesting to carry out measurements
over an extended follow-up period to determine the long-
term effects of the intervention. Third, the outcome measures
were all self-reported. To try to avoid any bias in these
measurements, participants were insisted that they were not
going to be judged and that they should respond as honestly
as possible. In addition, we follow recommendations to improve
the reliability and validity of these measures, such as: collecting
data online, asking for longer timeframes and questions which
involve specified timeframes; and, including beverage-specific
questions (46).

Despite these limitations, this study had some strengths.
First, all the participants assigned to the intervention
group received the motivational interview. Furthermore, no
participants in either group were lost to follow-up. This may
be due to the commitment that the students acquired by
participating in the study, their positive experience when
receiving the interview, the relationship established with the
peer counselors, or the reminders sent through WhatsApp.
Second, the students who led the intervention were totally
devoted to the project, and after each interview, peer
facilitators spoke with the research team to discuss how the
interview had gone, their concerns and areas for improvement.
Finally, the selected intervention is underpinned by a strong
foundation in behavior change theory, peer-led interventions,
motivational interviewing principles, and harm reduction

approaches, which have been shown to be appropriate for this
age group.

5. Conclusion

In conclusion, the peer-led BASICS intervention was
effective in changing alcohol consumption among Spanish
university students in the short term. Nursing students
positively impacted the drinking pattern of their peers, achieving
significant decreases in the amount of alcohol consumption, binge
drinking episodes, peak BAC, and alcohol-related consequences.
Nursing undergraduates can be considered a great asset for
health promotion at the university setting. Future studies are
needed to determine the long-term effectiveness of peer-led
BASICS interventions.
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Association between cultural
capital and health literacy during
the COVID-19 pandemic among
community residents in China: the
mediating e�ect of social capital

Yi Luo, Hang Zhao, Huayong Chen and Mimi Xiao*

School of Public Health, Research Center for Medicine and Social Development, Chongqing Medical

University, Chongqing, China

Background:Health literacy is crucial for managing pandemics such as COVID-19

and maintaining the health of the population; our goal was to investigate the

impact of cultural capital on health literacy during theCOVID-19 pandemic among

community residents and to further examine the mediating role of social capital

in the relationship between cultural capital and health literacy.

Methods: A cross-sectional study was conducted among 1,600 community

residents selected in Chongqing, China using a stratified random sampling

method. Data were gathered through a questionnaire survey, including

sociodemographic characteristics, cultural capital, social capital, and health

literacy. Chi-square analysis, one-way ANOVA, t-test, and hierarchical linear

regression were used to analyze the level of health literacy among community

residents and the related elements; the structural equation model (SEM) was used

to explore the influential mechanisms of health literacy and explore whether

social capital acted as a mediator in the relationship between cultural capital and

health literacy.

Results: Cultural capital, community participation, community trust, reciprocity,

and cognitive social capital had a significant positive e�ect on health literacy.

In addition, the results of SEM indicated that cultural capital not only directly

influences health literacy (β = 0.383, 95% CI = 0.265–0.648), but also indirectly

influences health literacy through three types of social capital (β = 0.175,

95% CI = 0.117–0.465; β = 0.191, 95% CI = 0.111–0.406; β = 0.028, 95% CI =

0.031–0.174); its mediating e�ect accounting for 50.7% of the overall e�ect.

Conclusions: Our results highlight the empirical link between cultural capital

and health literacy, and suggest that social capital mediates this connection.

These findings suggest that governments and communities should focus on the

construction of community cultural capital and provide residents with better social

capital to improve their health literacy to prepare for future pandemics.
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1. Introduction

In December 2019, the first cases of novel coronavirus
pneumonia 2019 (COVID-19) were reported (1). Since then, the
unexpected coronavirus pneumonia epidemic has spread rapidly
around the world as a public health catastrophe and has become
a threat in many facets of life with significant negative effects on
the economy, society, and politics (2–4). When an epidemic struck,
a nation’s emergency preparedness and medical standards are put
to the test, yet it also serves as a test of the populace’s lifestyle
and health practices. Health literacy is the key to strengthening the
latter (5). More emphasis is placed on residents being the first to
take responsibility for their health as the COVID-19 moves into a
phase of normalized prevention and management. Therefore, it is
necessary to improve residents’ health literacy.

The concept of health literacy has been applied by relevant
scholars in their research fields. In the field of public health,
health literacy is defined as the degree to which individuals
have the capacity to obtain, process, and understand basic health
information and services needed to make appropriate health
decisions, and this degree can make public health decisions that
benefit the community (6). The COVID-19 outbreak serves as a
litmus test for health literacy, demonstrating that the idea is one
of the most crucial individual and societal initiatives of the 21st
century for public well-being and health (7). Among the published
studies, many scholars have argued that an important part of
controlling the COVID-19 pandemic is raising people’s health
literacy levels (8, 9). Health literacy might encourage and empower
people to participate in their health care and adopt practices
to protect people from COVID-19 and its negative effects (10).
Besides, a cross-sectional study confirmed the importance of health
literacy for residents during catastrophic public health crises (5).
When compared to those with low health literacy, those with great
health literacy practiced more preventative actions (11). China has
significant advantages in terms of both its political system and
its prevention and control systems when it comes to dealing with
large public health catastrophes brought on by emerging infectious
illnesses, but the COVID-19 pandemic has highlighted a dearth of
national health literacy. For instance, a lot of people wore their
masks backward and kept touching them with dirty hands (12).
Even though the Internet is very advanced, few individuals pay
much attention to health information. These findings demonstrate
the underappreciated issue of low health literacy among the general
public during the COVID-19 pandemic (13). The COVID-19
pandemic highlights the necessity of improving health literacy
and preparing residents for future emergency and non-emergency
situations, demonstrating that health literacy can be viewed as a
social vaccine. Therefore, conducting a survey on health literacy
during the COVID-19 pandemic is of great value, both for
managing the COVID-19 now and for preparing residents to guard
their health in future pandemics.

Many studies have researched on health literacy, with majority
of them conducted in the United States (14, 15). Studies in the past
have shown that the factors affecting health literacy are primarily
focused on financial hardship, older age, poorer educational level,
bad health, heavy use ofmedical services, low socioeconomic status,
and the inability to properly utilize internet information (16–19).

These studies mainly focus on the broad concept of health literacy,
and fewer studies have investigated health literacy in the context
of specific events, such as the COVID-19 pandemic. Thus, despite
the growing focus paid to health literacy, it is still valuable to study
the factors influencing health literacy from a multidimensional
perspective in China, the nation with the largest population.

Three contexts are highlighted in the Institute of Medicine’s
(IOM) fundamental framework for health literacy—(1) healthcare,
(2) education, (3) culture and society—where health literacy can be
improved at both the level of the person and the population (11).
Most health literacy researches, however, focus on the healthcare
and educational levels (12–14), less study has been conducted on
health literacy from a cultural standpoint.

A sociological concept, “cultural capital,” was developed by
Bourdieu after he summarized Marx’s idea of capital. He contends
that the allocation of cultural capital among social groupings
plays a significant role in the resolution of social issues. After
Bourdieu, many scholars critically developed the concept of
cultural capital, among which Collins pays attention to the micro
level of cultural capital and believes that cultural capital can
bring people the micro role of emotional energy under immediate
circumstances (20). Collins’s framework of cultural capital, which
gives greater causal energy and a strong emotional element to
cultural capital than Bourdieu version, has been recognized by
many scholars and applied to their research (21). So our research
is based on Collins’ cultural capital framework. Among them,
cultural capital can be divided into tangible and intangible. We
investigate intangible cultural capital, so “cultural capital” means
“the inherited traditions, values, beliefs, etc., which constitute
the culture of a group (22).” It exists in the cultural networks
and relationships that support human activities, and can promote
change when large-scale mobilization is needed. Certain studies
showed that cultural capital significantly affects health literacy
(23, 24). For instance, Singleton (25) indicated that cultural capital
is strongly associated with health literacy. The stronger the cultural
capital, the more informed pregnant women are about the health
effects of tobacco, according to Afsaneh et al. (26). A society-wide
strategy should be used, with a focus on cultural issues, according
to a study looking at the development of health literacy in China
(27). Although it is crucial to comprehend the role that cultural
capital plays in health literacy, there haven’t been many studies that
address cultural capital in the field of public health in China.

Meanwhile, recent researches have confirmed that social capital
and the capacity of social networks, in addition to an individual’s
abilities, are also associated with health literacy (28). Social capital
can not only be a source of knowledge (29), but it can also
help people believe in their abilities to find, interpret, and take
advantage of health information, which affects health literacy (28).
“Social capital” means “the social resources that grow in open
social networks or social structures that are based on mutual trust
(30).” Social networks, participation, trust, reciprocity, and norms
are widely recognized as key elements of social capital (31). In
terms of the classification of social capital, the literature usually
covers two dimensions: structural and cognitive (32). Since about
2004, it has become much more popular to talk about the three
dimensions of structural, cognitive, and relational, and this is now
the most generally used and acknowledged framework (33). There
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is evidence that social capital is vital for health literacy and is highly
linked to it (34, 35). For instance, a cross-sectional study conducted
in China found a favorable relationship between social capital
and health literacy (36). A Ghanaian study showed older persons’
oral health literacy was positively impacted by social capital (37).
A study done in Korea found that bridging social capital has a
substantial moderating impact on the connection between health
literacy and self-efficacy regarding health information (28).

The connection between social capital and health literacy has
been the subject of a few studies (38, 39), and some scholars
suggested that cultural capital may have an impact on social capital
(20), but there is no empirical research to clarify the link between
cultural capital and health literacy among community residents.
Existing studies only emphasize the importance of cultural capital
on health literacy, which only briefly discussed the connection
between these two factors without examining the mechanisms
behind the connected pathways. Besides, no study has investigated
the relationship among the three elements simultaneously (i.e.,
cultural capital, social capital, and health literacy). Therefore, this
study aims to explore the effect of cultural capital on health literacy
during the COVID-19 pandemic and clarify the mediating role of
social capital between cultural capital and health literacy during the
COVID-19 pandemic among community residents.

2. Material and methods

2.1. Study design and participants

A cross-sectional study was performed among community
residents in Chongqing. We used stratified random sampling.
First, we stratified according to economic level and used the
total GDP of each district as an indicator to measure economic
conditions according to the relevant documents published. We
selected Yubei and Jiangbei with good economic status, while
Fuling and Yongchuan with medium economic status; and Banan
with poor economic status. Then, community residents were
randomly selected from these districts to conduct the survey. Thus,
355 residents were selected from each district by random sampling.
The prerequisites for inclusion were below: (a)being 18–70 years
old; (b) being permanent residents; Permanent residents are those
who have lived in the community for more than 6 months in
the past year; (c) consenting to participate in the survey; (d)
having no psychological problems; (e) having the ability to answer
questionnaires independently. Finally, we collected 1,600 (96.7%)
valid questionnaires (Figure 1).

A preliminary investigation was carried out to determine the
precise execution of the research and the final questionnaire design
before the full-scale survey. From 1 June to 30 September 2021, the
formal inquiry was performed by three fellows and seven university
and master’s-level students with relevant field research experience.
Also, the investigators received training on how to employ the
same criteria and techniques; prior to the survey, the participants’
informed consent was sought, and any relevant justifications were
given during the investigation.We have adopted a series ofmethods
to ensure the reliability of data collection. On the one hand, a one-
to-one approach was taken throughout the process of the on-site
investigation; on the other hand, the questionnaires were uniformly

numbered and double entered after the survey was finished to
assure the accuracy of the data entry.

2.2. Measured variables

2.2.1. Cultural capital
Based on Collins definition of specific cultural capital, we use

three questions to describe cultural capital. The question, “You
identify well with the cultural activities in your community,” was
used to measure the variable of awareness of identity. The question
“Over the past year, you and the residents in your community have
shared the same beliefs and goals to fight the pandemic” was used
to measure the variable of belief. The question “You follow the
core socialist values to mediate interpersonal conflicts and conflicts
of interest in your community” was used to measure the variable
of values. All items were assessed on a five-point Likert scale (5
= “very much in line with”, 4 = “conform,”, 3 = “don’t know”,
2 = “does not match”, and 1 = “very unlikely”). The higher the
rating, the greater the cultural capital of community residents. The
Cronbach’s alpha was 0.956, and confirmatory factor analysis (CFA)
reported factor loading was from 0.930 to 0.943, demonstrating
high reliability and validity of the scale.

2.2.2. Social capital
The dimensional framework for social capital constructed by

Ignacio (40) was used, which describes social capital along three
key dimensions: structural, relational, and cognitive. Therefore,
a total of three dimensions (structural, cognitive, and relational)
and 18 items were included in this study. Specifically, structural
social capital included three subdimensions: network size, network
interaction, and community participation. There are three items
under each subdimension. Relational social capital includes two
subdimensions: community trust and reciprocity; there are three
items under each subdimension. And cognitive social capital,
as a unidimensional variable, contains three items that reflect
community norms. All items were assessed on a five-point Likert
scale (5 = “very much in line with”, 4 = “conform,”, 3 = “don’t
know”, 2 = “does not match”, and 1 = “very unlikely”); the
higher the rating, the richer the total social capital of community
residents. The Cronbach’s alpha was 0.979, and confirmatory factor
analysis (CFA) reported factor loading was from 0.915 to 0.966,
demonstrating high reliability and validity of the scale.

2.2.3. Health literacy
The definition of health literacy involves the ability to acquire,

understand and process health information, which corresponds
to the theory of knowledge, attitude, and behavior (KAB), so the
health literacy evaluation index scale of residents is founded on the
theory of KAB. The Communicative and Critical Health Literacy
(CCHL) scale developed by Ishikawa et al. (41) was adopted and
adapted in conjunction with our research purposes and the reality
of COVID-19 pandemic. The scale includes three dimensions:
knowledge, attitude, and behavior. For example, the item “You
know that WHO defines the novel coronavirus as COVID-19” is
in the knowledge dimension; the item “You think the psychological
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FIGURE 1

Flow diagram of sample survey selection.

assistance hotline is helpful for psychological counseling during the
epidemic” is in the attitude dimension; The item “You will carry
out strict hand washing and disinfection every time you go out and
come back home” is in the behavioral dimension. There are three
items under the knowledge and belief dimensions, respectively, and
five items under the behavior dimension, for a total of 11 items
on the scale. The scale’s items were evaluated using a five-point
Likert scale (5 = “very much in line with”, 4 = “conform,”, 3 =

“don’t know”, 2 = “does not match”, and 1 = “very unlikely”);
the higher the rating, the richer the health literacy of community
residents. The Cronbach’s alpha was 0.978, and confirmatory factor
analysis (CFA) reported factor loading was from 0.945 to 0.968,
demonstrating high reliability and validity of the scale.

2.2.4. Covariates
The first group of covariates considered were demographic

and socioeconomic characteristics, including age, gender (male
and female), political status (the masses, communist youth
league members, party activists, preparatory party members,
communist party members), education (junior high school or
below, high school, college, bachelor’s degree or above), marital
status (unmarried, married, divorced and others), and the type of
community they live in (upscale community, general community,
older community). The second group consisted of variables
of management systems, including risk evaluation management

system (have, don’t have, don’t know). Accountability system for
public health emergencies (have, don’t have, don’t know). The
extent to which smart tools work (very helpful, helpful, fair).

2.3. Statistical analysis

First, SPSS 26.0 was used for statistical analysis. A two-tailed
P-value of <0.05 was the threshold for significance. Descriptive
statistics like frequency and constituent ratio were used to analyze
the data. The t-test and one-way ANOVA were used to analyze
the distribution differences of the health literacy score in different
sociodemographic characteristics.

Next, to evaluate the relationship among cultural capital,
social capital, and health literacy, the correlation coefficients were
estimated, and the main variables affecting the health literacy of
community residents were examined using hierarchical multiple
regression analysis. To account for any potential confounding, all
variables thatmight have an impact on health literacy were included
in the model.

Finally, the Structural EquationModel (SEM) was created using
AMOS 26.0 to investigate the precise mechanisms underlying the
effects of cultural capital, structural social capital, relational social
capital, and cognitive social capital on health literacy. We evaluated
the fit of the hypothesized model to ensure it fits best with the
sample data. The Bootstrap approach was used to estimate both
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TABLE 1 Descriptive statistics of the participants (N = 1,600).

Variables Category N (%) Health literacy t/F P

Gender Man 461 (28.8) 4.15± 0.87 3.329a 0.329

Woman 1,139 (71.2) 4.29± 0.73

Age 18–30 320 (20.0) 4.21± 0.77 0.719b 0.540

31–40 741 (46.3) 4.26± 0.29

41–50 434 (27.1) 4.29± 0.77

>50 105 (6.6) 4.20± 0.80

Political Appearance The masses 906 (56.6) 4.26± 0.81 3.794b 0.004

League member 231 (14.4) 4.10± 0.74

Active member of the party 43 (2.7) 4.34± 0.54

Preparatory party members 40 (2.5) 4.49± 0.75

Communist party members 380 (23.8) 4.30± 0.74

Education Junior high school or below 21 (1.3) 3.40± 0.90 30.770b <0.001

High school 104 (6.5) 3.70± 0.93

College 323 (20.2) 4.22± 0.80

Bachelor’s degree or above 1,152 (72.0) 4.32± 0.72

Marital status Unmarried 258 (16.1) 3.81± 0.72 58.937b <0.001

Married 1,295 (80.9) 4.35± 0.75

Divorced and others 47 (2.9) 3.96± 0.89

Risk evaluation management system Have 1,167 (72.9) 4.43± 0.68 140.801b <0.001

Don’t have 139 (8.7) 3.95± 0.86

Don’t know 294 (18.4) 3.68± 0.78

Accountability system for public health
emergencies

Have 1,280 (80.0) 4.41± 0.70 169.107b <0.001

Don’t have 90 (5.6) 3.96± 0.82

Don’t know 230 (14.4) 3.50± 0.73

The extent to which smart tools work Very helpful 1,245 (77.8) 4.44± 0.69 214.714b <0.001

Helpful 251 (15.7) 3.67± 0.67

Fair 104 (6.5) 3.39± 0.71

Type of community you live in Upscale community 158 (9.9) 4.29± 0.86 0.274b 0.761

General community 1,008 (63.0) 4.24± 0.78

Older community 434 (27.1) 4.26± 0.74

at-test.
bone-way ANOVA test.

direct and indirect effects in order to calculate confidence ranges
for each effect. The corresponding effect is significant if the 95%
confidence interval (CI) does not contain 0.

3. Result

3.1. Characteristics of the sample

Table 1 presents the participant’s sociodemographic
information. In this study, women accounted for 71.2% of
the respondents, and they were mainly in the age group of 31–40
years old (46.3%); in terms of political appearance, the majority
were the masses (56.6%), and education was bachelor’s degree

or above (72.0%); the majority of people were married (80.9%);
and nearly 72.9% of the communities where they lived had a
risk evaluation management system; 80% of the communities
where they lived have a clear accountability system for public
health emergencies; most people (77.8%) think smart tools
are very helpful in preventing and controlling the coronavirus
pneumonia epidemic; and the majority of residents live in the
general community (63.0%).

Univariate analysis showed residents’ health literacy ratings
varied significantly (P < 0.05) depending on their level of political
appearance, education, marital status, risk evaluation management
system, accountability system, and the extent to which smart
tools work.
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TABLE 2 Correlation coe�cient of each variable.

Variables 1 2 3 4 5 6 7 8

1. Cultural capital 1

2. Network interaction 0.735∗∗ 2

3. Network size 0.775∗∗ 0.748∗∗ 3

4. Community participation 0.846∗∗ 0.735∗∗ 0.753∗∗ 4

5. Community trust 0.869∗∗ 0.744∗∗ 0.776∗∗ 0.866∗ 5

6. Reciprocity 0.869∗∗ 0.744∗∗ 0.772∗∗ 0.850∗∗ 0.875∗∗ 6

7. Cognitive social capital 0.894∗∗ 0.729∗ 0.784∗∗ 0.807∗∗ 0.841∗ 0.870∗∗ 7

8. Health literacy 0.906∗∗ 0.737∗ 0.775∗ 0.879∗ 0.886∗ 0.873∗ 0.869∗ 8

∗P < 0.01.
∗∗P < 0.05.

3.2. Correlation analysis among key
variables

Table 2 shows the result of the bivariate correlation, cultural
capital has a positive correlation with health literacy (r = 0.906,
P < 0.05), since these two variables are highly correlated, we
have included a scatter plot in the Supplementary material. The
subdimension of structural social capital was positively correlated
with health literacy (r= 0.737–0.879, P< 0.01), and the correlation
degree of community participation was the highest (r= 0.879); the
subdimension of relational social capital was positively correlated
with health literacy (r = 0.873–0.886, P < 0.01), among which
community trust had the highest correlation degree (r = 0.886);
cognitive social capital also had a positive relationship with health
literacy (r= 0.869, P < 0.01).

3.3. Relationship between cultural capital
and health literacy

Health literacy was predicted using hierarchical multiple
linear regression. To begin, the unordered categorical data that
were statistically significant in the one-way ANOVA of health
literacy were represented by dummy variables. After that, five
models were used in hierarchical multiple regression analysis using
health literacy as the dependant variable: (1) sociodemographic
characteristics; (2) sociodemographic characteristics + cultural
capital; (3) sociodemographic characteristics + cultural capital
+ structural social capital; (4) sociodemographic characteristics
+ cultural capital + structural social capital + relational social
capital; (5) sociodemographic characteristics + cultural capital +
structural social capital + relational social capital + cognitive
social capital. Results showed that 1R2 was statistically significant
when sociodemographic characteristics, cultural capital, structural
social capital, relational social capital, and cognitive social capital
were entered into the regression equation. By comparing the
changes in the 1R2, the influence of cultural capital on health
literacy was greater than that of sociodemographic factors and
social capital, making up 51.3% of the variation in health
literacy (Table 3).

Specifically, the results of the fifth model’s comparison of
independent variables showed that health literacy increased with
increasing cultural capital score (β = 0.329, P < 0.001); in the
structural social capital dimension, health literacy score increases in
direct proportion to community participation score (β = 0.231, P
< 0. 001); in the relational social capital dimension, health literacy
increased with increasing community trust and reciprocity score
(β = 0.183, P < 0.001; β = 0.084, P < 0.001); the higher the
cognitive social capital score, the higher the health literacy score
(β = 0.116, P < 0. 001).

3.4. Model construction

Structural Equation Model was built in order to further explore
the influence mechanism of cultural capital and social capital
on health literacy among community residents (Figure 2). Latent
variables in the model include cultural capital, three different
types of social capital, and health literacy. The three observed
variables of cultural capital are three items under the dimension.
The three observed variables of structural social capital are network
interaction, network size, and community participation; the two
observed variables of relational social capital include community
trust and reciprocity; the three observed variables of cognitive
social capital are three items under the dimension, and the three
observed variables of health literacy include knowledge, attitude,
and behavior. The model fit results showed that all pathways
were statistically significant (P < 0.001). The model’s estimation
procedure uses the maximum likelihood approach. χ2/df = 2.281,
RMSEA = 0.012, GFI = 0.992, NFI = 0.954, CFI = 0.989, TLI =
0.994, the goodness of fit statistics of the model indicated that the
created theoretical models fit the data well (Table 4).

3.5. Path analysis for health literacy

By standardizing the effects, we discovered that cultural
capital and three different types of social capital had positive
effects on the health literacy of community residents, with
standardized path coefficients being 0.777, 0.303, 0.336, and 0.051
(P < 0.001), respectively. Cultural capital contributed positive
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TABLE 3 Impacts of cultural capital on health literacy among community residents.

Variable Model 1 Model 2 Model 3 Model 4 Model 5

Standardized
Beta

Standardized
Beta

Standardized
Beta

Standardized
Beta

Standardized
Beta

Political appearance (ref. = masses)

Communist youth league members 0.047∗ 0.010 0.012 0.005 0.006

Party activists 0.032 0.010 0.014 0.012 0.011

Preparatory party members 0.035∗ 0.009 0.004 0.006 0.006

Communist party members 0.014 0.002 0.005 0.004 0.005

Education (ref. = junior high school or below)

Senior high school 0.011∗ 0.033 0.056∗ 0.065∗ 0.058∗

College 0.246∗∗ 0.078∗ 0.109∗ 0.108∗ 0.097∗

Bachelor’s degree or above 0.300∗∗ 0.103∗ 0.134∗∗ 0.130∗∗ 0.119∗∗

Marital status (ref. = unmarried)

Married 0.098∗∗ −0.017 0.009 0.010 0.014

Divorced and others 0.021 −0.006 0.008 0.007 0.004

Risk evaluation management system (ref. = None)

Have 0.136∗∗ 0.011 0.012 0.009 0.006

Don’t know −0.019 0.004 0.011 0.011∗∗ 0.017

Accountability system for public health emergencies (ref. = None)

Have 0.053 0.019 0.015 0.018 0.016

Don’t know −0.162∗∗ −0.020∗∗ −0.012∗∗ −0.009∗∗ −0.008

The extent to which smart tools work 0.296∗∗ 0.082∗∗ 0.041∗∗ 0.038∗∗ 0.040∗∗

Cultural capital 0.854∗∗ 0.503∗∗ 0.381∗∗ 0.329∗∗

Structural social capital

Network interaction 0.037∗ 0.008 0.005

Network size 0.079∗∗ 0.041∗ 0.028

Community participation 0.336∗∗ 0.229∗∗ 0.231∗∗

Relational social capital

Community trust 0.191∗∗ 0.183∗∗

Reciprocity 0.117∗∗ 0.084∗∗

Cognitive social capital 0.116∗∗

R2 0.313 0.830 0.872 0.883 0.885

F 52.935∗∗ 521.069∗∗ 608.107∗∗ 607.006∗∗ 589.118∗∗

1R2 0.319 0.513 0.042 0.011 0.002

1F 52.395∗∗ 4,821.187∗∗ 176.637∗∗ 76.232∗∗ 27.514∗∗

∗P < 0.05.
∗∗P < 0.001.

effects on structural social capital, relational social capital, and

cognitive social capital, with the coefficients being 0.578, 0.569,

and 0.547 (P < 0.001), respectively. Moreover, cultural capital
had not only direct effects on health literacy (β = 0.383), but
also indirect effects through three types of social capital as the
mediators (β = 0.175; β = 0.191; β = 0.028). Besides, three
types of social capital had only a direct effect on health literacy
(Table 5).

3.6. Mediation e�ect analysis

The bootstrap analyses showed that the total effects of cultural
capital on health literacy were 0.777 (95% CI: 0.046–0.523). The
sizes of the direct effect of cultural capital on health literacy were
0.383 (95%CI: 0.045–0.510); the indirect mediation effects via three
types of social capital were 0.175 (95% CI: 0.117–0.465), 0.191 (95%
CI: 0.111–0.406), 0.028 (95% CI: 0.031–0.174). The 95% CI did not
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FIGURE 2

Structural equation model of health literacy.

TABLE 4 The fitting results of SEM.

Fit indices Standards of fit indices Model fit

χ
2/df 1 < χ

2/df < 3 good 2.281

RMSEA <0.08 acceptable 0.012

GFI >0.9 acceptable 0.992

NFI >0.9 acceptable 0.954

CFI >0.9 acceptable 0.989

TIL >0.9 acceptable 0.994

contain 0, hence these effects are significant. Thus, we can conclude
that social capital played themediating role between cultural capital
and health literacy, and the mediation effect of social capital makes
up 50.7% of the total effect (Table 6).

4. Discussion

The purpose of the study is to explore the association between
cultural capital and health literacy during the COVID-19 pandemic

among community residents in Chongqing, China; and to examine
the mediation role of social capital between cultural capital and
health literacy. As far as we know, this work is the first to identify
the mediation role of social capital between cultural capital and
health literacy among community residents. Our findings indicate
that cultural capital not only influences health literacy during the
COVID-19 pandemic among community residents directly but also
indirectly through social capital.

4.1. Cultural capital and social capital under
the pandemic

Our results show that during the pandemic, the score for
cultural capital (4.198 ± 0.810) was higher than Natalie Ross’s
findings (42) conducted before the pandemic and the score for
social capital (3.693± 0.683) was higher than Fuyong Hu’s findings
(43) conducted before the pandemic. These results indicate that the
pandemic has promoted the improvement of the cultural capital
and social capital of the community residents. The reason may
be that, on the one hand, under the impetus of the pandemic,
China has actively strengthened the education of values and the
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TABLE 5 Path coe�cients for health literacy.

Relations between variables Standardized
direct e�ect

Standardized indirect
e�ect

Standardized
total e�ect

p-value

Cultural capital→ HL 0.383 0.394 0.777 <0.01

Cultural capital→ structural social capital 0.578 / 0.578 <0.01

Cultural capital→ relational social capital 0.569 / 0.569 <0.01

Cultural capital→ cognitive social capital 0.547 / 0.547 <0.01

Structural social capital→ HL 0.303 / 0.303 <0.01

Relational social capital→ HL 0.336 / 0.336 <0.01

Cognitive social capital→ HL 0.051 / 0.051 <0.01

TABLE 6 Mediating e�ects of social capital.

Paths Standardized
coe�cient

Bootstrap 95%CI p

Lower
bounds

Upper
bounds

Total e�ect

Cultural capital→ HL 0.777 0.046 0.523 <0.05

Direct e�ect

Cultural capital→ HL 0.383 0.045 0.510 <0.05

Indirect e�ect

Cultural capital→ structural social capital→ HL 0.175 0.117 0.465 <0.05

Cultural capital→ relational social capital→ HL 0.191 0.111 0.406 <0.05

Cultural capital→ cognitive social capital→ HL 0.028 0.031 0.174 <0.05

cultivation of anti-epidemic spirit. In particular, Chongqing issued
policy documents to promote the construction of values, and held
various forms of values education activities, resulting in residents
having a solid concept of values and a firm sense of belief in fighting
the epidemic. On the other hand, in the outbreak of the epidemic,
people will lack a sense of security, feel flustered, and under the
external stimulation of facing the crisis, people are more likely to
produce cohesion (44). Therefore, under such circumstances, social
capital has been effectively developed and social resources have
been fully mobilized.

4.2. Cultural capital and health literacy

This study found that the influence of cultural capital on
health literacy during the COVID-19 pandemic is favorable, the
health literacy increased with increased cultural capital, consistent
with existing studies (45, 46). This result is consistent with the
health belief model (HBM), which argues that perception, values,
and beliefs are the most significant examples of implicit activity
that directly influences people to adopt a particular behavior (47).
According to Shuaijun Guo, health literacy is sensitive to a wide
range of cultural contexts and may be the result of interactions
affected by individual health skills and the social environment
(48). Specifically, the item “In the past year, you shared common
beliefs and goals with residents in your community to fight

against COVID-19 epidemics” showed a more significant impact
on health literacy, which is consistent with previous research
(49, 50). This occurrence may be related to the psychological
toll that the COVID-19 outbreak has had on people (51), people
may experience worry and depression and so be less inclined to
follow the advised prevention measures (52). When they share a
common set of beliefs with the neighbors, it will help them to
provide more emotional comfort and alleviate negative emotions
for residents, and be more receptive to information about epidemic
prevention conveyed by the community (53). This will help them
adopt proper epidemic prevention actions and improve their
health literacy during the COVID-19 pandemic. Similar research
indicates that beliefs, cultural values, and group identity serve as
effective information filters (54). Previous studies are limited to the
elaboration of the importance of cultural capital on health literacy
(55–57), and lack of empirical studies, our study provides empirical
support to extend this well.

4.3. Social capital and health literacy

We distinguished three types of social capital and examined
the effect of each type on health literacy separately. Our results
indicate that all types of social capital were positively correlated
with health literacy. Previous researches have consistently shown
that social capital and health literacy are strongly correlated

Frontiers in PublicHealth 09 frontiersin.org215

https://doi.org/10.3389/fpubh.2023.1199941
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Luo et al. 10.3389/fpubh.2023.1199941

(58, 59). Specifically, in the structural social capital dimension,
community participation has statistically significant associations
with health literacy, because being active in the community
increases access to sources of crucial health-related information
(35), which can increase health promotion options during the
COVID-19 pandemic. According to some research, people who
are more involved in community activities can gain more health
information from interactions with other residents and community
health promotion, thus improving their health literacy (60, 61).
Communities and neighborhoods with high levels of social
cohesion frequently have inbuilt control mechanisms that promote
health and keep residents from engaging in behaviors that are
harmful to their health (62).

In terms of relational social capital, we discovered that,
in line with prior research, health literacy rose with higher
community trust and reciprocity (49, 63). The range of resources
mobilized when people need to seek out health information
can be expanded by relational social capital (64). During the
COVID-19 pandemic, having a strong network of relationships
among community members facilitated effective communication
and information sharing (65), thus enhancing people’s health
literacy. First, community trust had a favorable impact on health
literacy. This effect may be explained by the fact that community
residents are less receptive to the health advice they receive
from their neighbors and communities when they distrust their
social networks, and information utilization is lower. An earlier
study in Ghana found that adults often relied on their informal
networks when seeking health care, which is frequently explained
by a high level of social network trust (37). Besides, research has
indicated that residents who practice reciprocity build stronger
social networks and have higher levels of self-efficacy while
exchanging health information (28). In this way, the exchange
of health information can be used to better improve their health
literacy (66).

Finally, we found that cognitive social capital also showed a
positive effect on health literacy. Some studies have shown that
cognitive social capital can control unhealthy behaviors in an
informal way to benefit people’s health (29). During the COVID-
19 pandemic, residents are prone to take some unrecognized and
unhealthy behaviors under the catalyst of panic, communities with
strict daily rules and regulations can help residents reject false
information and provide a good environment for information
dissemination; residents are better able to resist rumors and adopt
correct behavior in such an environment (67), thus improving their
health literacy. For example, during the epidemic, rumors circulate
that a specific medication can treat COVID-19, which tends to
mislead residents; communities with strict rules and regulations
will disseminate illuminating information and provide accurate
knowledge about epidemic prevention, which can aid residents in
correctly enhancing their health literacy.

4.4. The mediating role of social capital

We found that cultural capital promoted health literacy
through strengthening social capital. In other words, those with

greater cultural capital will also have richer social capital, hence
improving their health literacy. This study’s findings are explicable
by the terror management theory (TMT), which contends that
people react favorably to things that uphold their cultural values
and that cultural values act as anxiety buffers for people, enabling
them to respond positively and having an effect on their cognition
and behavior (68). In addition, Ivan light, a great pioneer in
sociology, directly pointed out in his article from the perspective
of entrepreneurship that it is difficult for social capital to play a
role beyond the support of cultural capital. Cultural capital can
play a supportive role in social capital, which further emphasizes
the symbiotic status of cultural capital and social capital. In a word,
cultural capital can promote social capital, and social capital can
play the role of bridge and bond, which is consistent with our
findings (69). People are prone to dread during the COVID-19
pandemic, but with the correct cultural values at the forefront,
cohesion will be strengthened, social capital will be effectively
developed, and people will be able to access more useful health
information (70), thereby enhancing health literacy. Relational
social capital has the strongest mediating effect among the three
categories of social capital, which is in line with previous research
(64). Cultural elements, such as beliefs, were found to be important
predictors of trust capital in a large sample and to have a favorable
impact on health in empirical research of southern Africa (71).
Conflicts and altercations, for instance, with community workers
and other residents during the COVID-19 epidemic are prone
to occur when negative emotions act as a catalyst. Residents
who uphold the proper cultural values and have a strong sense
of community identity can avoid these conflicts and trust each
other, have strong interpersonal networks, strengthen their sense
of belonging to the community, and develop their social capital
systems. As a result, health information and programs are more
widely accepted and given more attention, leading to an increase
in health literacy. Our results are consistent with Fukuyama’s
argument (72) that social capital is a melting pot of social resources
that is critical to the health of a population and it relies on
cultural roots.

4.5. Limitations and future studies

The work has a few limitations. First of all, as this was a
cross-sectional study, causal conclusions could not be drawn.
Cohort follow-up might be used in future studies to acquire
longitudinal data, which would provide more conclusive data for
causal inference. The second limitation is the representativeness
of the sample. Because only Chongqing was conducted for data
collection in this study, the results may vary depending on
the population or location. Finally, the study’s self-reporting
and cross-sectional design could have introduced measurement
and/or recall bias, which may not reflect the true experiences
and perceptions of community residents to a certain extent.
In future studies, multiple sources of data can be used to
improve the dependability of the questionnaire data, such as
paired completion, combinations of self and other ratings, and
superior ratings.
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5. Conclusions

In summary, our findings demonstrate an empirical connection
between cultural capital and health literacy among community
residents during the COVID-19 pandemic, indicating that cultural
capital can promote health literacy during the COVID-19
pandemic; and showing that social capital mediates this connection.
Our results provide directions for improving residents’ health
literacy and suggest that government and community staff should
focus on building cultural capital, actively organize cultural
events, strengthen the community of values, enhance the sense
of internal beliefs, and provide better social capital to improve
residents’ health literacy to better protect the health of residents in
future pandemics.
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Defining Life Skills in health 
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review
Adeline Darlington-Bernard 1*, Corélie Salque 1, Julien Masson 2, 
Emily Darlington 1, Graça S. Carvalho 3 and Florence Carrouel 1

1 Laboratory Health Systemic Process (P2S) UR4129, University Claude Bernard Lyon 1, University of 
Lyon, Lyon, France, 2 Laboratory Education, Cultures, Politics, University Lumière Lyon 2, Lyon, France, 
3 CIEC, University of Minho, Braga, Portugal

Background: Life Skills have been central to Health Promotion interventions and 
programmes with children and adolescents for over 40  years. School is a strategic 
setting for Life Skills education. Recently, policy-and decision-makers have 
focused on Life Skills development for youth. Research on Life Skills has gained 
momentum. Different terms are used to discuss and define Life Skills. Research 
identifies a lack of conceptual definition. The purpose of this study is to identify 
the definitions in the literature in English and French, and to reach a conceptual 
and consensual definition.

Method: The Scoping Review methodology was used. Three research questions 
aim to identify how Life Skills are defined in the field of health promotion at school, 
to see whether a conceptual and consensual definition exists, and, if relevant, 
to propose a conceptual definition. The search was conducted in 5 databases 
by 3 reviewers. This study focused on full-text publications in English or French, 
human studies, health promotion in school, school pupils, teacher training, 
and with a definition of Life Skills. Publications on after-school activities, higher 
education outside teacher training, adult education, other than peer-reviewed 
scientific papers were excluded.

Results: 48 publications were included in English and 7  in French. NVIVO was 
used to determine and compare the French and English terms used for Life Skills 
and their definitions. According to the three research questions, (i) the terms used 
to define Life Skills are diverse and numerous, with different purposes at school 
in relation to health promotion, and different taxonomies, and relate to different 
areas of research; (ii) no consensual, conceptual definition of Life Skills was found; 
(iii) further semantic, epistemological and ontological clarifications are required.

Conclusion: Some conceptual definitions of Life Skills exist without consensus. 
Life Skills being at the crossroads between different fields could explain this and is 
illustrated by the multiplicity and diversity of the terms employed, and the various 
taxonomies and purposes used at school in health promotion. This may also 
explain why they are difficult to evaluate. Defining Life Skills consensually cannot 
be achieved due to the diversity of research perspectives from different fields.
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1 Introduction

In association with information provision and education, Life 
Skills have been identified by the World Health Organisation (WHO) 
as an enabling factor in supporting health promotion action, through 
the development of personal skills, notably through educational 
settings. In 1993, WHO proposed their own official definition of Life 
Skills as being “the abilities for adaptive and positive behaviours that 
enable individuals to effectively deal with demands and challenges of 
everyday life” (1, 2). This initial definition comprised a set of 10 life 
skills divided into 5 pairs (1): (i) decision-making and problem-
solving, (ii) creative thinking and critical thinking, (iii) self-awareness, 
and empathy, (iv) communication skills and interpersonal relationship 
skills and (v) coping with emotions and managing stress.

Since then, Life Skills have been explored and added to. A 
taxonomy was notably proposed by Mangrulkar et al. in 2001 (3): they 
categorised Life Skills into 3 groups, namely social, cognitive and 
emotional skills. This taxonomy has been particularly used in France, 
by the Instances Régionales d’Education et de Promotion de la Santé 
(IREPS - regional bodies for health education and promotion). In 
parallel, other non-governmental Organisations (NGO) have also 
proposed their own definition and taxonomies of Life Skills: while the 
United Nations Educational, Scientific and Cultural Organisation 
(UNESCO) propose a wider definition of Life Skills as being a mix of 
knowledge, behaviour, attitudes and values and designate the possession 
of some skill and know-how to do something or reach an aim. They 
include competencies such as critical thinking, creativity, ability to 
organise, social and communication skills, adaptability, problem solving, 
ability to co-operate on a democratic basis that are needed for actively 
shaping a peaceful future (4), the United Nations International 
Children’s Emergency Fund (UNICEF) either refer to the definitions 
by WHO, or to that which they proposed in 2000 as psycho-social and 
interpersonal skills used in every day interactions…not specific to getting 
a job or earning an income (5). Both definitions proposed by UNESCO 
and UNICEF remain more general and make no reference to health: 
the first focuses on peace as an end, whereas the second centres on 
interactions and the social dimension of life skills, and insists on their 
general nature. In 2021, WHO issued an updated version of its health 
promotion Glossary of terms (6), in which Life Skills appear more 
strongly connected to health than ever. Indeed, the Life Skills entry 
shifted from Life Skills to Skills for Health (Life Skills) (6). Moreover, in 
the literature, Life Skills are identified as being a health-protecting 
factor (7), notably in primary prevention with health-compromising 
behaviour (8, 9) mental health (10) and violent and risky sexual 
behaviour (3). In addition, Life Skills development appears to foster 
well-being, sociability, positive social interactions, cognitive 
development, academic achievement, and professional success (11–
13). It is also recommended they be developed through participation 
and experiential pedagogical methods (11, 14), through integrated 
and intersectional approaches (11, 12). Thus, Life Skills seem to be a 
dynamic notion, which has been evolving over time, with many 
identified benefits for health and well-being, through 
multiple approaches.

School is a key setting for health promotion, as it provides access 
to a wide population of children. It is also a means to educate pupils 
from an early age in developing health knowledge and healthy 
behaviours, as well as to tackle social determinants of health inequality 
(2, 15–17). Healthy school environments play an important role in 

physical, social, emotional and cognitive development. For instance, 
school-based physical activity can improve overall health in all pupils 
and encourage the development of healthy lifestyles (18, 19), especially 
with children who would not otherwise have access of sports outside 
of school. School can also be a place to promote healthy eating habits 
through a whole-school approach thanks to healthy school meals and 
nutrition education (20). Furthermore, school is the place where 
pupils acquire knowledge and learn how to use it (i.e cognitive 
development), live alongside others and learn how to behave in a 
group and in society (i.e social development) and where they are 
placed in situations through which they will have to learn about 
themselves and work on dealing with their emotions (i.e emotional 
development) (21). In addition, developing Like Skills through school 
provides a support system for adolescents (22) with documented 
benefits in terms of education, prosocial behaviour, health, culture, the 
economy, employment as well as for society and the individual (23). 
Thus Life Skills education and development in school settings have 
been the focus of growing interest by policy-and decision-makers, for 
example in France, with the progressive and explicit integration of 
health promotion principles and Life Skills development in the 
Education Nationale School Curriculum and guidelines (24). For all 
this, a lack of clarity has been highlighted in the literature. Indeed, a 
global perspective is needed on the terms and definitions used (7). 
Worse, Life Skills may be considered as a fourre-tout, i.e., a hotchpotch 
concept (25). Further epistemological clarification seems to 
be required, first and foremost regarding the definition of Life Skills 
in the field of health promotion at school. Thus, the objective of this 
study is to explore the literature to determine both in French and 
English (i) how Life Skills are defined in the field of health promotion 
at school, (ii) to find a conceptual and consensual definition, and (iii) 
if relevant, to propose a conceptual definition.

2 Materials and methods

A literature review based on the scoping review principle was 
performed to provide an overview of the scientific data (26, 27). The 
scoping review format was preferred over the systematic review 
format as the information on the topic studied was complex and 
diverse (28). The manuscript was reported following the PRISMA-ScR 
criteria (Preferred Reporting Items for Systematic reviews and Meta-
analyses) (Supplementary Table S1) (29). The scoping review was 
conducted guided by the five-step methodological framework from 
Arksey et O’Malley (26): (i) identification of a specific research 
objective and search procedures, (ii) identification of pertinent 
publications, (iii) selection of publications, (iv) data extraction, and 
(v) summary, analyses and reporting of results.

2.1 Research questions

In the field of health promotion at school, the research 
questions were:

 (i) What are the terms and definitions of Life Skills used in French 
and in English?

 (ii) Does a conceptual and consensual definition exist?
 (iii) If not, can a conceptual definition of Life Skills be proposed?
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2.2 Identification of pertinent publications

2.2.1 Database search
The search was conducted from December 2022 to January 2023 

using 5 databases: Google Scholar, ERIC, Pubmed, ISIDORE and HAL 
SHS. The following search terms were used: in English (“life skills” OR 
“Socio-Emotional Skills” OR “basic skills” OR “problem-solving 
learning” OR “skills for health”) AND (“literature review” OR 
“systematic review” OR “definition” OR “education”); in French, 
(“compétences psychosociales” OR “compétences individuelles 
indispensables à la vie” OR “habiletés ou aptitudes psychosociales” OR 
“développement psychosocial”) AND (“revue de littérature” OR 
“revue systématique” OR “définition” OR “éducation”). Two reviewers 
performed this research and removed the duplicates.

2.2.2 Screening and eligibility of publications
The inclusion criteria were: (i) publications written in the English 

or French language; (ii) publications presenting human studies; (iii) 
publications focusing on health promotion at school; (iv) publications 
focusing on school pupils; (v) publications focusing on teacher 
training; (vi) publications which include a definition of Life Skills. The 
exclusion criteria were: (i) publications focusing on after-school 
activities; (ii) publications focusing on higher education outside 
teacher training; (iii) publications focusing on adult education; (iv) 
publications other than peer-reviewed scientific papers such as 
conference papers, book extracts, institutional reports, congress 
abstracts or commentaries.

The screening of studies was carried out independently by the two 
reviewers based on an examination of the titles and abstracts identified 
in the electronic databases. Selected publications were cross-checked, 
and any discrepancies were resolved through discussion to reach 
consensus on study inclusion.

2.3 Selection of publications

The full text of the selected publications was analysed by the two 
reviewers who retained only the publications that answered the 
research question. As before, in case of divergence, the reviewers 
discussed until they reached a consensus.

2.4 Collection, summary and reporting of 
results

A narrative synthesis was made from the publications included. A 
narrative synthesis is a process which may be used in exploratory 
studies on a large array of questions. It does not solely focus on the 
effectiveness of interventions (5). This approach involves synthesising 
the results of several studies and is based primarily on the use of words 
and text to summarise and explain the results of the synthesis. An 
inductive approach of the data was chosen, to allow the text corpus to 
“tell the storey” of how Life Skills are defined in the literature. Then, 
the data collected was analysed using the NVIVO qualitative data 
analysis software (QSR International Pty Ltd. Version 12, 2018). Each 
definition was encoded in NVIVO, to identify and categorise the 
terms and references used to define Life Skills. This review involved 3 
researchers (ADB, CS, FC) to ensure strong review validity. They were 

involved in discussions and decisions pertaining to the selection of 
search terms, inclusion and exclusion criteria and publication 
selection and analysis. The other three researchers (ED, GC & JM) 
proofread the article before submission and provided support 
throughout the review process.

2.5 Data extraction from the included 
studies

For each publication included, key information was reported in a 
series of figures and tables. They included the authors, the year of 
publication, the definition of Life Skills, and the references of the 
definitions found.

3 Results

3.1 Overview of publications included

A total of 476 peer-reviewed publications were identified: 438 in 
English and 38 in French. 414 of these were screened based on title and 
abstract after removal of the 62 duplicates: 383 publications about Life 
Skills in English, 3 about Skills for Health, and 28 publications about 
Compétences Psychosociales in French remained. Eligibility was 
established for 244 publications, with 228 publications in English and 
19 in French. Finally, 55 publications were included as matching the 
criteria for our scoping review, i.e., 48 publications in English about Life 
Skills and 7 publications in French about Compétences psychosociales. 
115 publications were excluded as they included no definition of Life 
Skills, Skills for Health or Compétences Psychosociales, 70 publications 
were excluded as they explored other settings than school and 4 
publications proposed an abstract in English with the subsequent text 
in another language than English or French (Figure 1).

3.2 Papers included

Overall, 55 papers were analysed: 48 in English and 7 in French. 
The 55 publications selected and included in the review dealt with Life 
Skills education, interventions, programmes, or development at 
school. The papers identified were published between 2008 and 2022 
and were coded from P1 to P55 (Table 1).

Henceforth, the term “paper” will be used to refer to the articles 
included in the results of the scoping review; the term “article” will 
be used to refer to the articles cited as reference to provide a conceptual 
definition of Life Skills; finally, the term “publication” will be used to 
refer to all other references.

3.2.1 Definitions of Life Skills by NGOs
In English, 31 papers referred to the definitions established by 

NGOs (Table 2). Five WHO publications (10, 15, 83, 85, 86) were cited 
in 24 papers included (P1, P3, P6, P8, P10, P11, P14, P16, P17, P18, 
P19, P21, P22, P28, P29, P33, P34, P39, P40, P44, P45, P46, P47, P48). 
One UNICEF publication (84) was cited in 4 papers included (P3, P14, 
P17, P29). Other NGO sources comprised Organisation for Economic 
Co-operation and Development (OECD) and the United 
Nations (UN).
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As shown in Table 2, WHO publications are the most cited NGO 
source to define Life Skills in English among the papers included in 
this study. It is also the case regarding publications in French: all 7 
papers included references to definitions by WHO. Three papers (P49, 
P50, P51) cited “Life Education in Schools” (1994) (13) and 2 papers 
(P51, P53) cited “Skills for health: skills-based health education 
including life skills: an important component of a child-friendly/
health-promoting school” (2003) (10).

3.2.2 Conceptual definitions of Life Skills in the 
papers included in the scoping review

In English, 23 papers included in English cited articles which 
proposed conceptual definitions of Life Skills (Table 3). The 9 articles 
cited more than once, were published from 1995 to 2014. Furthermore, 
the most cited article (5 times) was Danish et al. (87).

As regards the conceptual definitions found in French, 2 
papers included in the scoping review referred to scientific sources 
spanning from 2001 to 2021. In P54 by Encinar et al. (66), the 4 
international references cited spanned from 2001 to 2010 and 
included Mangrulkar et al. (3), Danish et al. (87), Gould et al. (95), 
and Goudas (96). In P52 by Simar et al. (7), the 6 scientific articles 
cited include Fonte et al. (97), Fanchini (98), Saugeron et al. (25), 
Gorza et  al. (99), Morlaix and Fanchini (100), and Morlaix 
et al. (48).

Analysis of the conceptual definitions of Life Skills through QSR 
International’s NVIVO allowed the identification of the three 
categories (Figure 2): (i) terms, (ii) purpose, and (iii) taxonomies. 
While this Scoping review does focus on Life Skills in the field of 
health promotion at school, the 3 categories established remain rather 
general. They will be described below.

FIGURE 1

Flowchart of scoping review process (PRISMA-ScR).
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3.2.2.1 Terms used to describe Life Skills in the conceptual 
definitions

The nouns and adjectives used, in English and in French, to 
describe Life Skills in the conceptual definitions found in the 
papers included for analysis are presented in Figure 3. They are 
shown in the form of two word clouds: one in English and the 
other in French.

The 5 nouns most used in English were skills (in 11 included 
papers), knowledge (in 3 included papers), competencies (in 2 included 
papers), values (in 2 included papers) and pool (in 2 included papers). 
In terms of adjectives, the most cited were emotional, cognitive and 
social. The 2 nouns most used in French were compétences (skills, 
competencies, in 3 included papers) and capacité (capacity, ability, in 
2 included papers). The adjective comportemental (behavioural) was 
also cited in 3 included papers.

A list of associated terms was also compiled from the papers 
included in English (Table 4).

A similar list could not be compiled from the papers included in 
French, as no other associated terms were found.

3.2.2.2 Purpose of Life Skills in the conceptual definitions
One of the aspects mentioned in the conceptual definitions 

found in the papers included for analysis was the purpose for 
which Life Skills were being developed in a school setting in a 
health promotion perspective. These purposes were categorised 
under 5 topics (Figure 4): (1) To manage, cope and deal with life, 
(2) Towards success, achievement, (3) Towards citizenship, (4) 
Towards health and (5) Towards school. The topics entitled 
Towards health was further sub-categorised into three areas: Well-
being, Mental health and a more general Health category. Towards 
school was created to explore Life Skills in the service of school 
more specifically. Three sub-categories were established to record 
the purpose of Life Skills in the service of school: (1) To succeed, 
(2) To behave, (3) To develop. The 4th sub-category was created 
with elements regarding form or the school subject through which 
Life Skills were being developed: (4) Form / School subject.

In French, the purposes of life skills identified in the conceptual 
definitions used in the papers included for analysis were categorised 
into three topics: towards managing, dealing and coping with life, 
especially in terms of adaptation; towards interactions, with one’s 
environment, with others, and exerting a positive influence on oneself 
and others; towards health, to promote well-being and prevent health-
compromising behaviours.

TABLE 1 Repartition of included papers per year and per language.

Year of 
publication

Papers included in 
English

Papers 
included in 

French

2022 P1 (30)

P2 (31)

P3 (32)

P4 (33)

P5 (34)

P6 (35)

P7 (36)

P8 (37)

P9 (38)

2021 P10 (39)

P11 (40)

P12 (41)

P13 (42)

P14 (43)

P15 (44)

P16 (45)

P17 (46)

P18 (47)

P49 (48)

P50 (7)

P51 (49)

P52 (50)

2020 P19 (51)

P20 (52)

P21 (53)

P22 (54)

P23 (55)

P53 (56)

2019 P24 (57)

P25 (58)

P26 (59)

2018 P27 (60)

P28 (61)

P29 (62)

P30 (63)

P31 (64)

2017 P32 (65)

P33 (22)

P54 (66)

P55 (67)

2016 P34 (68)

P35 (69)

P36 (70)

P37 (71)

P38 (72)

2015 P39 (73)

2014 P40 (74)

P41 (75)

P42 (76)

2013 P43 (77)

P44 (78)

2010 P45 (79)

P46 (80)

2008 P47 (81)

P48 (82)

TABLE 2 NGO sources cited as references to define Life Skills in the 
papers included in English.

NGO Title of NGO 
publications cited in 
papers included in 
English

Year of 
publication

Papers 
included 
in English

WHO Life Skills education in schools 

(83)

1997 P3, P14, P16, 

P28, P29, P33, 

P34, P39, P45, 

P46, P47

WHO Skills for health: Skills-based 

health education including life 

skills: an important component 

of a child-friendly/health-

promoting school (10)

2003 P6, P11, P18, 

P21, P22

WHO Life Skills education in schools 

(13)

1993 P6, P10, P21, 

P40, P44

UNICEF Global Evaluation of Life Skills 

Education Programmes (84)

2012 P3, P14, P17, 

P29

WHO Partners in Life Skills 

Education. Conclusions from a 

United Nations Inter – Agency 

Meeting (15)

1999 P17, P19, P48

WHO Life Skills education school 

handbook: Prevention of 

noncommunicable diseases: 

approaches for schools (85)

2020 P1, P8, P18
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3.2.2.3 Taxonomies of Life Skills from the conceptual 
definitions

The different taxonomies listed from the conceptual definitions 
identified in English are presented in Figure 5. The taxonomies were 
categorised under 4 topics: (1) taxonomies with 3 categories, (2) 
taxonomies with 4 categories, (3) taxonomies with 5 categories, (4) 
taxonomies with 8 categories and more.

Topics 1 and 2 refer to general types of Life Skills in the field of 
Health Promotion at school. Topics 3 and 4 gather taxonomies which 
propose detailed and complex declensions of life skills: they are more 
operational and practical to be  developed and applied in health 
promotion at school.

In the papers included in French, no specific taxonomies were 
detailed in the conceptual definitions found.

4 Discussion

This Scoping Review was conducted in both English and 
French to collect and analyse the conceptual definitions of Life 
Skills in the field of health promotion at school. Currently, Life 
Skills education and development is gaining momentum in 
international research, and more specifically in France (101, 102). 
Indeed, Life Skills development at school, especially in a health-
promoting perspective, is being reinforced through policy. It is 
also a growing focus for research. This article was thus the 
opportunity to see which terms and definitions are used in 
international and francophone research.

First, the findings show some definitions of Life Skills exist. 
Some are proposed by NGOs, others provided by the scientific 
community. These definitions are often reworded and sometimes 
aggregated to form a mix between the operational and conceptual 
(33, 72, 73, 82). Although the conceptual definitions of Life Skills 
are numerous (63, 90), the difficulty to establish a consensual, 
conceptual definition has been identified (63, 66). Our findings tend 
to confirm that no specific conceptual definition is consensual. 
Indeed, the definitions provided by WHO over the years still remain 
significantly cited when Life Skills are defined in the literature as 
being “Life Skills are abilities for adaptive and positive behaviour, 
that enable individuals to deal effectively with the demands and 
challenges of everyday life” (1, 83). One explanation for the lack of 
a consensual, conceptual definition of Life Skills may lie in the fact 
that Life Skills have been the focus of recent emphasis (36). However 
novel the study of Life Skills may be, this argument might not 
suffice to justify a consensual definition could not be  found. 
Another explanation for the lack of consensus may lie in the breadth 
in scope of the terms used to define Life Skills. According to our 
findings, the terms highlighted in both English and French show 
the connections of Like Skills with the fields of Education (e.g., 
academic, competencies, aptitude, skills in English; compétences 
(skills, competencies), capacité (capacity, ability), outils (tools), in 
French) and Psychology (e.g., psychological, behavioural, cognitive, 
behaviour in English; comportement (behaviour), comportementaux 
(behavioural), intellectuels (intellectual) in French). The conceptual 
definitions of Life Skills also seem to lean towards ties with the field 
of Sociology. Yet, it is through health promotion that Life Skills 
become a strategic factor for primary prevention (3, 9, 103) and 
thus gain international focus, notably through WHO (1, 2, 6). This 
fluctuation between different fields is further reinforced through the 
declension of Life Skills found in the different taxonomies. 
Moreover, it seems that when Life Skills are being developed in 
school, health is not the sole objective. While 4 general purposes 
have been identified in connection with health promotion in school 
settings (i.e., to manage, cope and deal with life, towards success 
and achievement, towards citizenship and towards health), our 
findings also tend to show that Life Skills development at school 
focuses on education, and more specifically on learning and 
succeeding. Thus, Life Skills appear connected to a complex 
entanglement of dimensions which includes cultural (63, 68, 76), 
environmental (68) or psychological and demographic factors (32). 
Avci et al. (32) cite gender, grade level, grade point average (GPA) or 
academic performance, socio-economic status and well-being as 
examples. Simar et  al. also refer to human capital indicators, 

TABLE 3 Articles cited more than once, which include a conceptual 
definition of Life Skills in English in papers included in English.

Papers included 
in English

Articles cited which 
include a 
conceptual 
definition of life 
skills

Field

P18, P20, P32, P36, P35 Danish et al. (2004) (87) Sports psychology

P18, P33, P47 Danish & Nellen (1997) (88) Sports psychology

P6, P20, P47 Hodge & Danish (1999) (89) Psychology

P30, P33 Hodge et al. (2013) (90) Sports psychology

P18, P33 Danish & Donohue (1995) (91) Sports psychology

P30, P32 Kennedy et al. (2014) (92) Health psychology

P19, P20 Kolburan & Tosun (2011) (93)

(unavailable in English)

Psychology

P10, P31 Srikala & Kishore (2010) (80) Psychology

P1, P39 Smith et al. (2004) (94) Psychology

FIGURE 2

Categories established for the analysis of the conceptual definitions 
of Life Skills through QSR International’s NVIVO.
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including cultural capital, social capital and emotional capital (7) 
which may be  used as a reference to establish a definition of 
Life Skills.

From a linguistic and semantic point of view, another 
observation can be  drawn from the findings of this Scoping 
Review: it shows the multiplicity and diversity in the terms used 
to define Life Skills conceptually in the field of health promotion 
at school. This can also be noted through the purpose for which 
Life Skills are being developed in a school setting, and more 
specifically towards school, as well as in the taxonomies of 
reference used for Life Skills, which range from 3 to 8 Life Skill 
categories. Our findings provide an overview of the associated 
terms used to refer to Life Skills. It is worth noting that synonyms 
of the word skills are used to refer to Life Skills, such as ability, 
aptitudes, competencies, competences, attitudes, or traits. But these 
terms are not synonymous. For instance, an aptitude is “the 
capacity to acquire competence or skill through training” (104). It 
is thus different from an ability, which is defined as an “existing 
competence or skill,” which “may be either innate or developed 
through experience” (104). Additionally, an attitude is “one’s 
developed repertoire of skills, especially as it is applied to a task 
or set of tasks. A distinction is sometimes made between 
competence and performance, which is the extent to which 
competence is realised in one’s actual work on a problem or set of 
problems” (104). Whereas a trait is “an enduring personality 
characteristic that describes or determines an individual’s 
behaviour across a range of situations” (104). As for adjectives, 
they mostly revolve around personality, learning or social 
interactions. A similar overview of synonyms was proposed by 
Santé Publique France, in their 2021 scientific report on Life Skills 
(102). It shows compétence (skill, competency) to be the preferred 
term, to which a wide array of adjectives is added as descriptors, 
the dimensions of which are either emotional, social and cognitive 

FIGURE 3

Terms (nouns and adjectives) used to describe Life Skills in the conceptual definitions found in the papers included in English (A) and in French (B).

TABLE 4 Terms associated with or used as synonyms of life skills in the 
papers included in English.

Associated Terms Papers included in 
English

21st century skills P15, P23, P28

Behavioural psychological learning 

ability

P14

Characters skills P15, P23

Cognitive skills P11

Communication skills P16

Interpersonal competencies P3

Interpersonal skills P16, P32

Non-cognitive skills P15, P23

Personality traits P15, P23

Positive attitudes and skills P3

Psychological and interpersonal skills P29

Psychological and social skills P3

Psychological skills P14

Psychosocial abilities P27

Psychosocial and behavioural abilities P18

Psycho-social competence P3, P36

Psychosocial competencies P6, P16

SEL / Social and Emotional Learning P4, P15, P23, P34

Socio-Emotional skills P8, P11, P15

Soft skills P15, P23

Temperament P15, P23

Transferable skills P8
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dimensions. Life Skills are thus perceived as being a polysemic and 
polymorphic notion (7, 97), as well as an all-purpose and a 
hotchpotch term (7). The use of synonyms to refer to Life Skills 
thus seems rather common, notably in French: as Encinar et al. 
highlights, they are used interchangeably (66). Another linguistic 
point of interest may also be discussed regarding the translation 
of Life Skills into French, i.e., compétences psychosociales. It can 
be noted that the term skills becomes compétences in French, while 
the qualifying notion of life, which expresses the purpose of Life 
Skills, seems totally lost in translation, as it becomes psychosociales, 
focused on the technical nature of Compétences Psychosociales. 
This observation also reinforces a lack of consensus in the terms 
used to discuss Life Skills and the difficulty to propose a 
consensual translation and definition. However, this particular 
point does not seem to have been discussed in the literature, 
probably due to the fact that French is not the language of 
reference for international research.

This scoping review and its results might thus contribute to 
explaining why Life Skills are so difficult to define and why a 
conceptual framework has not yet been established (68, 90). This may 
also have an effect on the evaluation and measurement of Life Skills 
development, notably with schools pupils: so far, Sancassiani (73) 
explains no consensual method or tools has been developed to 
measure Life Skills.

Finally, this scoping review has several strengths. Firstly, it was 
conducted in accordance with the PRISMA-Sc methodology. 
Secondly, it seems it is the first review to propose an analysis of the 

definitions of Life Skills. Thirdly, this scoping review was conducted 
in two languages and focuses on English and French terms. 
However, the following weaknesses have also been identified. First, 
the research was conducted in 5 databases, but others could have 
been used such as Scopus. The databases were chosen since they 
were made available by our institution. Additionally, some of the 
references we found could not be accessed freely. Some articles were 
thus not included due to this reason. Secondly, the imbalance 
between the number of papers included in French and in English is 
noticeable. Indeed, while international research on Life Skills has 
been developing over more than 30 years, it is not the case in 
France. Finally, due to the language barrier, many papers were not 
included in this study. It would have been interesting to have a 
broader range of papers, as Life Skills might be defined differently 
from other cultural perspectives.

5 Conclusion

According to the three research questions of this study, (i) the 
terms used to define Life Skills are diverse and numerous, with 
different purposes at school in relation to health promotion, and 
different taxonomies, and they also appear to relate to different areas 
of research; indeed, they are mostly connected to the fields of 
psychology, education, and health promotion, and they are geared 
towards dealing with life and its challenges, as well as attaining more 
specific purposes; (ii) some conceptual definitions of Life Skills can 

FIGURE 4

Purpose of Life Skills based on the conceptual definitions found in the papers included for analysis in English.
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be found in the literature, in both French and English; however, no 
consensus was found in terms of a conceptual definition of Life Skills; 
(iii) consequently, defining Life Skills consensually from a conceptual 
point of view cannot be achieved due to the diversity of the areas of 
research, which have different perspectives, and adopt different 
purposes and approaches.

Further epistemological, ontological and linguistic clarifications 
seem to be  required in order to clearly establish the scientific 
grounds of Life Skills, notably in terms of field of origin and rooting, 
and in terms of scope, especially around the notion of skill: while 
Life Skills development and education are recognised as a valuable 
tool in the service of health, education and social interaction, 
perhaps it is worth questioning the fact that Life Skills is in fact a 
broad concept.
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Introduction: To model and analyze the di�erences between girls’ and boys’

conceptions of the determinants of health and cancer, as expressed and perceived

by children and adolescents.

Method: Amulticentric qualitative studywas conducted in five schools (ages 6–11

years), four middle schools (ages 11–15 years), and three high schools (ages 15–

18 years). Amulti-phase protocol (phase 1 uses the e.Photoexpression© and phase

2 uses the Photonarration) enables children and teenagers to express themselves

through photography and storytelling.

Results: A total of 4,174 qualitative productions were produced by 1,068 children,

of which 47% were girls and 53% were boys, all in the ages of 6–18 years. From

the results of the productions, it can be noticed that children mentioned and

were aware of 30 determinants of health and cancer. The three determinants

most mentioned were “Consumption of psychotropic drugs”, “Diet”, and “Harmful

environment”. Among these 30 determinants, some were mentioned to a greater

or lesser extent by girls and boys. These significant gender di�erences are present

for 20 determinants of health and cancer. These di�erences evolve with age: (1) In

elementary school (ages 6–11), girls gave significantly more importance (p < 0.05)

to 11 determinants, while boys attached significantly more importance (p < 0.05)

to 2 determinants. (2) In middle school (ages 11–16), girls gave significantly (p <

0.05) more importance to 12 determinants, while boys gave significantly (p < 0.05)

more importance to one determinant. (3) In high school (ages 15–18 years), girls

gave significantly (p < 0.05) more importance to 13 determinants. There was no

significant di�erence (p < 0.05) in favor of boys for high school students. Girls also

have a more systemic view of health determinants than boys. The increase in the

number of determinants cited by girls is significant (p = 0.017) between the ages

of 6–11 and 15–18 years. This gap widens with age (+1.45 determinants) for girls

and (+0.68 determinants) for boys between elementary school and high school.

Conclusion: The determinants identified as predominantly female or male, as well

as age-related specificities, constitute a resource for e�ective preventive action, as

close as possible to the needs and particularities of a population. This mapping of

people’s conceptions could provide a decision-making aid in defining the strategic

orientations of prevention policies.
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1 Introduction

In current times, to promote health and reduce the risk of
developing certain diseases, including cancer, it is internationally
recognized that it is necessary to act on the determinants of health,
which are “the personal, social, economic and environmental
factors that determine the state of health of individuals or
populations” (1). The combination of their effects creates living
conditions that influence overall health in specific ways (2). The
influence of all these determinants on health has been widely
demonstrated (3), and the current question is to understand how
they work and how we can intervene as effectively as possible in
prevention (4).

The major challenge of this research is to document the
literature on the conceptions of the determinants of health and
cancer from the point of view of children and adolescents so
that prevention policies aimed at them best respond to their
concerns. Indeed, a review of the literature (5) shows a small
number of qualitative data available with the opinions of children
and adolescents on the determinants of health. Too little voice is
given to children and adolescents regarding their health and what
determines it. This research allowed this population to express
themselves on their conceptions of what determines health and
cancer. This publication aims to relay their words and opinions so
that their perceptions of health and these determinants are taken
into account in public policies and thus meet their real needs.

Prevention interventions that are pre-established within a
precise theme, without taking into account the public’s conceptions,
cannot be effective because they are too far removed from the
conceptions of individuals. It seems essential to identify what can be
built on to get closer to the zone of proximal development and take
effective action (6). To understand these perceptions, Pizon et al.
demonstrated the importance of investigating health conceptions
(7, 8). However, internationally, there is little research available on
how children and adolescents perceive the determinants of health
and cancer (5).

The term “conception of health” encompasses what enables
individuals to characterize their health and what determines it from
a biopsychosocial perspective (8).

Our team has developed methodologies for collecting and
analyzing mass qualitative data, enabling us to measure how a
cohort identifies and prioritizes preventive interventions (9). To
survey a large population, the use of images proves highly relevant.
These approaches value the voice of children and adolescents,
demonstrate their ability to express themselves on complex
subjects, and underline the importance of taking into account their
often underestimated conceptions to adapt prevention strategies
(8, 10). These methodologies, which form the basis of our study,
combine the use of multi-phase data collection using photography
and images, e.Photoexpression© and Photonaration.

Combined with a mixed analysis of data and their pictorial
representation in the form of qualitative mass data modeling,
these data collection tools are deployed specifically for children
and teenagers (9, 11). Our study makes it possible to identify
global and collective trends within a group as well as the most
fragile individual profiles or those who are more at ease. These
results at different scales provide decision support at several
levels for the implementation of decisive actions on the health of

populations. At the level of the individual’s living environment, a
better understanding of the population in a given area can help in
defining the strategic orientations of public health policies. At the
level of the individual (age and gender), those working in the field of
prevention will be able to identify the specific characteristics of their
audience, with the aim of targeting and adapting their interventions
as closely as possible to their needs to enhance their effectiveness.

The aim of this research is to model and analyze the differences
in conceptions of the determinants of health and cancer between
girls and boys, as expressed and perceived by schoolchildren
and adolescents aged between 6 and 18 years. This study will
also validate our diagnostic and decision-making methodology,
enabling us to prioritize preventive actions by demonstrating that
it is necessary to take design into account before any intervention.

2 Materials and methods

2.1 Study framework

This is a qualitative human and social sciences (SHS) study
of schoolchildren and teenagers. The study was conducted in 12
schools in the Auvergne-Rhône-Alpes region (AURA, France).
The schools were selected on a voluntary basis and according
to a panel representative of the general population. The schools,
middle schools and high schools, that participated in this study
are establishments located in priority or non-priority education
zones, those located in rural and urban geographic areas, and
those offering general and technological education courses. The
recruitment period took place from January 2019 to March 2021.
A total of 1068 children and adolescents in the ages of 6–18 years
took part in this collection. All children willing to participate
were included in this study. Adult dictation was used for children
who had not yet mastered writing. Our methodologies based
on the use of images are non-invasive and allow everyone to
express themselves. Among all these children, three had a painful
experience linked to cancer (loss of a parent). These families,
therefore, benefited from an interview with the teacher beforehand
to answer any questions they might have and to obviate any anxiety
they might feel about the study. The children were given the option
of leaving the session at any time if they so wished; however, none
of the children made use of this option.

2.2 Data collection

Data collection was carried out according to the
Determ’ados methodology published in 2021 (9): “Joint Use

of e.Photoexpression© and Photonarration: What Methodological

Added Value?” e.Photoexpression© and Photonarration are
complementary and inseparable to bring out ideas about health
and cancer. The Determ’Ados survey methodology, in two
successive phases (e.Photoexpression© and Photonarration),
therefore, allowed us to reveal that children, from a very young
age, have a wide range of conceptions of the determinants of
health. The range of designs indicates the effectiveness of the
method. By adapting to the level of children’s writing (dictated
to adults), these collection tools allow a heterogeneous panel of
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FIGURE 1

(Flow diagram) illustrates the descriptive data from this study.

FIGURE 2

Changes in the number of health and cancer determinants cited by girls and boys as they advance in age (6–18) *p < 0.005.

children (age and social context) to express themselves freely,
to verbalize and mobilize conceptions that may or may not
be revealed, and to express in a more or less distinct manner.
They have their own conceptions and manage to structure their
thinking in an explanatory logic that it is essential to take into
account. These different approaches offer new content and are,

above all, complementary. They create a funnel effect, moving
from the global to the specific determinants, thus forming
a reassuring cognitive journey for the child. A general entry
on health then oriented toward cancer favors a progressive
approach. The added value of the multi-phase lies in this
approach, a progressive methodological operation that facilitates
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FIGURE 3

Conceptions of the determinants of health and cancer: significant di�erences between girls and boys aged 6–11 years, enrolled in elementary

schools.

the support of the child in a mental process of adaptation to
the subject.

2.2.1 Phase 1 “e.Photoexpression©”
This is an image-based mediation tool e.Photoexpression (8)

consisting of a corpus of 40 copyrighted photographs. This corpus
of 40 photographs was designed to encourage the emergence of
health-related conceptions. To this end, each of the photographs
meets esthetic, significance, and heterogeneity criteria. These
criteria enable the photos to be suggestive andmeaningful to people
while at the same time being open to a variety of readings. The
broad spectrum of these photos allows each participant to find the
one(s) that allow(s) them to express themselves. Based on the three
criteria mentioned above, photography enables us to co-construct
a reality (or the object of research) in this triadic interaction
among researcher–photographer–subject. The photograph “made
available” by the researcher is thus reappropriated by the subject,
who offers a personal interpretation. It is important to point
out that these photos are in color to reflect the current “media”
dimension (image society, media, etc.).

In this study, this tool was used to identify the determinants
perceived as exerting a favorable or unfavorable influence on one’s

health. The children and teenagers chose two images from 40,
which best responded to the proposition: “Choose an image which,
in your opinion, represents good health” and “Choose an image
which, in your opinion, represents bad health”.

Each child wrote down the reasons for their choice
of images.

2.2.2 Phase 2 “Photonarration”
Photonarration (8) consists of bringing out design systems by

cutting, assembling, and collaging images from magazines. The
eligibility criterion for magazines offered to children and teenagers
is a wide thematic diversity (sports, nature, hobbies, health,
food, leisure, medicines, hygiene products, and other consumer
products) targeting different ages (children, adults, and seniors).

In this study, Photonarration was used to identify the
determinants perceived as influencing the occurrence or non-
occurrence of cancer, as well as children’s systemic perceptions
of them. Participants cut out, glued, and assembled the desired
images on an A3 sheet in response to the proposition: “Glue here
the images you’ve selected that represent what can lead to cancer”
and “Glue here the images you’ve selected that represent what
makes it possible to avoid getting cancer”. Each production (A3)
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FIGURE 4

Conceptions of the determinants of health and cancer: significant di�erences between girls and boys aged 11–15 years attending secondary school.

FIGURE 5

Conceptions of the determinants of health and cancer: significant di�erences between girls and boys aged 15–18 years attending secondary school.
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FIGURE 6

Evolution of conceptions of the determinants of health and cancer with advancing age: significant di�erences between girls and boys aged 6–18

years.

was associated with a text describing the reasons for choosing
the images.

2.3 Data analysis

2.3.1 Qualitative analysis
The data analyzed are the verbatims written by children

and teenagers during the e.Photoexpression© (phase 1) and
Photonarration (phase 2) sessions, entered in full in an Excel
spreadsheet. Each reference to a health determinant mentioned in
the children’s verbatims was reported and classified in the Excel
spreadsheet. This classification of the verbatims was represented by
strata at two different levels, depending on the degree of granularity
of the pupils’ comments: domains and categories. To preserve the
authenticity, finesse, and detail of the elements addressed by the
children and teenagers, a large number of domains and categories
were created. This classificationworks both upward and downward,
always with a view to keeping as close as possible to what the
children have to say. Exchanges between researchers from different
disciplines have greatly enriched the analysis and the way of looking
at the data. Once data saturation had been achieved, convergent
points were grouped by a block ofmeaning (12): the larger the block

of meaning, the closer we came to the domain; the smaller the block
of meaning, the closer we came to the category.We constantly went
back and forth, providing feedback at all levels: between the source
data, the conceptual and theoretical model of health determinants
(9), and exchanges with the multidisciplinary research team. All
this to-ing and fro-ing enabled us to maintain the authenticity and
accuracy of the data and the granularity of the source data to avoid
over-interpretation. We thus adjusted and stabilized the modeling
of health and cancer determinants, which were divided into 29
categories and seven domains (11).

The domains represent individual or environmental/collective
health determinants. Each category is correlated with the domain to
which it belongs, providing additional information. The categories
represent favorable or unfavorable determinants of health. The
domains represent a dominant idea that groups and structures the
categories. A category groups together elements of vocabulary or
information organized according to a certain number of common
semantic or grammatical criteria.

This study requires simultaneous data collection and qualitative
analysis. Indeed, it is the analysis that allowed us to complete the
recruitment of the schools when the data saturation point was
reached. In fact, it was the qualitative analysis that, once the data
had been saturated and the seven domains and 29 categories were
stabilized, enabled us to complete the recruitment of schools.
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In preparation for the statistical analysis, all verbatims were
indexed to the model of seven domains and 29 categories
created during the qualitative analysis. The exchange between
qualitative and quantitative data avoids over-interpretation and
helps guarantee the validity of the results. All data were collected
by the same interviewers. Double coding was used for qualitative
data analysis and indexing. In the event of a dispute, a third party
was called in. These measures also served to limit bias.

2.3.2 Statistical analysis
A descriptive quantitative analysis was carried out. Domains

and categories were described in terms of numbers and percentages.
Statistical analyses were performed with SAS v9.4, and a p-

value of <0.05 was considered statistically significant. SAS is
database management and statistical analysis software. The source
of SAS v9.4 was SAS Institute Inc., Cary, NC, USA and SAS (r)
Proprietary Software 9.4 (TS1M3), licensed to LICENSEMESR SAS
RECHERCHE PCW, Site 70109802.

For the average comparison analysis of different groups (trends
in the number of health and cancer determinants cited by girls
and boys aged between 6 and 18 years), we used ANOVA as a
statistical formula. Percentage comparisons were made using the
chi-square test (pictorial representation of significant differences in
conceptions of health determinants and cancers between girls and
boys in the ages of 6–11, 11–15, 15–18, and 6–18 years).

2.4 Ethical considerations

This study was conducted in accordance with the
“consolidated criteria for reporting qualitative research (COREQ)”
recommendations. This research was ethically certified by the
Comité de Protection de Personne sud EST VI (France). Teachers
in the Auvergne-Rhône Alpes education authority were recruited
on a voluntary basis. All children and parents who gave their
consent participated in the study.

The methodology used enabled us to approach the subject of
cancer from the children’s point of view in a benevolent and ethical
manner. To reassure adults (families and teachers) who might
find the subject complex and unsuitable for children, andragogical
information and presentation of the project were carried out in the
field. These interventions were meaningful for the children who
showed a real enthusiasm for participating in this research. The
choice of tools was explained to the children. In fact, image-based
mediation tools allowed us to remain off-center, avoiding talking
about ourselves but remaining focused on the theme at hand.
The child who “leads” their discourse based on the photographs
then becomes an actor in the collection, providing their own
interpretation of the photographs they have chosen.

Moreover, the approach based on the theme of global health
and the limited choice of images (good health and bad health)
guarantees a step-by-step progression that respects the child’s
cognitive process of adaptation and acceptance of reflection.
Choosing two photographs is a pleasant and motivating activity,
quick to implement, and enjoyable. Children tend to be very
interested in any form of pictorial representation, especially

photographs. Photographs provide a clear picture of the point of
view expressed, which can then be explored with them in greater
depth, and reinforce the building of a relationship of trust between
researchers and participants.

3 Results

3.1 Descriptive data

Data were collected from five elementary schools, four middle
schools, and three high schools in the Auvergne-Rhône-Alpes
(AURA) region of France (Figure 1).

During phase 1 of the survey, 1,059 children and teenagers
took part and produced 2,118 productions. In phase 2, 1,028
children and teenagers were interviewed and 2,056 productions
were collected.

In all, 4,174 productions were produced (four productions per
child) by 1,068 children.

The reasons given by the nine pupils absent during session
1 and the 40 absent during session 2 were snow for 8 of them,
illnesses for 34 of them [COVID-19 (13), rhinopharyngitis (5),
gastro-enteritis (7), chickenpox (2)], and personal problems for
seven of them.

3.2 Overall results

A total of 4,174 qualitative productions were produced
by 1,068 children, of which 47% were girls and 53% were
boys, all aged between 6 and 18 years. Qualitative analysis
of the children’s and teenagers’ self-expression and storytelling
through images revealed that they mentioned 30 determinants
of health and cancer. The three most frequently mentioned
determinants were “Consumption of psychotropic drugs”, “Diet”,
and “Harmful environment”.

Among these 30 determinants of health and cancer identified by
children and adolescents, there were significant gender differences
in the way they perceived the determinants of health and cancer
for 14 determinants: “Protective environment”, “Psychological
wellbeing”, “Diet”, “Unhealthy diet”, “Screen/Audiovisual
pollution”, “Curative”, “Preventive”, “Misuses”, “Self-image”,
“Prevention messages”, “Animals (favorable)”, “Animals
(unfavorable)”, “Children”, and “Vulnerability”. All these
determinants were mentioned significantly in favor of girls.

Sub-group analyses [elementary school group (ages 6–11
years), middle school group (ages 11–16 years), and high
school group (ages 15–18 years)] showed that the differences in
conceptions between girls and boys evolved with age:

- In elementary schools (ages 6–11 years), girls gave significantly
more importance (p < 0.05) to 11 determinants, while
boys attached significantly more importance (p < 0.05)
to two determinants: “Physical activities and sports” and
“Leisure activities”.

- In middle school (ages 11–16 years), girls attached
significantly more importance (p < 0.05) to 12 determinants,
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while boys gave significantly (p < 0.05) more importance to 1
determinant, “Physical activities and sports”.

- In secondary schools (aged 15–18 years), girls gave
significantly (p < 0.05) more importance to 13 determinants.
There was no significant difference (p < 0.05) in favor of boys
for high school students.

3.3 Trends in the number of health and
cancer determinants cited by girls and boys
in the ages of 6–18 years

The results of phases 1 and 2 reveal that girls mention an
average of 4.45 determinants of health and cancer and boys
mention 3.56 determinants (Figure 2).

Girls have a more systemic view of health determinants than
boys. Intra-group analysis shows that the number of determinants
cited by girls and boys increases with age. The increase in the
number of determinants cited by girls is significant (p = 0.017)
between the ages of 6–11 and 15–18 years. This means that girls’
visions become richer than boys’ as they get older.

This gap widens with age in favor of girls:

- From ages 6 to 15 years: (+ 0.62 determinants) for girls and
(+ 0.27 determinants) boys.

- 11 to 18 years: (+ 0.83 determinants) for girls and (+ 0.41
determinants) boys.

- 6 to 18 years: (+ 1.45 determinants) for girls and (+ 0.68
determinants) boys.

Girls have a more holistic approach to health than boys from
the age of 6 years. This phenomenon increases with age. Intergroup
analysis shows that the gap between the number of determinants
cited by girls and boys increases between the ages of 6 and 18 years.

- Girls in the ages of 6–11 years cite 0.52 more determinants
than boys.

- Girls in the ages of 11–15 years cite 0.87 more determinants
than boys.

- Girls in the ages of 15–18 years cite 1.29 more determinants
than boys.

3.4 Pictorial representation of significant
di�erences in conceptions of health
determinants and cancers between girls
and boys in the ages of 6–11 years

A total of 461 children in the ages of 6–11 years identified 28
determinants of health and cancer (Figure 3). Of these, there were
significant gender differences in conceptions of the determinants of
health and cancer for 13 determinants.

The determinants of health and cancer mentioned significantly
(p < 0.05) by girls in the ages of 6–11 years were “Children”,
“Diet”, “Unhealthy food”, “Screen/audio-visual pollution”,

“Preventive”, “Feeling of exclusion”, “Psychological wellbeing”,
“Psychological harm”, “Protective environment”, “Protecting the
environment”, “Animals (favorable)”, and “Animals (unfavorable)”
(12 determinants).

The determinants of health and cancer mentioned significantly
(p < 0.05) by boys in the ages of 6–11 years were “Physical and
Sports Activities” and “Leisure Activities” (2 determinants).

The determinants of health and cancer mentioned with no
significant difference between girls and boys in the ages of 6–11
years were “Harmfull environment”, “Airing out”, “Sedentary”,
“Physical activity and sports (unfavorable)”, “Curative”, “Misuses”,
“Epidemic”, “Prevention message (favorable)”, “Prevention
message (unfavorable)”, “Feeling of forbidden”, “Social
link/family”, “To be able to do”, “Consumption of Psychotropic
drugs”, and “Death” and “Vulnerability” (15 determinants).

3.5 Pictorial representation of significant
di�erences in conceptions of health
determinants and cancers between girls
and boys in the ages of 11–15 years

A total of 356 children and adolescents in the ages of 11–15
years identified 30 determinants of health and cancer (Figure 4).
Of these, there were significant differences in conceptions for
13 determinants.

The determinants of health and cancer mentioned significantly
(p < 0.05) by girls in the ages of 11–15 years were “Children”,
“Diet”, “Psychological wellbeing”, “Protective environment”,
“Unhealthy diet”, “Curative”, “Preventive”, “Social link/family”,
“Prevention message (favorable)”, “Airing out”, and “Misuses”
(11 determinants).

The determinant of health and cancer mentioned significantly
(p < 0.05) by boys aged 11 to 15 years was “Physical activities and
sports” (1 determinant).

The determinants of health and cancer mentioned with
no significant difference between girls and boys in the ages
of 11–15 years were “Protecting the environment”, “Harmful
environment”, “Leisure activities”, “Psychological harm”,
“Screen/audio-visual pollution”, “Epidemic”, “Prevention message
(unfavorable)”, “Feeling of forbidden”, “Animals (favorable)”,
“Animals (unfavorable)”, “To be able to do”, “Consumption of
psychotropic drugs”, “Death”, “Vulnerability”, “Feeling excluded”,
“Sedentary”, and “Physical activity and sports (unfavorable)”
(17 categories).

3.6 Pictorial representation of significant
di�erences in conceptions of health
determinants and cancers between girls
and boys in the ages of 15–18 years

A total of 251 children and adolescents identified 30
determinants of health and cancer (Figure 5). Of these, there were
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significant gender differences in conceptions of the determinants of
health and cancer for 13 determinants.

The determinants of health and cancer mentioned significantly
(p < 0.05) by girls in the ages of 15–18 years were “Children”,
“Diet”, “Unhealthy diet”, “Screen/audio-visual pollution”,
“Physical activity and sports”, “Consumption of psychotropic
drugs”, “To be able to do”, “Preventive”, “Curative”, “Misuses”,
“Protective environment”, “Harmful environment”, and “Airing
out” (13 determinants).

No determinants of health or cancer were mentioned
significantly (p < 0.05) by boys in the ages of 15–18 years.

The determinants of health and cancer mentioned with no
significant difference between girls and boys in the ages of 11–
15 years were “Protecting the environment”, “Leisure activities”,
“Psychological wellbeing”, “Psychological harms”, “Physical activity
and sports (deleterious)”, “Sedentary”, “Epidemic”, “Prevention
messages (favorable)”, “Prevention messages (unfavorable)”,
“Feeling of forbidden”, “Social link/family”, “Animals (favorable)”,
“Animals (unfavorable)”, “Feeling excluded”, “Death”, and
“Vulnerability” (16 determinants).

3.7 Pictorial representation of the
evolution of significant di�erences in
conceptions of health determinants and
cancers between girls and boys in the ages
of 6–18 years

The significant differences between girls’ and boys’
understanding of the determinants of health and cancer evolve and
intensify with advancing age (Figure 6).

Between the ages of 6 and 18 years, the number of determinants
significantly mentioned by boys decreased (from 3 to 0). At the age
of 9, the decline was most pronounced: from 3 to 1 determinant.

Conversely, the number of determinants significantly
mentioned by girls increased over the course of their schooling
(from 7 to 13 determinants). At the age of 15, the increase was
most pronounced: from 8 to 13 determinant.

The determinants “Misuses” and “Unhealthy diet” were
mentioned significantly by girls aged 6 to 18 years.

Girls also attached importance to “Psychological wellbeing”
(ages 6–15 years), “Protective environment” (ages 6–12 and 15–18
years), “Diet” (ages 9–18 years), and “Prevention” (ages 6–9 and
12–18 years).

The determinant “Psychological harm” was mentioned
significantly by girls in the ages of 6–12 years.

The determinant “Animals (unfavorable)” was mentioned
significantly by girls in the ages of 6–9 years.

The determinants “Animals (favorable)” and “Death” were
mentioned significantly by girls in the ages of 6–12 years.

The determinants “Social ties”, “Prevention messages”, and
“Sedentary” were mentioned significantly by girls in the ages of
12–15 years.

The determinants “Children”, “To be able to do”,
“Consumption of psychotropic drugs”, “Physical activity
and sports”, “Airing out”, “Harmful environment”, and

“Curative” were mentioned significantly by girls in the ages
of 15–18 years.

4 Discussion

4.1 Main results

The results of this research are transferable to prevention
intervention. They provide elements for understanding the
conceptions that children and adolescents mobilize for their
health. The e.Photoexpression© is proving to be a decision-making
tool in the field of health, enabling us to implement strategies
with children and adolescents based on the conceptions and
representations they express. Mapping health conceptions enables
us to propose prevention priorities that are adapted and targeted to
the group’s needs.

This study provides currently non-existent data on what
children and adolescents think about health. The large number of
children interviewed qualitatively is also innovative. An analysis of
the 4,174 self-expression and image-based narrative productions
produced by 1,068 children revealed significant differences in
conceptions of the determinants of health and cancer according to
gender and age.

Girls have a more systemic view of health determinants than
boys. This phenomenon increases with age. From an early age, girls
take a more holistic approach to health than boys. The increase
in the number of determinants cited by girls was significant (p =

0.017) between the ages of 6–11 and 15–18 years.
Thus, the vision of what determines good and bad health

expands more significantly for girls than for boys as they get older.
The number of determinants significantly mentioned by

girls increased over the course of their schooling (from 7 to
13 determinants). This increase was most pronounced at the
age of 15 years: from 8 to 13 determinants. Conversely, the
number of determinants mentioned by boys significantly decreased
between ages 6 and 18 years (from 3 to 0 determinants). This
reduction was most pronounced at the age of 9 years: from 3 to
1 determinants.

The determinants mentioned significantly by boys were
physical activity (ages 6–9 and 12–15 years) and leisure (ages 6–
12 years). Girls attached more importance to healthy (ages 9–
18 years) or unhealthy (ages 6–18 years) food, psycho-emotional
wellbeing (ages 6–15 years), a protective environment (ages 6–12
and 15–18 years), misuse of healthcare (ages 6–18 years), and the
importance of a healthy lifestyle as a preventive factor (ages 6–9
and 12–18 years).

Overall, in the ages of 6–18 years, girls were significantly more
focused on 19 determinants, while boys are more focused on
3 determinants.

This study has its strengths. It is a qualitative study involving
a very large number of children and adolescents. The collection
and analysis of data generated a mass of qualitative data,
which is unprecedented and innovative. The high density of
data collected and analyzed provides new, unprecedented, and
crucial information for understanding children’s and teenagers’
conceptions of the determinants of health and cancer. This study
provides the first mapping of the differences between girls’ and

Frontiers in PublicHealth 09 frontiersin.org240

https://doi.org/10.3389/fpubh.2023.1296949
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Gay et al. 10.3389/fpubh.2023.1296949

boys’ perceptions of health and cancer. It also provides a basis for
explaining pathways (14). If we are to “grow upwell” and “age well”,
we need to take account of these differences in perception from
childhood onward in our prevention policies.

The main limitation of this study is that it was carried out
in a single French region, the Auvergne-Rhône-Alpes. It would
be interesting to conduct it on a national and international scale
to compare the conceptions of children from different countries.
Other contextual elements were measured, such as the geographical
location of schools and the social and economic parameters of
families. The presentation of these data will be the subject of a
future publication.

Qualitative studies looking at children’s conceptions of health
and illness show that young and older children have a holistic view
of health (15–17).

Other studies examine children’s perceptions of health but
focus on specific themes such as sugar (18), physical activity (13,
19), and mental health (13).

As previously stated, there are very few qualitative studies
of children’s and adolescents’ conceptions of the determinants
of health. One study explores differences between the views of
adolescents and adults (20), but gender differences have not been
explored. One quantitative study used the Child-SOC to measure
children’s perceived health (15). It explored the differences between
girls and boys. The results indicate some differences between
girls and boys in the ages of 8–10 years. This difference was not
significant but indicates that boys have a higher sense of coherence
associated with perceived health than girls.

The following paragraphs will shed light on gender differences
according to documented themes on this subject and in relation to
the results of this study: health behaviors, mental health, physical
activity, and leisure.

Gender has an important influence on health knowledge and
behavior (21). Data exist on the health behaviors of the adult
population. It appears that women aremore attentive to their health
than men and that their behaviors are more favorable to their
health (22, 23). In fact, they are more informed, more interested
in prevention, and consult their GP more regularly (22). Despite
having a higher life expectancy at birth than men (85.2 vs. 79.2
years) and a slightly higher disability-free life expectancy (DFLE)
thanmen (67 vs. 65.6 years), they declare themselves to be in poorer
health than men (22) and live longer with disabilities. On average,
women spend 21 years withmoderate or severe disabilities andmen
spend 16 years (24). In short, “women nowmake up the majority of
people in precarious situations”.

Our study shows that girls in the ages of 6–18 years attach
greater importance to many health determinants than boys. Thus,
gender differences in health perceptions are present from a very
early age and can help to explain life paths. For “growing up
well” and “aging well”, prevention policies need to take account
of these differences in perception from childhood onwards. This
is the first study to examine children’s and teenagers’ conceptions
of their overall health and to identify gender-related differences
in perceptions. The influence of gender on schooling has been
extensively studied (25). Girls in elementary school are described
as being more interested and invested in learning than boys.
Girls’ confidence in their abilities and motivation decline over the

course of school. Between third and sixth grades, social elements
deteriorate more for girls than boys (26). Boys have a higher
perception of general self-esteem and skills (academic, athletic,
and physical) than girls (27). Girls are more likely to opt for
careers in health-related fields, while boys go for other scientific
fields (28). These phenomena can be explained by various theories.
The reproduction of social inequalities can explain this paradox
across the world through the role of the school system, family, and
society (28, 29). Career paths, as the result of individual strategies,
can also explain this phenomenon (30). By negatively anticipating
their chances of success, girls may resort to self-censorship. Boys’
lesser appetite for paramedical and social fields is explained by the
lack of visibility of men who have chosen these fields (33%), the
apprehension of an essentially female environment (32%), and the
influence of their entourage (parents and family) (31%) (31).

These theories shed light on the results of our study. For
example, girls’ more systemic view of health determinants than
boys’ may be explained by their greater investment in learning and
appetence for health-related subjects in contrast to boys.

A study of the mental health perceptions of young people
between the ages of 16 and 19 years shows that girls experience
the negative aspects of social processes, social interactions,
performance, and responsibility. Boys’ more positive mental health
is associated with their lower levels of responsibility. Cultural
norms of femininity and masculinity are also more complex for
girls. These differences put them at greater risk of mental health
problems (32).

Girls are more likely to express concern about being perceived
as weak or different, but compared with boys, they feel less likely to
have their identity challenged (33).

These social factors and processes, gender relations, and
constructions of masculinity and femininity should be recognized
as important for adolescent mental health.

Physical activity and the fight against sedentary lifestyles are
public health issues (34, 35). Our study shows an overall focus
on health determinants for girls and an interest in physical
activity and leisure for boys. WHO recommendations correspond
to an accumulation of at least 60min of moderate-to-vigorous
physical activity per day (36). Among children and adolescents
aged 6–17 years, 50.7% of boys and 33.3% of girls meet
these recommendations (37, 38). Physical activity declines with
advancing age, and even more so during adolescence, with 16%
of girls and 40% of boys aged 15–17 years. Gender is a major
determinant of physical activity. The decline in physical activity
is even more marked among girls (29) and can be explained by
the influence of social norms, body transformation, the female
image, and the influence of peers and family (39). This (40) social
shaping is present from the earliest age, from 6 years onwards (41).
Girls’ vision of physical activity is hygienic, with a preference for
health-related activities and self-maintenance (42). This literature
is consistent with the results of our study.

Our study shows that between the ages of 6 and 12 years, boys
attach greater importance to leisure activities than girls. These data
echo the study by Maruejouls, who highlights the unequal sharing
of leisure spaces in favor of boys, starting in the playground (43). An
SRVC survey (44) shows that men are more satisfied with leisure
activities (2010–2019) than women. Over the past 10 years, this
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gap has been narrowing. Between the ages of 20 and 35 years,
which is the relative age at which children arrive in the home,
the difference in satisfaction between women and men in the area
of leisure is greatest (44). Our study shows that, from an early
age, boys have a favorable perception of leisure activities. These
perceptions will influence life trajectories and the place given to
leisure activities by women andmen at different stages of their lives.
Taking these perceptions into account from an early age to limit
societal influence and the standardization of discourse is vital in
view of the importance of these activities for health and wellbeing.

4.2 Conclusion

This study shows the existing differences in conceptions linked
to gender and age. These differences evolve with advancing
age and are not fixed. This research provides data on how
children do or do not enter into systemic thinking about what
positively or negatively influences their health status and the
occurrence of cancer. Girls have a more global vision of the
determinants of health, and this gap in discourse widens as they
get older.

Boys focus on physical and leisure activities, while girls take a
more holistic view, attaching greater importance to diet (healthy or
unhealthy), psycho-emotional wellbeing, protective environment,
care, and hygiene. We demonstrate that societal actions influence
and normalize the vision of girls and boys from the earliest age:
6 years.

To limit these impacts, it seems essential to think differently
about prevention.

This research describes how to identify a set of indicators
to help in healthcare decision-making. Indeed, we demonstrate
that a population diagnosis before any prevention intervention
is essential to prioritize, target, and adapt interventions to a
heterogeneous public and thus to differentiate interventions when
the public’s conceptions diverge and eventually to delve deeper
into subjects that bring them closer together. The degree of
importance of the comments collected and their disparities enable
us to identify priority areas for action. Indeed, to be effective
with the greatest number of people, it is preferable to avoid
pre-established interventions on a precise theme, without taking
into account conceptions that are too far removed from the
specificities of individuals. Gathering conceptions enables us to
act as close as possible to the zone of proximal development
(7, 45) and thus to mark out anchor points that are close
to children’s conceptions. Consideration of the individual’s own
conceptions reinforces empowerment and thus promotes health-
promoting decision-making. In fact, if the theme is not linked to the
public’s knowledge, the intervention will be less effective. Analyzing
participants’ profiles saves valuable time in identifying the group’s
needs. The prevention coordinator can identify trends, such as the
most fragile individual profiles, those who develop the most, and
the overall profile of the group, and thus act as closely as possible to
the participants’ conceptions.

When it comes to prevention, it is important to take gender,
development, and age factors into account. These disparities have
a methodological impact on intervention design. This information
makes it possible to individualize and adapt the session to any

audience. The facilitator can draw on the strongest profiles to help
the most fragile. A gendered approach based on age, investigating
prevention themes that are less attractive to boys with the help of
girls and vice versa while remaining nuanced in the discourse, is
an example of an intervention that would have an effective impact.
Rapidly identifying the perception of favorable and unfavorable
determinants of health will make it possible to focus on more than
just favorable determinants. Indeed, the negative should not be
taboo, and it is important to verbalize it in prevention, even if it
occupies a predominant place in the participants’ conceptions.

Consequently, this research data, which can be transferred to
current interventions and practices, is a powerful decision-making
tool for prevention workers, enabling them to act effectively, as
close as possible to the conceptions and needs of participants. This
contribution to knowledge justifies the need to constantly adapt
prevention interventions to the challenges publicly encountered.
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Background: Symptoms of anxiety and depression are prevalent among young 
adults and are a significant public health issue. College students are at a higher 
risk of experiencing poor mental health than other young people due to several 
factors, including moving away from home, financial pressures, heavy workload, 
poor time management skills, competitivity, new processes of socialization and 
insufficient coping mechanisms, among others. In addition, nursing students’ 
mental and physical health may also be affected by unhealthy lifestyle habits and 
health-related behaviors.

Aim: To determine the prevalence of symptoms of depression and anxiety, and 
the association between these symptoms and health-related behaviors, in a 
population of Spanish student nurses.

Methods: Cross-sectional study on a sample of 339 nursing students. We used 
the Hospital Anxiety and Depression Scale, the International Physical Activity 
Questionnaire-Short form, the Spanish Healthy Eating Index and an “ad hoc” 
questionnaire for sociodemographic variables. The association between 
psychological symptoms and health-related behaviors was analyzed through 
binary logistic regression models.

Results: The prevalence of symptoms of depression and anxiety was 3.8% and 
24.5%, respectively. Negative health-related behaviors were frequent, namely 
tobacco and alcohol consumption, suboptimal physical activity and diet. 
Moderate physical activity was associated with a lower probability of experiencing 
depressive symptoms. Symptoms of anxiety were related to a low level of physical 
activity, an unhealthy diet and alcohol consumption ≥2 times a week.

Conclusion: Student nurses could benefit from the implementation of both 
physical and mental health promotion initiatives.
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Introduction

Symptoms of anxiety and depression are prevalent among young-
adults, and are a significant public health issue that can have serious 
consequences in the short and long-term (1). Specifically, college 
students are at a higher risk of experiencing poor mental health than 
other people in the same age group (2). In fact, recent studies have 
reported high levels of psychological distress in this population. 
According to Franzoi et al. (3), 44.1% of students had anxiety and 
20.4% experienced moderate to severe depression. In a cross sectional 
study of symptoms of depression in a large sample of first year students 
from Europe, Asia, Western Pacific, Latin-America and North 
America, Backhaus et  al. (4) found that 48.1% of students had 
clinically significant symptoms of depression, ranging from 24 to 86% 
depending on the study location. In Spain, evidence on this topic is 
not abundant in the pre-COVID era. Two studies have reported 
symptoms of anxiety and depression in 23 and 18% of the university 
student population, respectively (5, 6). In recent years, scientific 
production on the subject has increased in order to determine the 
effects of the pandemic (confinement and other social distancing 
measures) on the mental health of Spanish college students. Méndez-
Pinto et al. (7) detected symptoms of anxiety and depression in 39.8 
and 15.5%, respectively. Similar figures, although slightly lower, were 
reported by Mosteiro-Diaz et al. (8) (31.6% anxiety symptoms and 
11.4% depression symptoms). The truth is that this study, although 
necessary, probably does not reflect the reality of Spanish students 
nowadays; social distancing and other specific measures have 
gradually been withdrawn and, therefore it is necessary to create a new 
body of knowledge adapted to this new reality.

Several factors may influence college students’ mental health, 
namely moving away from home, financial pressures, heavy workload, 
poor time management skills, competitivity, new processes of 
socialization and insufficient coping mechanisms (9–11). 
Furthermore, healthcare students generally, and nursing students 
specifically, are exposed to other, potentially stressful, risk factors. For 
example, clinical placements require close human contact and a high 
level of emotional commitment; similarly, coping with sickness and 
death can result in higher levels of stress and fatigue (12). These are 
critical aspects that affect not only students’ mental health, but also 
both academic (13) and clinical (14) performance.

In addition to the above, nursing students’ mental and physical 
health may also be affected by unhealthy lifestyle habits and health-
related behaviors. Previous studies have reported on the prevalence of 
unhealthy behaviors in nursing students. Heidke et al. (15) observed that 
30.3% student nurses had a low level of physical activity, 10.5% were 
smokers, 17.4% consumed alcohol, and only 21.1% followed a healthy 
diet. Similarly, Macedo et al. (16) reported prevalences of 8.1%, 23.1%, 
34.3%, and 80.8% of smoking, regular alcohol consumption, low physical 
activity, and insufficient intake of fruit and vegetables, respectively. In 
Spain, in a study involving 264 student nurses, Rodríguez-Muñoz et al. 
(17) reported that 11% of the students consumed alcohol twice per week, 
15.5% smoked, 68.8% had a low level of physical activity and 70.5% 
followed an unhealthy diet or a diet in need of modifications.

The evidence available suggests that there is a relationship between 
unhealthy lifestyle habits and psychological symptoms in nursing 
students. For example, sedentary behaviors and unbalanced diets have 
been associated with depressive and anxiety symptoms, respectively 
(18, 19). In turn, Anosike et al. (20) reported an association between 

alcohol drinking and smoking, and anxiety and depression. Thus, 
student nurses could be at risk of experiencing poor mental health and 
wellbeing, not only due to external influences, but also due to a lack 
of adherence to healthy behaviors. High levels of psychological 
distress, when associated to unhealthy behaviors, may have a negative 
impact on their health and wellbeing and, thus, hinder the 
performance of the next nursing workforce generation. In Spain, this 
body of knowledge has not yet been developed and, to date, the nature 
and strength of the association between mental health and health-
related behaviors among student nurses has not yet been clarified. For 
these reasons, we aimed to determine the prevalence of symptoms of 
depression and anxiety among Spanish student nurses, and to evaluate 
the association between depression and anxiety symptoms and health-
related behaviors in this population. We hypothesized that student 
nurses who experienced psychological distress did not follow, or 
followed to a lower degree, a healthy lifestyle.

Methods

Design

We carried out a cross-sectional, descriptive study. Target 
population were student nurses registered in the Bachelor of Nursing 
program taught at the Faculty of Health Sciences of the San Jorge 
University (Spain). The tool Strengthening the Reporting of 
Observational Studies in Epidemiology (STROBE) was used to guide 
the reporting of our findings.

Sample

Students were informed of the objectives of the research in their 
respective classrooms and during their class hours. In this way, all 
enrolled students were offered to participate, except those who for any 
reason did not attend class on the day assigned for recruitment in their 
classroom. Data collection for each participant was then carried out 
by completing a questionnaire. Due to the sensitive nature of the data, 
confidentiality and anonymity are ensured.

Participant recruitment and data collection took place in the 
classroom from February to May 2022. It was necessary to dedicate 
4 months because our students alternate bimonthly periods of 
theoretical classes and clinical placements.

A total of 485 out of 682 student nurses were approached to take 
part in this investigation; the rest were unavailable during the period 
of recruitment and data collection. 120 out of 485 student nurses 
declined to participate (participation rate of 75.2% and refusal rate of 
24.8%). A total of 365 responses were received, but 26 were excluded 
as they were either incomplete or invalid (data were glaringly untrue). 
Thus, the final sample of participants represented 49.7% of all 
enrolled students.

Sample size for the analysis of the association between health-
related behaviors and psychological symptoms was calculated based 
on the hypothesis that student nurses with a low level of physical 
activity experience more depressive symptoms (61.3%) than those 
who are more active (41.4%) (21). Accordingly, for a potency of 90% 
and a α = 0.05, a sample size of 262 participants was needed (Epidat 
4.2, SERGAS, Spain).
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Data collection

The data collection questionnaire comprised three sections: (1) 
sociodemographic variables, (2) health-related behaviors, and (3) 
psychological health. Information was collected about the participants’ 
age (<20; 20–24; ≥25 years), gender (male; female), living arrangement 
(alone; with mates; with family), weight and height (body mass index 
(BMI) = Kg/m2), average grade point (<7 points; 7–10 points), 
employment status (employed; unemployed), tobacco use (yes; no), 
screen-time (<4 h/day; 4–6 h/day; >6 h/day), and alcohol consumption 
(never or occasionally; at least once a week). Body mass index (BMI) 
was categorized as: <18.5 kg/m2 (underweight), 18.5–24.9 kg/m2 
(normal weight), 25–29.9 kg/m2 (overweight) and ≥ 30.0 kg/m2 
(obesity). In addition, validated questionnaires were used to assess 
physical activity, diet quality and symptoms of anxiety and depression.

Physical activity was evaluated through the International Physical 
Activity Questionnaire-Short form (IPAQ-SF). This tool assesses 
frequency, intensity, and duration of physical activity in the previous 
7 days. Subsequently, participants were categorized based on their level 
of physical activity (22), namely low, moderate and high level of 
physical activity. The IPAQ-SF has been validated in the Spanish 
student college population and possesses adequate clinimetric 
properties (23).

Participants’ diet quality was evaluated through the Spanish 
Healthy Eating Index (SHEI) (24). The SHEI was adapted from 
Kennedy et al. (25) Healthy Eating Index and adapted to the Spanish 
context following the recommendations of the Spanish Society of 
Community Nutrition. This questionnaire comprises 10 items, scored 
from 0 to 10. Total score ranges from 0 to 100 and categorizes 
participants’ diet as healthy (>80 points), in need of modifications 
(50–80 points) and inadequate (<50 points).

Symptoms of depression and anxiety were evaluated using the 
Hospital Anxiety and Depression Scale (HADS). Originally developed 
by Zigmond and Snaith (26), this tool comprises 14 questions, 7 
measuring symptoms of anxiety and 7 measuring symptoms of 
depression. All 14 items are measured on a 0–3 scale, with total scores 
ranging from 0 to 21 for each subscale. Three ranges were defined for 
each subscale: 0–7 (non-cases), 8–10 (doubtful cases) and 11–21 
(cases). These cut-offs (8+ and 11+) were defined based on psychiatric 
ratings of anxiety and depression disorders (27). HADS is a tool 
initially designed for administration in the hospitalized population. 
Although its use has become popular among other populations in 
recent decades. Thus, Bjelland et al. (28) demonstrated that it works 
good for assessing the severity of anxiety and depression symptoms in 
all types of populations, including non-hospitalized populations. In 
particular, it is a tool used repeatedly in the study of university 
populations. The Spanish version of HADS has shown good internal 
consistency and external validity, with favorable sensitivity and 
specificity in the identification of cases of psychiatric disorder (29).

Data analysis

Results from the descriptive analysis are presented as number and 
percentage. In addition, different binary logistic regression models 
(enter method) were employed to test the association between health-
related behaviors and the probability of experiencing anxious and 
depressive symptomatology. Nagelkerke R2 was calculated to assess 

goodness of fit of the multivariate models. Data codification, 
processing and analysis were completed using the statistical software 
Statistical Package for the Social Science (SPSS version 21 for 
Windows, IBM Corp., Chicago, IL, United States) accepting a level of 
significance of p < 0.05.

Ethical considerations

The research protocol was evaluated and approved by the Clinical 
Research Ethics Committee of Aragón before the start of this 
investigation (PI19/98). In addition, the co-authors confirm that 
national and international standards and regulations for ethical 
investigation with human subjects were observed and respected. 
Potential participants were informed about the study aims and 
methods of data collection by a member of the research team. Further, 
the student nurses were assured that participation was voluntary and 
that there would be  no negative consequences to declining 
participating in this study. Consent to participate was implied by the 
completion and submission of the questionnaire.

Results

Our participants were mostly women (83.8%), aged <20 (45.1%), 
had a normal weight (75.5%), lived with their families (60.5%), and 
were unemployed (77.6%) (Table 1).

TABLE 1 Sociodemographic characteristics of the participants.

Characteristics n (%)

Gender

  Men 55 (16.2%)

  Women 284 (83.8%)

Age (years)

  <20 153 (45.1%)

  20–24 134 (39.5%)

  ≥25 52 (15.4%)

BMI categories

  Underweight 24 (7.1%)

  Normal weight 256 (75.5%)

  Overweight 57 (16.8%)

  Obesity 2 (0.6%)

Living arrangement

  Alone 24 (7.1%)

  With friends 110 (32.4%)

  With family 205 (60.5%)

Employment status

  Unemployed 263 (77.6%)

  Employed 76 (22.4%)

Average grade point (max. 10)

  <7 points 113 (33.3%)

  7–10 points 226 (66.7%)
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Prevalence of negative health-related behaviors was 29.2% for 
smokers and 47.2% for regular alcohol consumers. Also, 44.8% of 
subjects had low physical activity and up to 80.8% followed a diet in 
need of modifications. 80.5% of the participants spent 4 or more hours 
in front of a screen, excluding time spent working or studying. In 
terms of gender, statistically significant differences were observed in 
the prevalence of physical activity (more frequent in women) and 
alcohol consumption (more frequent in men). Prevalence of anxiety 
and depression symptoms were 24.5% and 3.8%, respectively, in our 
sample. In both cases, being a woman was associated with a higher 
probability of experiencing psychological symptoms (p < 0,05) 
(Table 2).

In addition, 3.2% of participants presented both symptoms of 
anxiety and symptoms of depression (Figure 1).

Binary logistic regression adjusted models suggested that physical 
activity was inversely related to symptoms of depression (aOR = 0.09 
[CI95% 0.01, 0.80] for moderate physical activity) and to symptoms 

of anxiety (aOR = 0.36 [CI95% 0.19, 0.71] for moderate physical 
activity and aOR = 0.33 [CI95% 0.15, 0.71] for high physical activity). 
Symptoms of anxiety were predicted by following a diet in need of 
modifications (aOR = 4.90 [CI95% 1.61, 14.93]) or an inadequate diet 
(aOR = 7.06 [CI95% 2.33, 21.42]), and by regular alcohol consumption 
(≥2 times a week) (aOR = 4.24 [CI95% 1.64, 10.93]) (Tables 3, 4). The 
predictive capacity of the logistic regression models was 52.9% 
(Nagelkerke R2 = 0.529) for depressive symptoms and 35.1% 
(Nagelkerke R2 = 0.351) for symptoms of anxiety.

Discussion

The aim of this investigation was to examine the prevalence of 
symptoms of depression and anxiety in a sample of Spanish student 
nurses, and to analyze the association between these symptoms and 
health-related behaviors.

Psychological distress among student nurses has been analyzed 
before in different contexts. For instance, in a systematic review and 
metanalysis of 27 cross-sectional studies and a global sample of 8,918 
nursing students, Tung et al. (14) identified a prevalence of depression 
of 24%. Chernomas and Shapiro (30) detected symptoms of depression 
and anxiety in 32 and 29% of Canadian nursing students, respectively. 
Recently, similar studies carried out in different contexts have reported 
variable rates of symptoms of depression and anxiety, namely Turkey 
(signs of depression: 55.5%, signs of anxiety: 50.9%) (31), Saudi Arabia 
(signs of depression: 43.3%, signs of anxiety: 37.2%) (32), Japan (signs 
of depression: 18.3%, signs of anxiety: 34.6%) (33), and Brazil (signs 
of depression: 54.2%, signs of anxiety: 40.1%) (34). A recent 
metanalysis (35) of 64 studies and a pooled sample of 100,187 college 
students identified a prevalence of symptoms of depression and 
anxiety of 33.6 and 39.0%, respectively. Our findings substantially 
differ from these results, with approximately a quarter of the student 
nurses who participated in our study presenting signs of anxiety 
(24.5%) and only a minority evidencing signs of depression (3.8%). 
These findings contradict the theory that health sciences students 
present higher levels of anxiety and depression than other students 
due to being exposed to a higher number of stressors (36, 37). This 
may be explained by the fact that socioeconomic contexts and tools 
used in our study and the studies integrated in the metanalysis were 
heterogenous and, therefore, not directly comparable. In addition, 
there were significant differences in the timing of previous 
investigations and that of our study. Whilst most of the studies around 
this topic were carried out during the COVID-19 pandemic, ours was 
developed at the beginning of 2022. After two years of restrictions 
limiting social contact, the year 2022 was marked by a certain degree 
of post-pandemic euphoria following the withdrawal of all restrictive 
measures in Spain. Research around this phenomenon is still scarce, 
although many agree that, during the pandemic, we all underwent a 
traumatic period of psychological distress (38), followed by a wave of 
positivity as the COVID-19 pandemic eased and people ventured out 
again into the world (39).

We identified a high prevalence of negative health-related 
behaviors in our sample, including a low physical activity level 
(44.8%), inadequate diet quality (39.5%), prolonged screen-time 
(30.4%), smoking (29.2%) and regular alcohol consumption (18%). 
Our results are similar to those obtained in previous studies in the 
Spanish college context (6, 40, 41). This implies that there is a good 

TABLE 2 Psychological health indicators and engagement in health 
behaviors of the sample.

Total (n =  339)

Psychological health indicators

Depression status

  No depression 297 (87.6%)

  Borderline case 29 (8.6%)

  Depressive symptomatology 13 (3.8%)

Anxiety status

  No anxiety 158 (46.6%)

  Borderline case 98 (28.9%)

  Anxious symptomatology 83 (24.5%)

Health behaviors

Physical activity level

  Low 152 (44.8%)

  Medium 108 (31.9%)

  High 79 (23.3%)

Diet quality

  Inadequate 134 (39.5%)

  Needs changes 140 (41.3%)

  Healthy 65 (19.2%)

Screen-time (no studying/no working)

  <4 h/day 66 (19.5%)

  4–6 h/day 170 (50.1%)

  >6 h/day 103 (30.4%)

Smoking

  No 240 (70.8%)

  Yes 99 (29.2%)

Alcohol consumption

  Never or occasionally 179 (52.8%)

  Once a week 99 (29.2%)

  ≥2 times a week 61 (18.0%)
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chance that these unhealthy behaviors have a negative impact not only 
on the student nurses’ health and wellbeing in the medium to long 
term, but also on their professional performance, as the evidence 
suggests that lifestyle habits of healthcare professionals influence their 
health promotion practice (42, 43).

It is important to highlight that negative health-related behaviors 
were associated with psychological distress. Regular physical activity 
was inversely associated with symptoms of anxiety and depression. 
This association which, from a neurobiological point of view, is based 
on the activation of the endocannabinoid system and the up-regulation 
of the brain-derived neurotrophic factor (44), has been reported in 

previous studies in the general population (45) and in young adults 
(46, 47). Similarly, previous studies have reported significant 
associations between healthy dietary habits (caloric restriction, 
breakfast consumption or no snacking) and specific foods and 
nutrients intake (fruits and vegetables, omega-3 fatty acids or Zinc), 
and good mental health (48, 49). Accordingly, following a healthy diet 
was strongly, inversely associated with experiencing symptoms of 
anxiety in our sample.

Regular alcohol consumption (≥2 times a week) was potently 
associated with anxiety states. Kushner et  al. (50) examined the 
relative, prospective risk of alcohol dependency and several common 

FIGURE 1

Coexistence of symptoms of depression and anxiety according to the results from HADS.

TABLE 3 Associations of health behaviors with depressive symptomatology (HADS-D score  ≥  11).

Health behaviors OR CI95% Adjusted OR** CI95%

Physical activity level

  Low (Ref.) 1 1

  Medium 0.12 (0.01, 0.94)* 0.09 (0.01, 0.80)*

  High 0.16 (0.02, 1.29) 0.15 (0.02, 1.41)

Diet quality

  Healthy (Ref.) 1 1

  Needs changes 4.39 (0.54, 35.46) 2.59 (0.29, 23.02)

  Inadequate 1.46 (0.14, 14.37) 1.38 (0.14, 13.57)

Screen-time (no studying/working)

  <4 h/day (Ref.) 1 1

  4–6 h/day 0.50 (0.11, 2.32) 0.43 (0.08, 2.24)

  >6 h/day 1.29 (0.31, 5.38) 1.36 (0.30, 6.21)

Smoking

  No (Ref.) 1 1

  Yes 2.96 (0.97, 9.06) 1.29 (0.37, 4.49)

Alcohol consumption

  Never or occasionally (Ref.) 1 1

  Once a week 0.76 (0.19, 3.03) 1.58 (0.38, 6.61)

  ≥2 times a week 1.27 (0.31, 5.07) 3.02 (0.56, 16.10)

*p < 0.05. **Adjusted for sex, age, BMI, living arrangement, employment status and average grade point.
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diagnoses of anxiety in approximately 500 college students. Although 
anxiety disorders were more frequent than alcohol dependency, the 
prospective risk of experiencing either of these disorders in a 
follow-up assessment was two to five times higher if the other 
condition was present in a previous evaluation. That is, both 
conditions substantially increased the prospective, relative risk of 
developing the other, in what looks like a bidirectional relationship. 
From the point of view of psychological theory and according to 
Tension Reduction Theory, the primary motive for drinking alcohol 
for some people is coping with negative emotions (51, 52). On the 
other hand, from a neurobiological point of view, it is known that the 
first stages of alcohol addiction (binge drinking/intoxication) activate 
reward systems (for example, secretion of dopamine and opioid 
peptides in the ventral striatum) (53). Thus, positive reinforcement of 
this activation motivates continuous and increasing alcohol use.

Although the level of psychological distress in our sample was 
lower than that reported in previous studies, the prevalence of anxiety 
amongst student nurses was relatively high. Thus, attention should 
be paid by all the relevant stakeholders, including health policymakers 
and higher education authorities and decision-makers, to college 
students’ mental health, health-related behaviors, and lifestyle. Most, 
if not all, higher education institutions offer counsel and support to 
students through a myriad of different services, such as student 
orientation and counselling services, and mentorship programs (54, 
55). However, they are rarely tailored to the specific needs of students 
from particular, traditionally more stressful disciplines, such as 
nursing, nor are their interventions evidence-based (18). For example, 
student nurses could benefit from specific strategies addressing degree 
and/or profession-specific stressors, such as clinical simulation. 
Clinical placements are often described as stressful and a source of 

anxiety by student nurses; integrating clinical simulation scenarios 
into the nursing curriculum may be helpful to develop the students’ 
self-confidence and coping mechanisms when dealing with 
emotionally complex situations in the clinical setting (56, 57). 
Different strategies have been proposed to address this issue, including 
behavioral interventions (58, 59), and mindfulness (60, 61). However, 
the quality of these investigations was variable and, generally, samples 
were small and there was no, or limited, follow-up.

To our knowledge, this is the first study analyzing the association 
between psychological distress and health-related behaviors in student 
nurses in our context. Our results underline the need to periodically 
assess the psychological symptoms and health habits of nursing 
students to implement early measures. This study has several 
strengths, which add to the validity and representativeness of our 
findings, namely standardized methods of data collection were used, 
both psychological distress symptoms and health-related behaviors 
were analyzed using validated tools, and the associations established 
between variables are plausible.

However, we would like to highlight some limitations to our 
investigation. Our sample was recruited from one single higher 
education institution, which may affect the generalizability of our 
findings to the general population of Spanish student nurses. 
Having said this, the sociodemographic characteristics of our 
sample coincide with those of the nursing students enrolled in most 
nursing degree programs across our nation. The study design 
allows us to establish associations between variables, but it does not 
allow us to establish causal relationships between them. Future 
longitudinal studies should analyze the associations established in 
this investigation, especially how mental health issues affect health-
related behaviors in this population, and vice versa. Data collection 

TABLE 4 Associations of health behaviors with anxious symptomatology (HADS-A score  ≥  11).

Health behaviors OR CI95% Adjusted OR** CI95%

Physical activity level

  Low (Ref.) 1 1

  Medium 0.38 (0.21, 0.70)* 0.36 (0.19, 0.71)*

  High 0.38 (0.19, 0.75)* 0.33 (0.15, 0.71)*

Diet quality

  Healthy (Ref.) 1 1

  Need changes 5.08 (1,72, 14,99)* 4.90 (1.61, 14.93)*

  Inadequate 7.45 (2,54, 21,82)* 7.06 (2.33, 21.42)*

Screen-time (no studying/working)

  <4 h/day (Ref.) 1 1

  4–6 h/day 0.78 (0.37, 1.61) 0.86 (0.41, 1.78)

  >6 h/day 1.00 (0.52, 1.92) 0.74 (0.33, 1.66)

Smoking

  No (Ref.) 1 1

  Yes 1.77 (1.05, 2.98)* 1.63 (0.88, 3.00)

Alcohol consumption

  Never or occasionally (Ref.) 1 1

  Once a week 1.35 (0.78, 2.33) 1.01 (0.55, 1.83)

  ≥2 times a week 2.59 (1.10, 6.10)* 4.24 (1.64, 10.93)*

*p < 0.05. **Adjusted for sex, age, BMI, living arrangement, employment status and average grade point.
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was carried out during the months of February to May. In our 
context, the final exams are proposed in the month of June, 
therefore, it cannot be ruled out that those recruited in May may 
be subject to higher levels of stress and anxiety. In this study, the 
academic year, a factor that could potentially be associated with 
unhealthy lifestyle habits, anxiety, and depression in nursing 
students, was not included in the analysis. This was a voluntary 
decision by the research team based on two fundamental issues. 
Firstly, in our environment a considerable number of students 
repeat subjects or are partially enrolled in nursing studies, so it is 
common to find students with 3 or 4 years of permanence in the 
University taking subjects from the 1st academic year. Secondly, 
Spanish educational legislation allows the validation of subjects 
based on previous studies, not necessarily from Higher Education, 
by the students. Thus, it is common to find students in their 1st year 
of access to Nursing studies, taking subjects from the 3rd or 4th 
academic year. For these reasons, the academic year variable could 
be, in our setting, more of a confounding factor than an adequate 
predictor of unhealthy lifestyle habits, depression and anxiety.

Conclusion

The results from this investigation evidence a considerable 
prevalence of symptoms of psychological distress in the population 
of Spanish student nurses. In addition, there is a clear association 
between symptoms of anxiety and unhealthy behaviors. This 
suggests that student nurses are at risk of experiencing negative 
health outcomes in the medium to long term. Also, their future 
professional performance as qualified nurses may be hindered by 
long term exposition to psychological distress and burnout (62). 
These findings underline the need to implement both physical and 
mental health promoting strategies in the higher education 
context. Including behavioral interventions, mindfulness and 
mentorship programs in nursing undergraduate curricula may 
contribute to improving health-related behaviors in this population 
and equipping them with tools to increase resiliency and manage 
psychological distress.
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Introduction: During the pandemic, the World Health Organization has 
recommended hand hygiene as one of the effective preventive measures to 
limit the global spread of COVID-19. However, the awareness gap of hand 
hygiene protocols could increase the spread of COVID-19 and consequently 
increase the absenteeism rate among academic institutions. This study 
aims to assess hand hygiene awareness and practices levels among various 
university communities in Lebanon.

Methods: A cross-sectional study was conducted between December 2021 
and June 2022 among 1,291 participants from academic settings in Lebanese 
universities. An online survey (score-based questionnaire) of hand hygiene 
was conducted to evaluate the awareness and practices among university 
communities (faculty, staff, and students). Mann-Whitney and Kruskal-Wallis 
tests were used to determine whether significant differences exist in the 
levels of awareness with regard to gender, age, provinces, educational 
level, and university status. Pearson’s chi-squared test was applied to assess 
differences among the sample characteristics and participants’ practice of 
hand hygiene.

Results: It was found that most of the participants showed a moderate 
level of awareness (76.4%) with a mean score of 7.59 out of 12 (SD = 1.68). 
The Mann-Whitney test indicated that females recorded higher levels of 
awareness than males with a significant difference of 102, 104: p  < 0.05. 
Another notable variable was the educational level of the participants 
with university degrees holders recording higher scores of awareness 
than the ones with high school degrees as per the Kruskal-Wallis test 
(p  < 0.05). Significant differences were also shown in awareness scores 
among the age groups and the university status (p  < 0.05). The Pearson’s 
chi-squared test results showed that females used alcohol-based hand 
rubs or soap and water more frequently than males (p  < 0.05). However, 
males significantly preferred the frequent use of water alone compared 
to females (p  < 0.05).
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Conclusion: The study findings highlighted the necessity of awareness 
campaigns and health educational programs addressing the technical skills 
of hand hygiene among both genders (especially males) of the academic 
communities in Lebanon.

KEYWORDS

COVID-19, awareness, practices, hand hygiene, university community, Lebanon

1 Introduction

The Coronavirus Disease 2019 (COVID-19) pandemic, caused by 
the novel coronavirus SARS-CoV-2, has caused over 765 million cases 
and 6 million deaths globally (1). The COVID-19 infection is 
characterized by having a wide spectrum of symptoms ranging from 
respiratory to extrapulmonary ones and may lead to lung failure and 
death (2, 3). The virus can spread by human-to-human interactions 
via coughing, sneezing, respiratory droplets, and aerosols from an 
infected person especially in poorly ventilated and/or crowded indoor 
settings and human-to-object interactions by touching their eyes, 
nose, or mouth upon contacting surfaces that have been contaminated 
by the virus (4). To prevent its spread, the World Health Organization 
(WHO) has taken immediate measures and drastic precautions since 
the onset of the pandemic. Hand disinfection by soap washing or 
disinfectants indeed is one of the most effective ways to reduce the 
spread of the novel coronavirus through deactivating the virus which 
is translocated from contaminated surfaces (5).

According to studies conducted prior and during the COVID-19 
pandemic, hand hygiene was and is still considered essential for 
reducing the spread of infectious diseases in various settings including 
universities (6–16). Despite that, it was found that university students 
improperly wash their hands thus increasing their chances of 
contracting and spreading infectious diseases and having high 
absenteeism (6, 12, 17). In 2011, a study was conducted to evaluate the 
Turkish University students’ social handwashing knowledge, practices, 
skills, and related factors. The results showed that around 27% of the 
participants wash their hands less than five times a day. The main 
reason for skipping handwashing was the participants’ belief of the ‘no 
need’ to wash their hands (6). A cross-sectional study carried out on 
undergraduate medical, dental, and nursing students in a Tertiary 
Care Teaching Institute in Navi Mumbai, India has indicated that 
69.1% of the participants had moderate knowledge concerning hand 
hygiene stressing on the need to focus more on hand hygiene 
education among undergraduate healthcare students and improve 
primary training as well as curricula (7). Sultana et al. conducted a 
study involving university students in Dhaka, Bangladesh. The results 
revealed the low awareness levels and inadequate hand hygiene 
practices among students (18). Sallami assessed hand hygiene 
knowledge, attitude, and practice among health science students in 

Aden University in Yemen. The results revealed good levels in the 
three aspects but with an obvious lack of knowledge on the main 
source and route of cross-contamination with pathogens in hospital 
settings (9).

A study on the knowledge and practices of hand hygiene between 
1st and 3rd year nursing students from selected institutions in 
Ganktok, Sikkim showed that they had average knowledge and good 
practice with correlation between the two. There was also significant 
association between practices of hand hygiene and age, current year, 
and parents’ occupational status (15). At a larger Midwestern 
University, students were noticed washing their hands inadequately, 
which would increase their risks of contracting infectious diseases 
(19). In 2019, Mbouthieu Teumta et al. conducted a study to evaluate 
handwashing knowledge, practices, and skills of students in both 
private and public institutions of higher learning in Bamenda, 
Cameroon (20). Around 75% of the study participants had poor 
handwashing practices scores and 56.6% of the participants washed 
their hands less than six times a day. This shows that there are gaps in 
hand hygiene knowledge and practices among university settings that 
must be addressed especially in the period of the COVID pandemic 
where infections could increase the students’ absenteeism and 
eventually affect their learning abilities (20). Olorunpomi et al. have 
evaluated students’ understanding and practice of hand hygiene at 
Adeleke University in Nigeria which showed that most respondents 
had good knowledge and practice of hand hygiene. Despite that, 
absence of soap and detergents was a major hurdle in this study (14).

Based on what has been stated, a limited number of studies were 
conducted targeting this aspect and addressing only university 
students with two in the Middle East (6, 9). Surprisingly, none of these 
were carried out during the COVID-19 period. In Lebanon, a single 
study measured the levels of awareness and performance toward 
COVID-related disinfectant use among the university communities 
in Lebanon to find out that these communities had a weak level of 
awareness, a moderate level of performance, and a weak correlation 
between the awareness and performance levels (21). Another study 
was conducted on the public community of Lebanon to find out that 
the public community had a lower level of awareness than performance 
regarding the safe use of disinfectants and household cleaners during 
the spread of COVID-19 in Lebanon (22). These studies were limited 
on investigating the community awareness regarding the use of 
chemical-based disinfectants and cleaning products as well as to what 
extent the community practices (including hand washing) are 
appropriate and safe rather than evaluating their awareness and 
practices toward the safe protocols of hand hygiene for COVID-19 
prevention. Additionally, these literature studies highlighted the poor 
awareness regarding the hygiene-based preventive measures among 
several communities in Lebanon during the COVID-19 period, and 

Abbreviations: CDC, Centers for Disease Control and Prevention; COVID-19, 

Coronavirus Disease 2019; IQR, Interquartile range; MEHE, Ministry of Education 

and Higher Education; MoPH, Ministry of Public Health; SD, Standard deviation; 

SDG, Sustainable development goal; UN, United Nations; WHO, World Health 

Organization.
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highlighted that there is a literature gap in hand hygiene awareness 
and practices among university communities specifically in Lebanon 
as one of the Middle Eastern countries that must be  addressed 
especially during the spread of COVID pandemic where infections 
could increase students’ absenteeism and eventually affect their 
learning abilities. The aim of this study is to assess hand hygiene 
awareness and practices among various university communities in 
Lebanon during the spread of COVID-19. Furthermore, this research 
will provide an insight for public health communities to design their 
future initiatives and spread the awareness of hand hygiene in case of 
the occurrence of alike pandemic.

2 Materials and methods

Using a convenient sampling strategy, this cross-sectional study 
was conducted between December 2021 and June 2022 to evaluate the 
levels of awareness and practices regarding hand hygiene among the 
university communities (students, staff, and faculty) during the 
prevention of COVID-19 in Lebanon. The validated questionnaire, 
prepared by Mahdi et al. (23), was posted on social media platforms 
(Facebook LinkedIn, Instagram, and Twitter) using google survey and 
shared through emails with the research departments and center of 
the academic institutions in Lebanon.

2.1 Population

A total of 1,291 individuals aged ≥18 years old from five Lebanese 
universities (Modern University for Business and Science, Lebanese 
University, Lebanese International University, Jinan University, and 
Lebanese American University) participated electronically in this 
study. The sample population was stratified into gender, age, university 
department, study program, and the participant’s status at the 
academic institution (staff, faculty, or student). The exclusion criteria 
included non-adult participants (aged less than 18 years old) and who 
were not registered at one of the Lebanese universities during the 
spread of COVID-19 in Lebanon.

2.2 Study tool

The structure of the study tool included: (1) a profile section with 
eight items of age, gender, educational level, province, and university 
status (student, staff, or faculty); (2) sources of information about the 
preventive measures of COVID-19; (3) 12 Awareness-related items 
(Yes/No) specifically discussing the risks, practices, and common 
misconceptions associated with hand hygiene; (4) 12 Practice-related 
items regarding the safe use of hand hygiene products (water only, 
soap and water, and alcohol-based hand rubs (ABHRs)) during the 
spread of COVID-19 in Lebanon.

To measure the level of awareness, each survey item answered 
correctly was assigned 1 point (0 point for incorrect responses), then 
the sum of awareness scores was calculated individually using a scale 
from 0 to 12, with a higher score indicating considerable awareness 
level on hand hygiene and a lower score indicating poor awareness. 
Then, the median score of awareness was then divided into intervals: 
weak [0, 5], moderate [6, 9], and good [10–12].

2.3 Study analysis

The Statistical Package for the Social Sciences, version 21 (SPSS, 
International Business Machine Corp. IBM, Chicago, IL, USA) was 
utilized to analyze the study data. To reflect the sociodemographic 
profile of the participants, percentage frequency was considered. The 
mean (or median with Interquartile range, IQR) ± standard deviation 
(SD) was used to summarize continuous variables including total 
hand hygiene awareness score. The levels and scores of awareness were 
represented by descriptive analyses in the study tables. Mann-Whitney 
test was used to determine if significant mean differences exist with 
regard to gender. Kruskal-Wallis test was used to check for mean 
differences with regard to all other variables. Prior to that, normality 
and homogeneity of variances were tested using Kolmogorov-Smirnov 
and Levene’s tests, respectively, for all variables rendering violations in 
these two assumptions with p < 0.05. Pearson’s chi-squared test was 
applied to assess differences among the sample characteristics and 
participants’ practice of hand hygiene. All data analysis was carried 
out at a significance level of 0.05.

2.4 Ethical considerations

The Institutional Review Board (IRB) at the Modern University 
for Business and Science (MUBS) approved the ethical application 
(MU20210924-25) of the study protocol. The google survey included 
an informed consent to identify the purpose, risks, benefits, and 
confidentiality of the study as well as the informatory statement 
“Participation is voluntary, and the submission of the questionnaire 
indicates your consent to participate in the study.”

3 Results

Out of 1,291 participants, 84.4% of the study population were 
young adults (aged 18–29 years old) with a mean age of 23.8 
(SD = 7.32) and 63.5% were female with a sex ratio (M:F) of 1:1.75. 
Most of the study population (83.5%) were residents of the five major 
Lebanese provinces (Beirut, Mount Lebanon, Beqaa, South Lebanon, 
and North Lebanon). In terms of the educational level, almost half of 
the study population were students (89.1%) at the undergraduate level 
(57.9%) within several fields of study as represented in Table 1.

3.1 Sources of COVID-19 information

Looking at the sources of COVID-19 regarding the preventive 
measures of COVID-19 among the study population (Figure  1), 
participants showed highest reliance on social media platforms (60%) 
and internet search engines (58.9%) while lowest reliance on the 
international organizations such as WHO and CDC (29%).

3.2 Evaluation of awareness (A)

The results of the participants’ awareness of hand hygiene are 
represented in Table 2. The mean score of hand hygiene awareness was 
7.59 (SD = 1.68) where the majority of the study population (76.4%) 
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scored within the moderate level of awareness (6 points < sum of 
awareness scores <9 points). The study population showed the lowest 
awareness of handwashing protocols (A6-A7 with a score of 30.9 and 
47.7%, respectively) and the effectiveness of antiseptic soap (A8: 
29.1%) while the highest awareness of probability of COVID-19 
transmission via hands (A1 and A10 with a score of 86.3 and 89.5%, 
respectively). To a lesser extent, the study population was aware about 
the absence of the impact of hand hygiene on AIDS/HIV transmission 
(A2), the impact of hand hygiene on body defense mechanism (A3), 
the ineffectiveness of the ABHR with less than 60% alcohol for hand 
disinfection (A4), the ineffectiveness of the ABHR when hands are 
dirty (A9), and the inappropriateness of UV lamps and surface 
disinfectants for skin disinfection (A11-12).

In Table 3, the statistical analysis of the participants’ awareness of 
hand hygiene showed that females had significantly (p < 0.05) a higher 
median score than males (however, age groups had a significant 
difference) (p < 0.05) without a clear relationship with the variation of 
age. Another notable variable was the education of the study 

population where the participants with education level (Bachelor, 
Master, Pharm.D, Ph.D., and postdoctoral fellowships) recorded 
significantly (p < 0.05) a higher median score than the high school 
level. In this study, the university status aligns in the same direction 
with the education level where faculty (participants who are expected 
to have the highest level of education) showed significantly (p < 0.05) 
a higher median score than students and staff. On the other hand, 
there was no significant difference (p > 0.05) among the participants 
when the variable of residence (Lebanese provinces) was investigated.

3.3 Evaluation of practices

According to Figure  2, the study population showed high 
commitment to the WHO hygiene recommendations (24) by reported 
handwashing with soap and water (99.5%) which was more frequently 
than ABHR (82%) and water only (73.9%). Table 4, which presents the 
statistical comparison of hand hygiene practices across gender, shows 
that females used water, ABHR or soap and water more frequently 
than males (p < 0.05), which highlights the necessity of raising the 
awareness of hand hygiene protocols specifically among males. Table 5 
shows the frequency and percent frequency of hand hygiene practices 
across age. The results of the chi-square test indicate the preference of 
using soap and water among almost all age groups (p  < 0.05). As 
indicated in Table 6, there is an association between the use of ABHR 
and province (p = 0.004 < 0.05). Education level does not show any 
association with water, water and soap or ABHR (p > 0.05, Table 7). 
This is contrary to the university status (academic, staff or student) 
which indicates significant differences for the use of water only 
(p < 0.05, Table 8).

Figure 3 represents the practices of hand hygiene reported by the 
study population before and after nine key actions. The participants 
showed high commitment to the CDC healthy habits (25) via 
reporting that soap and water was the predominant method of hand 
hygiene before meals (89.1%), after meals (96.1%), after toileting 
(92.9%), in the case of visibly dirty hands (92.5%), after waste disposal 
(83.9%), and after sneezing or coughing (55.4%). On the other hand, 
participants practiced comparably the methods of hand hygiene by 
ABHR with respect to soap and water after touching a solid surface 
(42.1% versus 39%), and after caring for a patient (50.7% versus 
46.4%). The predominant use of ABHR for hand hygiene was reported 
only after shaking hands (48.5%).

4 Discussion

For effective prevention of the pandemic among the academic 
communities, this study was conducted to shed light on the awareness 
and practices of university communities regarding hand hygiene as 
one of the WHO-recommended preventive measures. To the best of 
our knowledge, no similar studies have been published among the 
Lebanese academic institutions. An anticipated outcome is to provide 
the Lebanese governmental authorities (MoPH and Ministry of 
Education and Higher Education, MEHE), the healthcare 
professionals, and public health researchers in Lebanon with new 
evidence on the hand hygiene, specifically awareness and practices. 
The study findings also provide a model to design educational 
campaigns to raise the awareness of hand hygiene and consequently 

TABLE 1 Frequencies and percentages of participants’ characteristics 
(gender, age, province, educational level, and university status) at the 
Lebanese universities.

Variables Frequency %

Gender

Male 470 36.4%

Female 821 63.6%

Age-Median (range, minimum, maximum) 21 (56.00, min.: 18; max: 74)

18–29 1,090 84.4%

30–39 144 11.2%

40–49 36 2.8%

50–64 17 1.3%

65–74 4 0.3%

Province

Beirut 292 22.6%

Mount Lebanon 242 18.7%

Beqaa 151 11.7%

North Lebanon 166 12.8%

South Lebanon 228 17.7%

Baalbek – Hermel 40 3.1%

Akkar 71 5.5%

Nabatieh 101 7.8%

Educational level

High school 274 21.2%

Bachelor degree 748 57.9%

Master’s degree 226 17.5%

Pharm.D and Ph.D. degrees/

Postdoctoral fellowship

43 3.3%

University status

Student 1,150 89.1%

Staff 43 3.3%

Faculty 98 7.6%
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limit the absenteeism among the university communities as a part of 
the United Nations (UN) sustainability goal of wellbeing (Sustainable 
Development Goal 3, SDG 3).

Worldwide, the fast spread of COVID-19 was a life-threating 
concern. To stop/limit the spread of the virus, governmental and 
non-governmental organizations have conducted several virtual 
campaigns to raise awareness of COVID-19 during the lockdown 
periods (26, 27). Consequently, public communities relied on multiple 
resources of information that may be reliable or non-reliable to get 
aware of the preventive measures of COVID-19. In this study, people 
preferred to get their information mostly from internet search engines 
and social media platforms; and to a less extent from the Lebanese 
MoPH, TV, healthcare professionals, and WHO/CDC webpages. 

However, their primary sources of information (internet webpages 
and social media platforms) may add a new concern regarding the 
unverified evidence and misleading information that could misguide 
people during the spread of the pandemics (28, 29). To enhance the 
passage of reliable information during the COVID-19 or any future 
pandemics, educational training and awareness campaigns should 
be developed virtually and on-site at academic institutions but also 
national levels (municipalities, factories and corporations, and 
entertainment centers) to become the most effective source of 
information during the pandemics.

In congruence with the Saudi Arabian study (23), participants 
showed a moderate level of hand hygiene awareness (score = 7.59 vs. 
6.4 out of 12). The study finding indicates that most study 

FIGURE 1

Bar graph distribution of the participants’ reliance on the sources of information regarding COVID-19 in terms of percent frequency.

TABLE 2 Frequencies and percent frequencies of the participants’ awareness regarding hand hygiene.

Awareness* Correct responses

Frequency Percentage

A1 – Respiratory infections including “COVID-19” can be transmitted by poor hand hygiene (Yes, No). 1,114 86.3%

A2 – HIV/AIDS can be transmitted by poor hand hygiene (Yes,No). 965 74.7%

A3 – Always keeping your hands clean may lower your body defense mechanism (Yes,No). 749 58%

A4- ABHR containing less than 60% of alcohol is sufficient for hands disinfection (Yes,No). 786 60.9%

A5 – Washing off with soap and water from 20 to 40 s is sufficient for hands disinfection (Yes, No). 1,064 82.4%

A6 – Hands should be held underwater while lathering with soap (Yes, No). 399 30.9%

A7 – The temperature of the water does not make difference in terms of the cleansing effect of handwashing (Yes, No). 616 47.7%

A8 – Antiseptic/antibacterial soaps are more effective at preventing illness than washing with plain soap and water (Yes,No). 376 29.1%

A9 – Using ABHR may not be as effective as the use of soap and water when hands are visibly dirty (Yes, No). 961 74.4%

A10 – There is no need to clean our hands after sneezing, coughing, or shaking hands (Yes,No). 1,156 89.5%

A11 – Ultra-violet (UV) lamps should not be used to disinfect our hands or other areas of our skin (Yes, No). 858 66.5%

A12 – Spraying and introducing bleach or another surface disinfectant into our hands is safe and it will protect us against 

COVID-19 and other infections (Yes,No).

753 58.3%

Awareness 

levels

Poor (score < 6 points) 137 10.6%

Medium (6 < score < 9 points) 986 76.4%

Good (score ≥ 10 points) 168 13%

*Values in bold indicate correct answers.
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participants (≥ 75% of the study population) had good awareness 
the role of hand hygiene to prevent the transmission of COVID-19, 
and other respiratory infections, but not HIV/AIDS. Poor-to-average 
awareness was detected in numerous aspects associated with the 
misconceptions of hand hygiene and proper handwashing 
techniques. For example, 42% were not aware that consistent 
handwashing does not affect body immunity (30), almost 40% were 
not aware that ABHR containing less than 60% of alcohol is not 
sufficient for hands disinfection (31), almost 69% were not aware 
that hands should be held underwater while lathering with soap 
(26), almost 52% were not aware that the temperature of the water 
does not make difference in terms of the cleansing effect of 
handwashing (26), and almost 71% were not aware that antiseptic/
antibacterial soaps are no more effective at preventing illness than 

washing with plain soap and water (32). Concerningly, many 
participants were unaware that the high-risk practices (e.g., 
sanitizing bare hands with bleach or other household cleaners or by 
using ultra-violet lamps) can damage skin tissues (33). Anticipating 
such high-risk practices to prevent COVID-19 was observed in a 
population-based studies in the UAE and USA (34, 35). Similarly, 
literature studies focusing on university students showed awareness 
gap of the optimum temperature of water for effective handwashing 
and the necessary duration for hand disinfection (6, 14).

Comparing the awareness scores among the sociodemographic 
variables, females, and highly educated participants (university 
levels) recorded higher scores of awareness than males and high 
school graduates. This is in congruence with the studies 
investigating the public awareness toward the preventive measures 
of COVID-19  in Saudi  Arabia (36), and the public awareness 
toward the use of household cleaners-disinfectants during the 
spread of pandemic (35). The finding may be explained by the fact 
that women are primarily responsible for taking care of their homes 
and maintaining high levels of hygiene at the personal and 
household levels (37). In the other notable variable (impact of 
education), education level plays an important role in raising the 
level of awareness concerning preventive measures and hygiene 
products of COVID-19 as explained in the previous published 
studies (37–39). This hypothesis was also confirmed in the 
university status when the faculty members (highly educated 
participants) recorded a higher score of awareness than the less 
educated participants (university students and administrative staff). 
Additionally, the age variable plays a significant role in raising the 
awareness toward hand hygiene among the study population where 
participants below 65 years old showed higher scores than other 
older adult participants (aged ≥65 years old). This finding may 
be explained that people with younger age groups are more involved 
in COVID-19 campaigns about either prevention or treatment of 
the infected people than older adult people (40).

Focusing on the hand hygiene practices, the study population 
reported handwashing with soap and water more frequently than 
other protocols (ABHR or water) due to their strong beliefs that 
cleansing hands with soap and water is the most effective method 
(23). Similar to other studies (6, 8, 14, 23), the predominant 
practices which were reported by the study population before and 
after nine key actions were handwashing with soap and water before 
meals, after meals, after toileting, when hands visibly dirty, after 
waste disposal, and after sneezing or coughing. On the other hand, 
ABHR or soap and water were comparably utilized after touching a 
solid surface, after caring for a patient when compared to the 
Saudi  Arabian community that showed a comparable methods 
(ABHR, soap and water) after caring for a patient, and after 
handshaking (23). Overall, the study population showed high 
compliance of hand hygiene recommendations of CDC to prevent 
the spread of the pandemic (41).

In this study protocol, several limitations must be noted. The study 
finding may be biased by the self-responding feature of the utilized tool 
and the uneven distribution of the study population (dominant number 
of students and females). The online data collection during the spread of 
the pandemic could also limit the randomness of the study sampling. To 
overcome this limitation, potential participants were recruited through 
social media platforms in addition to distributing the study tool via the 
research departments of the Lebanese academic institutions. Based on the 

TABLE 3 Statistical tests showing awareness median score with 
participants’ characteristics (gender, age, province, educational level, and 
university status).

Variables Awareness

Median IQR Value of p*
Gender

Male 7.00 3 0.004

Female 8.00 2

Age

18–29 8.00 3 < 0.001

30–39 8.00 3

40–49 8.00 3

50–64 9.00 3

65–74 7.5 3

Province

Beirut 8.00 2 0.243

Mount Lebanon 8.00 3

Beqaa 8.00 3

North Lebanon 7.50 3

South Lebanon 8.00 2

Baalbek – Hermel 8.00 3

Akkar 7.00 3

Nabatieh 8.00 2

Educational level

High School degree 7.00 2 < 0.001

Bachelor degree 8.00 3

Master’s degree 8.00 2

Pharm.D, Ph.D. 

degrees and 

postdoctoral 

fellowship

8.00 3

University status

Student 8.00 3 0.003

Staff 8.00 3

Faculty 8.50 3

*Values in bold indicate a significant value of p < 0.05.
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FIGURE 2

Percent frequency of hand cleaning methods applied by the study population.

TABLE 4 Frequency, percent frequency, and value of ps of hand hygiene practice methods based on gender.

Hand hygiene 
practices by gender

Never n (%) Less frequently  
(≤ 5 times/day) n (%)

More frequently  
(> 5 times/day) n (%)

Value of p*

Water only

Male 103 (21.9) 123 (26.2) 244 (51.9) 0.024

Female 234 (28.5) 213 (25.9) 374 (45.6)

Soap and water

Male 5 (1.1) 135 (28.7) 330 (70.2) < 0.001

Female 1 (0.1) 160 (19.5) 660 (80.4)

ABHR

Male 102 (21.7) 282 (60.0) 86 (18.3) 0.028

Female 131 (16.0) 542 (66.0) 148 (18.0)

*Values in bold indicate a significant value of p < 0.05.

TABLE 5 Frequency, percent frequency, and value of ps of hand hygiene practice methods based on age.

Hand hygiene 
practices by age

Never n (%) Less frequently  
(≤ 5 times/day) n (%)

More frequently  
(> 5 times/day) n (%)

Value of p*

Water only

18–29 271 (24.9) 289 (26.5) 530 (48.6) 0.542

30–39 47 (32.7) 32 (22.2) 65 (45.1)

40–49 11 (30.6) 10 (27.7) 15 (41.7)

50–64 7 (41.2) 4 (23.5) 6 (35.3)

65–74 1 (25.0) 1 (25.0) 2 (50.0)

Soap and water

18–29 5 (0.5) 265 (24.3) 820 (75.2) < 0.001

30–39 0 (0.0) 21 (14.6) 123 (85.4)

40–49 0 (0.0) 6 (16.7) 30 (83.3)

50–64 0 (0.0) 0 (0.0) 17 (100.0)

65–74 1 (25.0) 3 (75.0) 0 (0.0)

ABHR

18–29 200 (18.4) 699 (64.1) 191 (17.5) 0.638

30–39 25 (17.4) 88 (61.1) 31 (21.5)

40–49 6 (16.7) 22 (61.1) 8 (22.2)

50–64 2 (11.8) 13 (76.4) 2 (11.8)

65–74 0 (50.0) 2 (50.0) 2 (50.0)

*Values in bold indicate a significant value of p < 0.05.
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TABLE 7 Frequency, percent frequency, and value of ps of hand hygiene 
practice methods based on education level.

Hand 
hygiene 
practices 
by 
education 
level

Never 
n (%)

Less 
frequently 
(≤ 5 times/
day) n (%)

More 
frequently 
(> 5 times/
day) n (%)

Value 
of p*

Water only

High school 

degree

56 (20.4) 70 (25.6) 148 (54.0) 0.254

Bachelor degree 203 (27.2) 197 (26.3) 348 (46.5)

Master’s degree 64 (28.3) 58 (7.7) 104 (14.0)

Pharm.D, Ph.D. 

degrees and 

postdoctoral 

fellowship

14 (32.6) 11 (25.5) 18 (41.9)

Soap and water

High school 

degree

4 (1.5) 73 (26.6) 197 (71.9) 0.056

Bachelor degree 1 (0.1) 169 (22.6) 578 (77.3)

Master’s degree 1 (0.4) 43 (19.0) 182 (80.6)

Pharm.D, Ph.D. 

degrees and 

postdoctoral 

fellowship

0 (0.0) 10 (23.3) 33 (76.7)

ABHR

High School 

degree

54 (19.7) 168 (61.3) 52 (19.0) 0.132

Bachelor degree 132 (17.7) 494 (66.0) 122 (16.3)

Master’s degree 44 (19.5) 133 (58.8) 49 (21.7)

Pharm.D, Ph.D. 

degrees and 

postdoctoral 

fellowship

3 (7.0) 29 (67.4) 11 (25.6)

study findings and limitations, community-based interventions and 
research-based assessments are highly recommended to ensure the full 
compliance to hand hygiene guidance among public, academic, and 
occupational communities in Lebanon.

5 Conclusion

In Lebanon, university communities (faculty, students, and staff) 
showed an average levels awareness highlighting the necessity of 
training programs to promote the appropriate technical skills of 
hand hygiene. Associated variables such as gender, age, educational 
level, and university status contributed positively to awareness level 
among the university communities. Awareness campaigns and 
health education programs are recommended to raise the awareness 
and skills of hand hygiene among the academic communities 
of Lebanon.

Data availability statement

The original contributions presented in the study are included in 
the article/supplementary material, further inquiries can be directed 
to the corresponding authors.

TABLE 6 Frequency, percent frequency, and value of ps of hand hygiene 
practice methods based on province.

Hand 
hygiene 
practices 
by 
province

Never 
n (%)

Less 
frequently 
(≤ 5 times/
day) n (%)

More 
frequently 
(> 5 times/
day) n (%)

Value 
of p*

Water only

Beirut 68 (23.3) 86 (29.4) 138 (47.3) 0.053

Mount 

Lebanon

80 (33.1) 70 (28.9) 92 (38.0)

Beqaa 37 (24.5) 38 (25.2) 76 (50.3)

North 

Lebanon

43 (25.9) 36 (21.7) 87 (52.4)

South 

Lebanon

60 (26.2) 52 (22.9) 116 (50.9)

Baalbek – 

Hermel

12 (30.0) 8 (20.0) 20 (50.0)

Akkar 21 (29.6) 15 (21.1) 35 (49.3)

Nabatieh 16 (15.8) 31 (30.7) 54 (53.5)

Soap and water

Beirut 1 (0.3) 70 (24.0) 221 (75.7) 0.839

Mount 

Lebanon

0 (0.0) 56 (23.1) 186 (76.9)

Beqaa 1 (0.7) 33 (21.8) 117 (77.5)

North 

Lebanon

0 (0.0) 40 (24.1) 126 (75.9)

South 

Lebanon

2 (0.9) 47 (20.6) 179 (78.5)

Baalbek – 

Hermel

0 (0.0) 9 (22.5) 31 (77.5)

Akkar 1 (1.4) 12 (16.9) 58 (81.7)

Nabatieh 1 (1.0) 28 (27.7) 72 (71.3)

ABHR

Beirut 45 (15.4) 180 (61.6) 67 (23.0) 0.004

Mount 

Lebanon

26 (10.7) 162 (67.0) 54 (22.3)

Beqaa 30 (19.9) 99 (65.6) 31 (20.5)

North 

Lebanon

36 (21.7) 99 (59.6) 31 (18.7)

South 

Lebanon

49 (21.5) 145 (63.6) 34 (14.9)

Baalbek – 

Hermel

12 (30.0) 24 (60.0) 4 (10.0)

Akkar 10 (14.1) 51 (71.8) 10 (14.1)

Nabatieh 25 (24.7) 64 (63.4) 12 (11.9)

*Values in bold indicate a significant value of p < 0.05.
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TABLE 8 Frequency, percent frequency, and p-values of hand hygiene practice methods based on status.

Hand hygiene 
practices by status

Never n (%) Less frequently  
(≤ 5 times/day) n (%)

More frequently  
(> 5 times/day) n (%)

p-value*

Water only

Student 295 (25.6) 301 (26.2) 554 (48.2) 0.008

Staff 21 (48.8) 10 (23.3) 12 (27.9)

Faculty 21 (21.4) 25 (25.5) 52 (53.1)

Soap and water

Student 6 (0.5) 268 (23.3) 876 (76.2) 0.559

Staff 0 (0.0) 6 (14.0) 37 (86.0)

Faculty 0 (0.0) 21 (21.4) 77 (78.6)

ABHR

Student 216 (18.8) 735 (63.9) 199 (17.3) 0.125

Staff 5 (11.6) 28 (65.1) 10 (23.3)

Faculty 12 (12.2) 61 (62.3) 25 (25.5)

*Values in bold indicate a significant value of p < 0.05.

FIGURE 3

Percent frequency of hand hygiene practice methods using the nine actions.
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Linguistic indicators for 
predicting the veracity of online 
health rumors
Jingyi Zhao 1 and Cun Fu 2*
1 College of International Studies, Southwest University, Chongqing, China, 2 School of Foreign 
Languages and Cultures, Chongqing University, Chongqing, China

This study aims to examine the role of language in discerning the authenticity 
of online health rumors. To achieve this goal, it specifically focuses on analyzing 
five categories of linguistic indicators: (1) emotional language characterized by 
sentiment words, sensory words, and continuous punctuations, (2) exaggerated 
language defined by the presence of extreme numbers and extreme adverbs, 
(3) personalized language denoted by first-person pronouns, (4) unprofessional 
language represented by typographical errors, and (5) linkage language marked 
by inclusion of hyperlinks. To conduct the investigation, a dataset consisting of 
1,500 information items was utilized. The dataset exhibited a distribution pattern 
wherein 20% of the information was verified to be  true, while the remaining 
80% was categorized as rumors. These items were sourced from two prominent 
rumor-clarification websites in China. A binomial logistic regression was used 
for data analysis to determine whether the language used in an online health 
rumor could predict its authenticity. The results of the analysis showed that the 
presence of sentiment words, continuous punctuation marks, extreme numbers 
and adverbs in an online health rumor could predict its authenticity. Personalized 
language, typographical errors, and hyperlinks were also found to be  useful 
indicators for identifying health rumors using linguistic indicators. These results 
provide valuable insights for identifying health rumors using language-based 
features and could help individuals and organizations better understand the 
credibility of online health information.

KEYWORDS

linguistic indicator, health rumors, veracity, logistic regression, prediction

Introduction

Health rumors are unverified or unconfirmed information related to health issues that 
spread among individuals or groups within a given community (1–3). They have the potential 
to create serious public health consequences, evoking widespread fear and anxiety, leading to 
stigmatization and promoting vaccine hesitancy or refusals. Therefore, it is crucial to address 
health rumors in order to promote accurate information and minimize the negative impact of 
outbreaks on affected communities.

Many researchers have explored the approach of detecting rumors with linguistic features. 
Some utilized automated linguistic analysis tools to identify linguistic patterns that are 
associated with rumors, such as the use of emotive language, vague references, and unverified 
claims. For example, Liu et al. (4) manually selected 104 linguistic and statistical features that 
are deemed useful for machine learning classifiers in detecting unreliable health-related 
information on Chinese social media.
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By analyzing large amounts of text data from social media and 
other sources, some identified patterns that are indicative of rumors 
and distinguish them from factual information. For instance, Newman 
et  al. (5) proposed a different approach that focuses on specific 
linguistic dimensions such as dictionary words, pronouns, and 
prepositions. Zhou et al. (6) categorized linguistic characteristics in a 
similar way to Burgoon et al. (7), but with more specific categories 
related to quantity, complexity, uncertainty, non-immediacy, 
expressivity, specificity, and affect. Zhang et al. (8) investigated the 
predictors of the authenticity of Internet health rumors. They found 
that the use of emotive language, first-person pronouns, and the 
presence of external links were significant predictors of the 
authenticity of health rumors on the Internet.

The detection of rumors has garnered substantial scrutiny from 
numerous scholars and various organizations. Despite the existence 
of certain fact-checking platforms like FactCheck and PolitiFact, 
effectively addressing the issue of identifying rumors remains an 
ongoing challenge. Moreover, considering the deleterious 
ramifications associated with health rumors, there exists a compelling 
scholarly imperative to undertake further investigations elucidating 
the linguistic characteristics intrinsic to health rumor discourse. Thus, 
this study aims to cultivate linguistic indicators of health rumors in 
Chinese context in terms of emotional language, exaggerated 
language, personalized language, unprofessional language and 
linkage language.

Literature review

Studies of the linguistic features of rumors can date back to the 
studies of linguistic indicators of deceptive messages (9). In 1969, 
Ekman and Friesen published the first compelling theoretical statement 
on cues to deception, introducing the concept of two broad categories 
of cues: leakage cues and deception cues (10). Leakage cues can 
be  generally viewed as non-verbal cues, while deception cues can 
be roughly considered as verbal cues. McCornack et al. (11) proposed 
that deceptive messages violated maxims of quantity, quality, manner 
and relation under the framework of information manipulation theory. 
Grice’s maxim of quantity pertains to the extent or magnitude of 
information conveyed during the process of communication. A 
violation of this maxim implies a lack of cooperative behavior on the 
part of the speaker by providing an inadequate amount of information. 
Deceptive messages violating this maxim demonstrate lower vocabulary 
complexity, grammar complexity, specificity and expressiveness. The 
violation of the quality maxim in communication occurs when the 
information provided by the speaker is false, unsupported, or lacks 
evidence. Deceptive messages violating this maxim contain more 
uncertainty than true ones. The violation of the manner maxim in 
communication occurs when the speaker’s message is unclear, 
ambiguous, or unnecessarily complex. Deceptive messages violating this 
maxim demonstrate more informality and non-immediacy. The 
violation of the relation maxim in communication occurs when the 
speaker’s message is irrelevant or unrelated to the ongoing conversation 
or topic. Deceptive messages violating this maxim contain redundancy 
words than truthful ones. The extant deception researches explored 
various linguistic indicators with the dimensions of above four maxims. 
Table 1 summarizes the linguistic indicators of deceptive messages.

Deception studies reached some consensus concerning 
linguistic dimensions of deceptive languages. For instance, 
deceptive messages generally contained lower vocabulary 
complexity, simpler grammatical complexity, less specific and less 
expressive, more uncertainty, more informality and more 
redundancy but more sentiment words (7, 12–14). Nevertheless, 
findings on certain linguistic indicators are contradictory including 
the average number of words, average number of sentences, sensory 
words and first-person pronoun. For instance, some studies found 
that deceptive messages contained less sensory words such as 
bright, soft, and fragrant (15–17). Nevertheless, Hancock et al. (14) 
demonstrated that deceptive messages contained more 
sensory words.

Despite the extensive body of research investigating linguistic 
indicators of deception, relatively scanty studies have focused on 
this aspect within the context of health rumors. Table 2 illustrates 
the linguistic indicators investigated in extant health rumor studies.

Health rumor studies also obtain common findings on linguistic 
indicators including less word diversity, fewer number, more modal 
verbs, more typographical errors and more redundancy words. 
However, findings on average number of words, average number of 
sentences, sentiment words and first-person pronoun are inconsistent 
among these studies. For example, two studies illustrated that health 
rumors contain less first-person pronoun (8, 9), one study reached an 
opposite conclusion (18). In addition, findings on linguistic indicators 
such as sensory words, punctuation marks, typographical errors 
deserve further investigations. For instance, Although Zhang et al. (8) 
found that health rumors contained more typographical errors, Sitaula 
et al. (19)demonstrated that rumors obtain higher readability in terms 
of less typographical errors.

Thus, our study intends to investigate on some controversial 
linguistic indicators such as sensory words, first-person pronoun 
while further investigate linguistic indicators such as sentiment 
words, continuous punctuations, extreme numbers, extreme 
adverbs, typographical errors and hyperlinks. The above linguistic 
indicators are conceptualized into emotional language (sentiment 
words, sensory words, continuous punctuations), exaggerated 
language (extreme numbers, extreme adverbs), personalized 
language (first-person pronoun), unprofessional language 
(typographical errors) and linkage language (hyperlinks). Under the 
framework of information manipulation theory, emotional 
language, exaggerated language and linkage language violate the 
maxim of quantity while personalized language and unprofessional 
language violate the maxim of manner. Consequently, our study 
forms the following hypotheses:

H1: Information with emotional language (sentiment words, 
sensory words and continuous punctuations) are likely to 
be rumors.

H2: Information with exaggerated language (extreme number, 
extreme adverbs) are likely to be rumors.

H3: Information with personalized language (first-person 
pronoun) are likely to be rumors.
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TABLE 1 Linguistic indicators of deceptive messages.

Violation of 
maxims

Dimensions Linguistic indicators Findings Sources

Violation of quantity Vocabulary complexity Word diversity less
(6, 7, 12–14)

Average word length shorter

Grammatical complexity Average sentence length shorter (6, 7, 21, 22)

Average number of words fewer (7, 10, 13, 22)

more (6, 12, 14, 20)

Average number of sentences fewer (21, 22)

more (20)

Specificity Number (e.g., 2, 8%, second) fewer (10, 14, 15)

Modifiers (adjectives and adverbs) fewer (14, 15)

Exclusion words (e.g., but, except, unless) fewer (23)

Expressiveness Sensory words (e.g., bright, soft, fragrant) fewer (15–17)

more (14)

Sentiment words (e.g., exited, sad, angry) more (6, 7, 12–14, 20)

Punctuation marks more (20)

Violation of quality Uncertainty Modal verbs (e.g., may, could, might) more (6, 13)

qualifiers (e.g., maybe, perhaps, somewhat) more (13, 24)

Violation of manner Informality Typographical errors more (6, 20)

Non-immediacy First-person pronoun (e.g., I, me, myself) less (12, 14, 20, 23, 24)

more (17)

Group reference (e.g., we, you, they) more (12, 13)

Violation of relation irrelevant words Redundancy (repetition of words or sentences) more (6, 20)

TABLE 2 Linguistic indicators of health rumors.

Violation of maxims Dimensions Linguistic indicators Findings Sources

Violation of quantity Vocabulary complexity Word diversity less (8, 20, 25)

Grammatical complexity Average sentence length shorter (8, 25, 26)

Average number of words fewer (25)

more (4, 8)

Average number of sentences fewer (25)

more (4, 8)

Specificity Number (e.g., 2, 8%, second) fewer (4, 8, 20)

Place names fewer (8, 25)

Hyperlinks fewer (8, 25)

Picture fewer (8)

Time fewer (25)

Exclusion words (e.g., but, except, unless) fewer (6, 27)

Sentiment words (e.g., exited, sad, angry) more (25, 28)

fewer (29)

Punctuation marks more (4)

Violation of quality Uncertainty Modal verbs (e.g., may, could, might) more (8, 9, 30)

Qualifiers (e.g., maybe, perhaps, somewhat) more (8)

Violation of manner Informality Typographical errors more (8)

Non-immediacy First-person pronoun (e.g., I, me, myself) less (8, 9)

more (17)

Violation of relation Irrelevant words Redundancy (repetition of words or sentences) more (25)

266

https://doi.org/10.3389/fpubh.2023.1278503
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Zhao and Fu 10.3389/fpubh.2023.1278503

Frontiers in Public Health 04 frontiersin.org

H4: Information with unprofessional language (typographical 
errors) are likely to be rumors.

H5: Information with linkage language (hyperlinks) are likely to 
be rumors.

Theoretical framework

Deception involves the manipulation of language and careful 
construction of messages or stories that appear truthful to others 
(20). Information Manipulation Theory (IMT) presents a 
multidimensional approach to comprehending deceptive messages 
by integrating Grice’s theory of conversational implicature with 
prior research on deception as information control (31–33). IMT 
utilizes Grice’s Cooperation Principle (CP) and its associated 
maxims as a conceptual framework to depict diverse forms of 
deceptive communication.

Within the IMT, deception is conceptualized as a result of 
covert violations of one or more of Grice’s four maxims: quality, 
quantity, relevance, and manner. Covert violations of the quality 
maxim involve the deliberate falsification or distortion of 
information. Violations of the quantity maxim can manifest as 
omission where pertinent information is intentionally withheld. 
Deception by evasion occurs when there are covert violations of the 
relevance maxim, redirecting attention away from pertinent 
information. Lastly, deception by equivocation arises from covert 
violations of the manner maxim, employing ambiguous or vague 
language to mislead.

By utilizing Grice’s CP and maxims, IMT offers a comprehensive 
framework for understanding the underlying mechanisms of deceptive 
communication. This approach enhances our comprehension of how 
individuals strategically manipulate information to influence others, 
shedding light on the intricate nature of deceptive messages across 
diverse contexts. This framework provides a valuable lens through 
which to examine deceptive communication and its role in social 
interaction. By identifying the various forms of deception and their 
underlying mechanisms, IMT informs our understanding of how 
individuals effectively control information to mislead others while 
highlighting the cognitive and social complexities involved in 
deceptive communication.

IMT provides a useful framework for understanding some 
aspects of human communication, but it cannot fully account for 
the complexity and richness of human communication. It has been 
criticized for not taking into account contextual and cultural 
factors (34–36). The tactics used by deceivers to manipulate 
information can vary depending on the cultural and contextual 
factors at play. For example, in some cultures, lack of first-person 
pronoun may be more effective in manipulating information, while 
in others, presence of first-person pronoun may be more effective. 
Additionally, the specific issues or topics being addressed can also 
impact the tactics used. It is important to consider these factors 
when analyzing the effectiveness of different strategies for 
manipulating information.

Methods

Data collection

We collected health rumors listed on two prominent platforms in 
China: Chinese Internet Rumor Clarification Platform1 run by Xinhua 
news and the Cyberspace Administration of China and Real-time 
Refutation of COVID-19 Rumors operated by Tencent News.2 The 
Report on the Development of China’s Internet Media (2022) indicates 
that these two websites dispelled most health rumors spreading in 
China, and they receive 200 million visits per year. Like Snopes.com, 
these two websites allow online users to submit rumors for other 
people to check out and verify. A team of professionals, researchers 
and reporters works closely together to set the record straight on each 
one of the rumors that has been collected on the websites by 
categorizing it as “true,” “false,” or “undetermined.” The websites have 
become the most authoritative platforms for debunking health rumors 
in the wake of the COVID-19 pandemic. There are few things that 
these websites do better than presenting rumor reports in their 
original form along with a veracity rating, facts, and detailed analysis 
of everything about that rumor.

A total of 1,903 health rumors were collected from the platforms 
in October 2022. The statements in all of the rumors were original. 
The veracity ratings provided by the platforms are assumed to 
be accurate. A total of 403 rumors were classified as “undetermined” 
and we thus excluded them from our final analysis of the data, leaving 
only 1,500 rumors to be analyzed.

Data coding

The linguistic indicators associated with health rumors are 
presented in Table 3, whereas the coding schemes are described in 
Table 4. Two coders conducted the coding process in two distinct 
phases. During the initial phase, both coders independently analyzed 
a set of 300 randomly-selected rumors. Subsequently, they convened 
in-person to address and reconcile any divergences or conflicts that 
emerged during the coding process. The two coders demonstrated 
almost perfect inter-rater reliability for all measures as indicated by 
Cohen’s kappa (k; sentiment words: k = 0.94, p < 0.001; sensory words: 
k = 0.96, p < 0.001; continuous punctuations: k = 1.00, p < 0.001; extreme 
numbers: k = 0.99, p < 0.001; extreme adverbs: k = 0.98, p < 0.001; first-
person pronoun: k = 1.00, p < 0.001; typographical errors: k = 0.98, 
p < 0.001; hyperlinks: k = 1.00, p < 0.001). In the second phase, they 
coded the remaining rumors that were assigned to them randomly.

Data analysis

The research method used in this article is logistic regression. It is 
a statistical method used to analyze data and identify relationships 
between variables. In this study, logistic regression is employed to 

1 http://www.piyao.org.cn/

2 https://vp.fact.qq.com/

267

https://doi.org/10.3389/fpubh.2023.1278503
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
http://www.piyao.org.cn/
https://vp.fact.qq.com/


Zhao and Fu 10.3389/fpubh.2023.1278503

Frontiers in Public Health 05 frontiersin.org

identify which features of health rumors are associated with their 
authenticity. Specifically, it examined how different linguistic 
indicators such as sentiment words, sensory words, continuous 
punctuations, extreme numbers, extreme adverbs, first-person 
pronoun, typographical errors as well as hyperlinks, are related to the 
probability that an item of information is rumor.

Results

A sample of 1,500 items was examined, with 20% categorized as 
true information and 80% as rumors. Descriptive statistics are 
presented in Table  5. To explore the relationship between the 
dependent variables and the veracity of rumors, preliminary analyses 
were conducted.

Separate Pearson’s chi-square tests revealed significant associations 
between the veracity of rumors and various factors. Specifically, 
we found significant associations between the veracity of rumors and 
the presence of sentiment words (X2 = 241.67, p < 0.001), sensory 
words (X2 = 12.24, p < 0.001), continuous punctuations (X2 = 14.15, 
p < 0.001), extreme numbers (X2 = 23.66, p < 0.001), extreme adverbs 
(X2 = 9.83, p < 0.05), first-person pronoun (X2 = 519.91, p < 0.001), 
typographical errors (X2 = 24.90, p < 0.001) and hyperlinks (X2 = 25.79, 
p < 0.001).

Nevertheless, the preliminary analyses conducted earlier were 
limited in their ability to examine all independent variables 
simultaneously. Therefore, to overcome this limitation and gain a 
comprehensive understanding of the relationship between the veracity 
of rumors and the eight independent variables, we employed logistic 
regression analysis.

Assumptions of logistic regression were meticulously assessed in 
line with established criteria. First, the response variable (veracity) 
was binary, adhering to the nature of logistic regression. Second, 
we ensured that observations were independent, thereby avoiding 
issues of dependency among the data points. Third, the absence of 
multicollinearity among the explanatory variables was confirmed 
through the examination of Variance Inflation Factor (VIF) values. 
The VIF values for the variables of interest yielded low values 
indicating no substantial multicollinearity (sentiment words: 1.03; 
sensory words: 1.01; continuous punctuations: 1.01; extreme 
numbers: 1.03; extreme adverbs:1.03; first-person pronoun:1.04; 
typographical errors: 1.02; hyperlinks: 1.01).

Moreover, we confirmed the absence of extreme outliers in our 
dataset, ensuring the robustness of our analysis. Furthermore, the 
determination of an adequate sample size was based on the number of 
independent variables. Given that eight independent variables were 
employed, we referred to existing guidelines (37) which recommend a 
minimum sample size of 500 to yield reliable and valid estimates. Thus, 
the chosen sample size was sufficient to draw meaningful conclusions 
from the logistic regression analysis performed.

Table 6 shows the findings of the logistic regression with all eight 
independent variables as predictors for the veracity of health rumors 
in China. The statistical significance of each predictor was corrected 
using the false discovery rate (FDR) with the Benjamini–Hochberg 
method. We  found that the presence of sentiment words and 
continuous punctuations were both significantly related to the 
veracity. However, the presence of sensory words was not significantly 
related to the veracity. Thus, the finding partly support H1. The 
presence of extreme numbers and extreme adverbs were significantly 
related to the veracity of rumors, supporting H2. Moreover, the 
presence of first-person pronoun was significantly associated with the 
veracity, contradicting H3. In addition, typographical errors were 
significantly related to the veracity, supporting H4. Finally, hyperlinks 
were also significantly related to the veracity, supporting H5.

TABLE 3 Examples of linguistic indicators in health rumors.

Categories Indicators Examples

Emotional language Sentiment words (SentW) 高兴(happy), 悲伤(sad),恐怖(terrible)

Sensory words (SensW) 温暖的(warm), 甜的(sweet), 冰冷的(cold), 硬硬的 (stiff)

Continuous punctuations (ContP) !!!!,???,!!??

Exaggerated language Extreme number (ExtrN) 0.01, 999, 1.1, 99, 99.99, 100%, 一万 (ten thousand), 十亿 (billion)

extreme Adverbs (ExtrA) 极其(extremely), 绝对(absolutely), 难以置信地(unbelievably), 完全 (totally), 唯一 (only), 最 (most)

Personalized language First-person pronoun (FirsR) 我(I), 我们(we), 我的(my),

我们的(our)

Unprofessional language Typographical errors (TypoE) 喝酒可以预防新冠，酒精能杀四新冠病毒。(Drinking alcohol can prevent COVID-19, alcohol 

can kill the viruses.) It should be 杀死 (kill) not 杀四 (kill four).

Linkage language Hyperlinks (Hyper) 钟南山院士空降北京。本该养老的年龄，却不得不出山。https://www.cqcb.com/

headline/2020-06-18/2557180_pc.html (Academician Zhong Nanshan arrived at Beijing. He should 

retire and enjoy his life, but he dedicated to fight again COVID-19.)

TABLE 4 Coding schemes for linguistic indicators of health rumors.

Variable Coding scheme

Veracity True information = 1, Rumors = 0

sentiment words With = 1, without = 0

sensory words With = 1, without = 0

continuous punctuations With = 1, without = 0

extreme numbers With = 1, without = 0

extreme adverbs With = 1, without = 0

first-person pronoun With = 1, without = 0

typographical errors With = 1, without = 0

hyperlinks With = 1, without = 0
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Discussion

Health rumors can have detrimental effects on individuals’ well-
being and the overall public health. These rumors often circulate 
misinformation and false claims related to various health topics, 
which can lead to misinformation being widely spread and believed. 
Addressing health rumors requires effective communication strategies 
that involve providing accurate information, debunking 
misinformation, and promoting critical thinking skills. Identifying 
linguistic indicators to distinguish rumors and true information 
gradually becomes a promising approach (38, 39). Thus, our study 
aims to reveal linguistic indicators in terms of emotional, exaggerated, 
personalized, unprofessional and linkage language.

Emotional language

Regarding the emotional language of rumors, our study found 
that the presence of sentiment words and continuous punctuation 
were significantly related to the veracity of rumors. However, the 
presence of sensory words was not a significant indicator. This finding 
partially supports hypothesis 1. Sensory words are processed more 

deeply and integrated more fully into memory than abstract words. 
Messages containing sensory details, such as smells or tastes, are rated 
as more believable and more likely to be shared. Previous studies have 
shown that liars tend to use fewer sensory words than truth-tellers (40, 
41). Our study further suggests that the presence of sensory words is 
not a significant factor in distinguishing between health rumors and 
true health information. The interpretability and impact of sensory 
words can vary among individuals, making it challenging to establish 
a consistent relationship between the presence of sensory words and 
the veracity of health rumors. Additionally, our study revealed that 
rumors tend to employ more sentiment words than true information. 
This finding is consistent with previous studies that have found a 
positive and significant relationship between the use of emotional 
words and the dissemination of rumors (30, 42, 43). In terms of 
punctuation marks, a prior study found that unreliable articles contain 
more exclamation marks and less question marks in text (4). Our 
study further illuminated that the presence of continuous punctuations 
was a significant indicator to discern rumors and true information. 
Continuous punctuations, such as exclamation marks or question 
marks, can evoke emotional responses in receivers. These punctuations 
are often associated with emphasis or heightened emotional 
expression. When individuals encounter continuous punctuations in 
health rumors, it may trigger a stronger emotional response, such as 
surprise, excitement, or alarm. Emotional arousal can influence 
individuals’ perception and evaluation of information, potentially 
leading to an increased likelihood of believing and sharing rumors.

Exaggerated language

With respect to exaggerated language of rumors, our study 
found that the presence of extreme numbers and adverbs were both 
significant indicators of rumors, which supports hypothesis 2. 
Zhang et al. (8) found that an item of information was more likely 
to be true if it contained elements such as numbers. However, this 
is not the case with extreme numbers. Other studies revealed that 
rumors containing extreme numbers spread faster and reached 
more users than those without them (44–46). Our study 
ascertained that extreme numbers was a significant indicator to 
distinguish health rumors and true health information. In terms of 

TABLE 5 Descriptive statistics of variables.

Full dataset (n  =  1,500) True information (n  =  300) Rumors (n  =  1,200)

Variables % (Value  =  1) % (Value  =  0) % (Value  =  1) % (Value  =  0) % (Value  =  1) % (Value  =  0)

Emotional 

language

SentW 66.90 (1004) 33.10 (496) 29.00 (87) 71.00 (213) 76.40 (917) 23.60 (283)

SensW 32.10 (481) 67.90 (1019) 40.70 (122) 59.30 (178) 29.90 (359) 70.10 (841)

ContP 19.50 (293) 80.50 (1207) 11.70 (35) 88.30 (265) 21.50 (258) 78.50 (942)

Exaggerated 

language

ExtrN 42.90 (644) 57.10 (856) 30.30 (91) 69.70 (209) 46.10 (553) 53.9 (647)

ExtrA 43.90 (658) 56.10 (842) 35.70 (107) 64.30 (193) 45.90 (551) 54.10 (649)

Personalized 

language

FirsR 16.00 (240) 84.00 (1260) 59.30 (178) 40.70 (122) 5.20 (62) 94.80

(1138)

Unprofessional 

language

TypoE 43.30 (649) 56.70 (851) 31.00 (93) 69.00 (207) 46.50 (558) 53.50 (642)

Linkage language Hyper 27.90 (419) 72.10 (1081) 84.00 (48) 16.00 (252) 30.90 (371) 69.10 (829)

TABLE 6 Logistic regression findings.

Predictors Odds 
ratios

95% CI p FDR 
corrected p

SentW 0.15 0.10–0.21 <0.001 <0.001

SensW 1.35 0.95–1.92 0.15 0.15

ContP 0.55 0.33–0.89 <0.05 <0.05

ExtrN 0.66 0.45–0.94 <0.05 <0.05

ExtrA 0.68 0.48–0.97 <0.05 <0.05

FirsR 20.27
13.89–

30.01
<0.001 <0.001

TypoE 0.67 0.47–0.95 <0.05 <0.05

Hyper 0.58 0.38–0.87 <0.05 <0.05

N = 1,500, R2 = 0.81.
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extreme adverbs, Rashkin et al. (47) found that the employment of 
action adverbs and manner adverbs can dramatize written text to 
attract readers’ attention. In addition, adverbs play a crucial role in 
shaping the overall persuasive effect of language. Our study 
revealed that extreme adverbs was a significant indicator to 
distinguish rumors and true information. The significance of 
extreme numbers and adverbs as indicators in discerning between 
rumors and true information may stem from two underlying 
factors. One possible explanation lies in the strategic behavior of 
rumor makers. Rumor creators may possess knowledge that 
messages containing extreme numbers and adverbs tend to 
be perceived as more credible and memorable. Therefore, they may 
deliberately include these linguistic elements in their rumors to 
make them more persuasive and increase their credibility. 
Moreover, rumor makers may employ extreme numbers and 
adverbs with the intention of creating an exaggeration effect. By 
utilizing these linguistic devices, they aim to capture and maintain 
the attention of readers, increasing the likelihood of successful 
persuasion and belief in the fabricated information spread 
through rumors.

Personalized language

With respect to personalized language, our study suggested that 
rumors employed less first-person pronoun than true information, 
which contradicted hypothesis 3. There were two contradictory 
remarks concerning the first-person pronoun in previous lying 
studies. Some studies suggest that using first-person pronouns, such 
as referring to oneself using pronouns like “I” or “we” can indicate a 
higher level of self-involvement in order to establish a connection or 
empathy with the reader. As a result, liars may avoid using first-
person pronouns to reduce this involvement (41, 48). While some 
studies indicated that deceivers tend to employ a higher frequency of 
first-person pronoun to enhance the credibility of their messages. 
This strategic use of first-person pronoun is believed to elicit a sense 
of immediacy and authenticity, which can be perceived by recipients 
as cues indicative of truthfulness (49). The findings of our study 
supported the notion that rumors exhibited a lower frequency of 
first-person pronoun compared to true information. This empirical 
evidence aligned with previous research, highlighting the tendency 
for deceptive information to employ fewer instances of first-person 
pronoun. This observation suggested that rumors may deliberately 
minimize the use of first-person pronoun as a strategic 
communication tactic. This behavior aims to distance the deceptive 
message from the individual, potentially reducing the perception of 
personal involvement and enhancing the perceived objectivity of the 
misinformation. In addition, Taylor et  al. (49) proposed that 
deceptive individuals from individualistic cultures tend to use less 
first-person pronoun and more third-person reference, while 
individuals from collectivist cultures tend to use more first-person 
pronoun and less third-person reference. Our study revealed that 
rumors exhibited a lower occurrence of first-person pronoun in 
Chinese context. This finding highlights the significance of 
considering cultural factors in analyzing linguistic patterns in 
deceptive communication. It emphasizes the need for additional 
research on other contextual and individual variables that may 
influence the use of first-person pronoun in different cultural settings.

Unprofessional language

With respect to unprofessional language, our study found that 
typographical error was a significant indicator to distinguish health 
rumors and true information, supporting hypothesis 4. Contrary to 
Sitaula et al. (19), our study had uncovered that rumors exhibited a 
greater prevalence of typographical errors. Nevertheless, it is 
noteworthy that these typographical errors do not impede the 
acceptance and dissemination of rumors. In the contemporary digital 
era, individuals are subjected to an incessant deluge of information, 
thereby encountering a condition of information overload. This 
phenomenon engenders a diminished level of attention and cognitive 
exertion during the assimilation of content. Consequently, 
typographical errors within rumors may be readily disregarded or 
accorded diminished significance in contrast to the overarching 
narrative of the rumor. This tendency is particularly pronounced 
when individuals are confronted with a copious volume of 
information, further accentuating the likelihood of typographical 
errors being overlooked.

Linkage language

Previous studies have found that hyperlinks emerged as a 
mechanism for substantiating and proliferating the dissemination of 
rumors (8, 50). Our study further confirmed that hyperlinks could 
be a linguistic indicator to distinguish rumors and true information. 
Hyperlinks possess the potential to instill a cognitive bias known as 
the credibility illusion wherein individuals develop a perceived sense 
of trustworthiness and authenticity. This phenomenon is particularly 
pronounced when hyperlinks redirect users to sources or websites 
that exude an aura of authority and reliability. Given the entrenched 
tendency for individuals to assign undue credibility to information 
presented through hyperlinks, a noteworthy consequence arises: the 
failure to engage in critical evaluation of the accuracy and veracity 
of the information in question. Consequently, rumors spread 
unchecked due to the unintentional complicity of individuals who 
unknowingly contribute to the dissemination and propagation of 
misleading information.

Conclusion

Online health rumors are prevalent and pose a great negative 
effect on health detection and disease prevention regulations and 
behaviors. Though much work is warranted to offer guidelines on 
evaluating online health information that could be easily employed by 
the general public, the identification of the authenticity of online 
health rumors has hardly received scholarly attention thus far. This 
study examined the linguistic indicators of the veracity online health 
rumors with real dataset in Chinese setting.

Major findings

First, our findings suggest that certain linguistic indicators help to 
predict health rumors, which extends the literature on rumors. A few 
rules of thumb to be followed when judging online rumor veracity 
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include assigning a priority to linguistic predictors such as sentiment 
words, continuous punctuations, extreme numbers, extreme adverbs, 
first-person pronoun, typographical errors and hyperlinks. Consistent 
with our findings, previous researches in field of deception revealed 
that significant differences existed between truthful messages and 
lying information in communication. However, our findings proposed 
that rumors had particular linguistic features.

This study represents a departure from previous research on 
rumors, which has primarily focused on enterprise- and government-
oriented rumors, by examining the linguistic characteristics of health 
rumors. The findings suggest that rumormongers exhibit certain 
linguistic behaviors and tend to produce messages that lack detail and 
complexity. Furthermore, the study highlights the potential of leveraging 
language indicators to enhance individuals’ ability to differentiate 
between rumors and true information, thereby reducing the pernicious 
impact of rumors. Specifically, explicit warnings that draw attention to 
the linguistic differences between rumors and true information may 
prove effective in mitigating the negative effects of rumors.

Finally, this study utilized real dataset from a website for 
investigation as opposed to traditional methods such as surveys and 
experiments. On the one hand, it serves to remind online receivers 
that online health information should be taken with a grain of salt 
for the prevalence of rumors. This is especially significant because 
online receivers usually lack of careful attention and critical 
thinking on the health information they come across. On the other 
hand, it functions to remind health authority agencies an alternative 
method to verify and debunk rumors. Previous researches usually 
proposed that fact-checking was not enough to debunk rumors, 
profound actions beyond providing factual information should 
be  taken. Analyzing and presenting the linguistic indicators in 
rumors could be a useful alternative to follow because it would 
finally improve the “self-defense” skills of online receivers against 
misleading health messages.

Implications

The findings of our study yield both practical and theoretical 
implications. In terms of practical implications, the utilization of 
linguistic indicators for the identification and evaluation of credibility 
in online health information can facilitate individuals and organizations 
in making well-informed decisions regarding the reliability and 
trustworthiness of such information. By leveraging linguistic cues such 
as the presence of sentiment words, continuous punctuation marks, 
extreme numbers, adverbs, personalized language, typographical errors, 
and hyperlinks, individuals and organizations can enhance their ability 
to discern the authenticity of online health content. Consequently, this 
empowers us to engage in more critical evaluation and decision-making 
processes, thereby promoting a heightened understanding and 
assessment of online health information.

The absence of contextual and cultural considerations in IMT has 
long been subject to criticism (34–36). The theoretical implications 
of our findings reinforce the importance of incorporating cultural 
and contextual factors within the framework of IMT. By 
demonstrating the effectiveness of linguistic indicators in identifying 
and assessing the credibility of online health information, our study 
highlights the need to account for the influence of cultural and 
contextual variables in understanding the manipulation of 

information. The findings indicate that individuals who deceive 
others in various contexts and cultures may utilize different strategies 
to manipulate information. For instance, Taylor et  al. (49) 
demonstrated that individuals from collectivist cultures exhibit a 
higher frequency of first-person pronoun usage and a lower 
frequency of third-person reference in deception studies. However, 
our findings contradict this trend, as we observed that health rumors 
in collectivist cultures, such as China, contained a lower frequency of 
first-person pronoun usage. This underscores the necessity of 
expanding information manipulation theory to encompass a more 
comprehensive understanding of how cultural and contextual factors 
shape the manipulation of information in various contexts.

Limitations

Despite its contribution, this study should be viewed in light of 
three limitations that could be addressed in future studies. First, the 
present study drew upon a sample of authentic rumor data obtained 
from two reputable Chinese counter-rumor websites, wherein 80% 
of the data pertained to rumors. While the employment of logistic 
regression analysis was deemed appropriate for the purposes of the 
study, it is recommended that future research endeavors extend data 
collection efforts to encompass a broader range of websites. Second, 
this study extracted and analyzed eight linguistic indicators, but it 
mainly focused on lexical-level linguistic properties. Future 
research could extend to cover semantic-level and pragmatic-level 
linguistic properties. Second, this study took a synchronic 
investigation of online health rumors and revealed a series of 
significant linguistic predictors. However, rumors could be dynamic 
in spreading process, which enables various rumormongers to edit 
and reedit the messages. Future studies could take a diachronic 
perspective to investigate the changes and development of linguistic 
properties of health rumors.
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Non-communicable diseases (NCDs) account for 71% of all annual deaths, 
totaling 41 million people worldwide. The development and progression of 
these diseases are highly related to the environment and lifestyle choices, 
among which physical inactivity and excess malnutrition stand out. 
Currently, in Chile, there is no evidence at the regional and local level on 
the impact of physical activity and healthy nutrition plans and interventions 
on health promotion, prevention, and timely treatment of NCDs. The 
following protocol delineates the URO/FOCOS (Universidad Regional de 
O’Higgins/FOrtaleciendo COmunidades Saludables- Regional University 
of O’Higgins/Strengthening Healthy Communities) study, which will assess 
pilot community intervention strategies using a participatory action research 
approach by identifying barriers and facilitators on the practice of physical 
activity and healthy eating habits. In this project, the community from the 
O’Higgins region will be  involved throughout the entire research process 
to develop strategies that promote regular physical activity and healthy 
eating practices. We propose three interrelated strategies: (1) Participatory 
Action Research, (2) Community interventions for promoting physical 
activity and healthy nutrition practices, and (3) health education. The URO/
FOCOS study offers a unique opportunity in the O’Higgins region to develop 
participatory strategies and interventions based on the community’s needs 
and motivations with regard to physical activity and healthy eating habits. 
We  believe these strategies will help to improve the community’s overall 
health through effective changes in their decision and preferences toward a 
more active lifestyle and healthier nutrition practices.

KEYWORDS

healthy lifestyle, community-based participatory research, primary prevention, 
non-communicable chronic disease, nutritional status, exercise
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1 Introduction

Non-communicable diseases (NCDs) account for 71% of all 
annual deaths, totaling 41 million people worldwide (1). In Chile, the 
situation is even more severe, with 86% of deaths related to NCDs. 
This is mainly due to cardiovascular diseases and cancer, which 
account for 27 and 26% of the all-cause mortality prevalence, 
respectively (2). NCDs can affect people at any stage of their life cycle 
(children, adults, and older adults), and although there is a substantial 
genetic component, the development, and progression of these 
diseases are highly related to the environment – unhealthy lifestyle 
habits – among which physical inactivity and excess malnutrition 
stand out.

Physical inactivity is a major risk factor for the development of 
NCDs (3), accounting for 11% of healthcare costs worldwide (4) and 
contributing to 6–10% of the national mortality rate (5). Hence, regular 
physical activity rises as an effective tool for preventing and reducing 
NCDs. Unfortunately, in Chile, only 19% of people over 18 years old 
meet the minimum physical activity recommendations suggested by 
the World Health Organization (WHO) (6). Furthermore, less than 
50% of children and adolescents meet this standard. From a local 
perspective, the O’Higgins Region (1 of 16 regions from Chile, equating 
to 4.7% of the country’s population) follows the same trend, being the 
second most inactive region in the country, and where gender 
differences and socioeconomic level influence people when it comes to 
practicing physical activity (6).

Malnutrition or unhealthy diets is another important 
environment-related risk factor for the development of NCDs. In 
Chile, according to the Healthy Eating Index, only 5% of the 
population consumes a healthy diet, and the rest require changes in 
their eating habits (7). Likewise, only 40% of the children between 6 
and 15 in the O’Higgins Region have a normal nutritional status; 27% 
are overweight, and 28% are obese (8). Importantly, lower-income 
families and older adults are more prone to nutritional deficiencies, 
which have significant adverse consequences for physical, cognitive, 
and general health. Consequently, a high percentage of the regional 
population presents cardiovascular risk, is overweight, and obese, 
being one of the regions most affected by NCDs, which translates into 
increased mental health leave, earlier mortality rates, and lower quality 
of life (9).

Although several advances are being made in Chile, both in the 
prevention and control of NCDs, the levels of physical inactivity and 
eating patterns have not changed substantially in the last two decades 
(6), most probably because these strategies do not include the local 
and provincial communities in the design, implementation, and 
evaluation of these interventions. Moreover, the COVID-19 pandemic 
has further exacerbated these problems (10, 11), leading to poorer 
overall health. In this context, it is necessary to develop strategies 
developed with the local community and key social actors that focus 
on improving dietary and physical activity patterns and, therefore, 
people’s health. In this sense, Participatory Action Research (PAR) has 
been reported as an excellent approach to develop healthy 
communities. PAR is defined as a “systematic investigation, with the 
collaboration of those affected by the issue being studied, for education 
and taking action or effecting social change,” engaging those who live 
in the community in every phase of the research process (12). 
Community members bring to the process of knowing and creating 
knowledge and acting on that knowledge to bring about change (12).

The URO/FOCOS (Universidad Regional de O’Higgins/
FOrtaleciendo COmunidades Saludables – Regional University of 
O’Higgins/Strengthening Healthy Communities) study aims to assess 
pilot community intervention strategies using a PAR approach by 
identifying barriers and facilitators on the practice of physical activity 
and healthy eating habits. These strategies will be designed to have 
territorial and cultural relevance, promote health, prevent NCDs, and 
ensure timely treatment within the communities of the O’Higgins 
Region in Chile.

2 Methods

2.1 Study design

URO/FOCOS project is based on a participatory action-research 
(PAR) study design, considering 3 phases (Figure 1). The Project will 
begin in 2023 and will last 2 years.

2.1.1 Phase 1: consolidation of multi-sectoral and 
multidisciplinary research teams

The consolidation of the multi-sectoral and multidisciplinary 
research teams will be given by the development of regional and local 
workspaces comprised of representatives from regional governmental 
and non-governmental organizations, key community representatives, 
and professionals from specific research areas, including health, 
education, labor, commerce, and sports, among others. Likewise, an 
open call to the community will be implemented, so those members 
interested in participating, can join the team. These teams will provide 
their perspectives and visions for decision-making and have a 
comprehensive understanding of the factors influencing physical 
activity and nutrition practices. Moreover, they will advise multi-
sectoral and multidisciplinary research teams and community 
members in designing, developing, and evaluating interventions. A 
socialization meeting with all the parties involved will be organized, 
where the project’s purpose will be explained and the exchange of 
ideas will be promoted. The work methodology will also be collectively 
agreed upon and followed throughout the project.

2.1.2 Phase 2: identification of community 
experiences related to barriers and facilitators to 
practice physical activity and healthy eating 
habits

This phase will be developed using quantitative and qualitative 
strategies by implementing PAR. Based on the results of this phase, 
the main problems (e.g., barriers) that limit adherence to healthy 
physical activity and eating practices will be identified. Facilitators that 
can be reinforced in the community will also be identified. With this 
information, evidence-based interventions will be designed, together 
with the communities, to promote healthy lifestyles in physical activity 
and nutrition by adapting them to their local context and resources. 
Based on the national evidence, we will propose to work a priori in 
three areas of interventions:

 1 Educational and continuous training strategies: aimed at 
specific groups (e.g., schoolteachers, primary healthcare 
professionals, etc.) with a “Train the Trainer” approach to 
broaden the beneficiary group.
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 2 Awareness and sensitization strategies: fairs, exhibitions, and 
other interventions that visualize the problem and the benefits 
of regular physical activity and healthy eating.

 3 Interventions on health prevention and promotion: generate 
evidence of the effectiveness of specific exercise routines/
activities/diets in relation to the promotion and prevention of 
health problems.

2.1.3 Phase 3: implementation of interventions
Communities will be  coordinated and supported during the 

implementation of the interventions in physical activity and nutrition 
by the multi-sectoral and multidisciplinary research teams. Local 
community knowledge, attitudes, and practices will be considered in 
the design of interventions to promote physical activity and healthy 
eating. Before and after the interventions, information will be collected 
to evaluate its effectiveness (details in “Description of evaluation tools 
and instruments”) and assessed through Kirkpatrik’s evaluation model, 
which considers four different levels: Reaction (Satisfaction), Learning 
(Acquired knowledge), Behavior, and Outcome (Impact) (13).

In phases 2 and 3, strategies to keep the community informed and 
achieve community involvement, awreness, and empowerment will 
be implemented. Thus, in this study, tools will be used that will allow 
the creation of links of reflection-dialogue-action-learning between 
the people of the communities involved and external agents consisting 
of members of the university, students, and members of governmental 
and non-governmental organizations interested in promoting actions 

for the development and socio-political empowerment of 
communities. In this way, the project will emphasize the community’s 
potential to identify and solve problems. Also, community members 
will actively promote physical activity and healthy eating habits. The 
study design is based on learning anchored in the community’s real 
life and agreements from the position of horizontality between 
cooperating agents. Thus, the project proposes the co-construction of 
knowledge, including the contribution from the experience and joint 
practice between the participants (14).

2.2 Description of sites

The O’Higgins Region, located in the Central zone of Chile, is the 
sixth most populated of the 16 regions and the fourth most densely 
populated, with 24% of the population living in rural areas. 
Agriculture, the food industry, and mining stand out among its main 
economic activities. The region is divided into three provinces: 
Cardenal Caro, Colchagua, and Cachapoal, with a rural population of 
49, 35, and 19%, respectively. The local communities that will 
be  included in the study are Navidad (Cardenal Caro), Placilla 
(Colchagua), and Rengo (Cachapoal).

Concerning the gender and age distribution, the region has a 
Masculinity Index of 1.0; 19% are under 15 years of age, and 14% are 
over 65 years, which reflects a process of aging of the population 
derived from the advanced demographic transition (15). The 
O’Higgins Region presents high rates of NCDs, a high prevalence of 

FIGURE 1

Phases of the project focusing on participatory action research. Created with BioRender.com.
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obesity, and a high rate of physical inactivity. In this regard, it has been 
observed that 74% of the adult population in Chile and 56% of 
children between the ages of 6 and 15 suffer from overweight or 
obesity (8, 9). Furthermore, recent statistics indicate that 93% of 
children between 11 and 17 years old do not meet the minimum 
physical activity recommendations, while 76% of adults fail (16).

2.3 Participants

A two-stage sampling design will be implemented in the study. 
First, the multi-sectoral and multidisciplinary research teams will 
choose the communities in a participatory way, considering one rural 
and one urban community for each province. The communities will 
be  selected through a purposive non-probability method (17) by 
assessing the feasibility and geographic access criteria. Subsequently, 
a specific study population will be chosen in each selected community. 
As a preliminary idea to be discussed during phases 1 and 2 of the 
project, it is proposed.

For the qualitative approach, 60–72 people over 18 years will 
be invited to participate in six focus groups (10–12 people per group, 
three provinces, and urban and rural communities). We will invite the 
general population to participate through health services and 
educational communities, aiming for gender balance. In-deep 
interviews will also be conducted with key actors identified in each 
selected community to complement the information explored.

On the other hand, in phases 2 and 3, methods and techniques 
such as community forums, visioning exercises, and other activities to 
promote the participation and empowerment of communities, involve 
representatives, and keep communities informed will be promoted.

This proposal is based on a participatory research approach, 
attempting to build a theoretical framework to contextualize a “new” 
scientific approach. It considers relevant the experience of the 
participants (subjects) as a starting point, an educational process 
oriented toward group activities that develop a horizontal pedagogical 
relationship with external agents (researchers, facilitators, etc.), the 
establishment of ties of learning and reflection, the organization of 
groups and action, and the active participation of people involved in 
project activities, such as programming, production of materials 
and evaluation.

These methodologies will seek to develop a collective process of 
discussion and reflection, collectivize individual knowledge, enrich it, 
truly enhance collective knowledge, and create a common educational 
reflection experience (18). In particular, Community Action Research 
(CAR) confronts the challenges of producing practical, helpful 
knowledge to people in everyday conduct, valuing knowing-in-action. 
The implementation of CAR strategies will be  discussed with the 
research team to foster relationships and collaboration among 
different actors, creating settings for collective reflection that enable 
people from various organizations to “see themselves in one another” 
and establishing cross-institutional links to sustain transformative 
changes (19).

For the quantitative component, sampling strategies that are 
representative and feasible to implement in each community 
(Navidad, Placilla, and Rengo), considering age groups (see Table 2) 
will be contemplated.

In the implementation phase of the interventions, to promote 
healthy lifestyles in physical activity and nutrition, efforts will be made 

to reach approximately 1,000 participants in the three areas of 
interventions considered a priori.

This study received ethics approval from the Comité de Ética 
Científica (Universidad de O’Higgins, Rancagua, Chile) #050-2022. 
All participants will sign a written Consent or Assent Form before 
participating in the study.

2.4 Outcomes and other measures

A qualitative and quantitative approach will be used to achieve the 
objectives of the study’s second phase.

2.4.1 Qualitative approach
This component will identify barriers and facilitators of physical 

activity and healthy eating habits through interviews with key 
stakeholders and focus group discussions with local communities. It 
will provide the vision and position of certain groups on the subject, 
as well as their lens and perceptions of the practice of physical activity 
and healthy eating habits. Moreover, dimensions of the health 
determinant model at the individual level, lifestyles, social and 
community networks, living and working conditions, and 
socioeconomic, cultural, and environmental conditions will 
be explored.

2.4.2 Measurements and procedures
There will be 4 analysis axes where the following dimensions will 

be studied:

 1 Connection with the project
 2 Individual
 3 Social
 4 Environmental

Within these dimensions, the following aspects will be examined: 
Knowledge, Attitudes, Practices, Barriers, Facilitators, and 
Recommendations (Table 1).

2.4.3 Quantitative approach
It will seek to quantify aspects related to knowledge, attitudes, and 

practices (KAP) concerning physical activity and healthy eating 
habits. In general, KAP studies explore misconceptions or 
misunderstandings that may represent obstacles to implementing 
activities and potential barriers to behavior. In this context, it will:

 • Identify specific populations of interest, considering differences 
between age, gender, and rurality.

 • Diagnose the current situation of the target population through 
standardized and validated instruments and tests.

 • Gather information and data on the community’s current 
programs, focusing on physical activity and nutrition.

2.4.4 Measurements and procedures
A specialized multidisciplinary team of trained researchers will 

conduct questionnaires and biological and functional tests. In each 
assessment (interview and measurement), general data, variables 
regarding health conditions, and biological parameters will 
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be evaluated. Below is a summary table with the measurements in the 
different populations and phases (Table 2). Subsequently, each of the 
measures is described.

 – Sociodemographic variables: sex, educational level (no studies, 
incomplete primary education or lower, complete basic 
education, unfinished high school, incomplete high school, 
complete high school, incomplete higher technical, complete 
higher technical, complete and incomplete university and 
postgraduate), age (years completed), main activity (working, 
studying, housewife, unemployed, retired or pensioner, other 
activity), tobacco and alcohol consumption.

 – Knowledge and attitudes toward healthy lifestyles (diet and 
physical exercise): These variables will be  explored with 
instruments agreed upon with the community so that they 
adapt to the local culture and context (20).

 – GHQ-12 Questionnaire: The questionnaire measures mental 
health. It consists of 12 propositions that must be answered by 
choosing one of the possible answers given to the participant 
on a Likert-type scale. It covers four fundamental psychiatric 
areas: depression, anxiety, social inadequacy, and 
hypochondria (21).

 – SDQ Questionnaire: The Questionnaire is used to measure 
mental health in children. It detects probable cases of mental 
and behavioral disorders in children aged 4–13 years. The SDQ 
consists of 25 items on emotional and behavioral problems 
experienced by children aged 4–16. It has five subscales: 
emotional symptoms, conduct problems, hyperactivity/
attention problems, peer problems, and social behavior (22).

 – Lifestyle habits

 • Eating habits: For this, the participant will be asked to report 
food consumption during a typical week, specifying approximate 
portions and types of food (9).

 • Physical activity habits: The person will be asked to report the 
activity habits during the last week (7 days), specifying the time 
and intensity of the physical activity (9). In addition, a subsample 
of the intervention population will be  provided with 
accelerometers for seven consecutive days, objectively measuring 

TABLE 2 Assessment tools used for each age group.

Age group Assessment tools

Children (6–17 y)

Legal guardians

 - Sociodemographic variables

 - Mental Health (SDQ questionnaire)

 - Healthy life habits

Children

 - Body composition

 - Healthy life habits

 - Cardiovascular markers

 - Functional tests

Adults (18–64 y)

 - Sociodemographic variables

 - Mental Health (GHQ-12 questionnaire)

 - Healthy life habits

 - Body composition

 - Cardiovascular markers

 - Functional tests

Older adults (≥65 y)

 - Sociodemographic variables

 - Mental Health (GHQ-12 questionnaire)

 - Healthy life habits

 - Body composition

 - Cardiovascular markers

 - Functional tests

GHQ-12, General Health Questionnaire 12; SDQ, Strength and Difficulties Questionnaire.

TABLE 1 Semi-structured interview and focus group guide.

Dimensions Aspects Categories

Connection with the project

Individual

Social

Environmental

Knowledge

Physical activity and nutrition

Benefits

Programs and recommendations

Sources of information

Attitudes Physical activity and nutrition

Practices

Physical activity

Nutrition

Food selection, purchase, and preparation

Participation in programs

Barriers
Physical activity

Nutrition

Facilitators

Physical activity and nutrition

Media

Programs and national policies

Recommendations
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the daily physical activity performed. The results of the 
questionnaire and the accelerometers will be compared (23).

 • Sleep quality habits: Participants will report compliance with 
hours of sleep (9).

 – Body composition: Weight, height, waist and hip circumference, 
and fat percentage will be  measured using a digital scale 
and stadiometer.

 – Cardiovascular markers: A blood, saliva, or hair sample will 
be taken at the beginning of the interventions and 6 months 
later. Among the biological markers in the blood to 
be measured, the following stand out:

 • Biochemical profile: Glucose, insulin, cholesterol, triglycerides 
Got-Ast transaminase, Gpt-Alt transaminase, urea, total proteins, 
and albumin.

 • Vitamin profile: Vitamins A, E, B, C, and D.
 • Glycosylated hemoglobin (HbA1c) According to the Clinical 

Guide for the Management of Type 2 Diabetes, an HbA1c 
level ≤ 7% is defined as adequate, and an HbA1c level ≥ 7% 
as inadequate.

 • Epigenetic profile, levels of circulating microRNAs in plasma, 
and gene methylation in immune cells.

 – Blood pressure: systolic blood pressure (SBP) and diastolic 
blood pressure (DBP) will be  measured using a 
digital sphygmomanometer.

 – Functional tests: a series of general function tests specific to the 
populations to be intervened will be performed. The following 
are the most important:

 • 6-min walking test (children, adults, and older adult): a fast 
walking test that measures the distance to be walked in 6 min 
(24–26).

 • Hand grip strength: the participant must squeeze a static element 
with your hand, and it will measure the force you exerts on it 
(27, 28).

 • Leg power test: the participant must perform a downward 
movement (squat) and immediately perform an upward 
movement that produces a jump. In addition, you must descend 
to a half squat position, hold this position for approximately 3 s, 
and then jump (29).

 • Arm flexion: the participant must flex and extend the elbows 
starting from a prone position with the only support of the toes 
and hands (Children and adults).

 • Horizontal jump: with feet together, the participant should jump 
forward as far as possible (30, 31).

 • Short Physical Performance Battery (SPPB): three specific 
physical performance activities: balance, walking speed in 4 m, 
and strength through the test of getting up and sitting down from 
the chair (32).

Specific strategies according to the characteristics of the 
communities and the particular groups to intervene will be designed. 
For these interventions, the research group will identify study 
variables to be assessed before and after the intervention. The selection 
of variables will be defined according to the specific objective of each 
intervention. A priori, each variable in the same person will 
be measured at least twice (before and after).

2.5 Data analysis

For the qualitative approach, the interviews and focus group 
discussions will be audio recorded and transcribed, eliminating any 
identification of the person interviewed. Constant Comparative 
Analysis, proposed by Glaser and Strauss, will be developed for data 
analysis (33). First, we  will encode the units of meaning (words, 
sentences, and paragraphs). Subsequently, the codes will be integrated 
into categories based on their common properties; overlapping 
categories are integrated (sub-categories are generated), establishing 
categorization and developing theoretical concepts from the data. For 
this analysis, we will use Atlas. Ti software.

The quantitative information will be  recorded in an online 
questionnaire and then exported to the statistical program SPSS for 
further analysis. The absolute and relative frequency will be recorded 
for the categorical variables, and for the quantitative variables, the 
central tendency and dispersion measures will be  reported. The 
Chi-square or T-test will be used to analyze differences between two 
groups, depending on the behavior of the variables. Subsequently, 
multivariate regression models will be computed to identify lifestyle 
predictive factors. These predictive factors will be  adjusted for 
potential confounding variables (e.g., age, sex, educational level).

2.6 Ethical considerations

Before beginning each interview, the participants — and in the 
case of minors, their parents, or caregivers – will undergo an informed 
consent process approved by the Ethical Committee of Human 
Subjects Research of the Universidad de O’Higgins #050-2022. The 
participants will not receive any payment or reward for participating 
in the study, and any incurred costs (transportation, beverage) will 
be  covered by the project or reimbursed to ensure that their 
participation did not represent a financial burden.

3 Discussion

In the URO/FOCOS project, the community from the 
O’Higgins region will be involved throughout the entire research 
process to develop strategies that promote regular physical activity 
and healthy eating. To address this, we  propose three 
interrelated approaches:

Participatory Action Research (PAR): This will include the active 
work of various regional actors and members of multi-sectoral and 
multidisciplinary research teams, with whom a participatory 
investigative process will be developed to diagnose and evaluate the 
current situation (physical/physiological attributes of the population), 
as well as barriers and facilitators regarding the practice of physical 
activity and healthy nutrition in local communities.

Community interventions for promoting physical activity and 
healthy nutrition practices: This strategy seeks to work with the local 
communities in designing, implementing, and evaluating the 
interventions on physical activity and nutrition.

Education: The evaluation of training needs in the local 
communities is projected in this strategy based on the information 
provided from the PAR process to provide updated evidence-based 
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training on physical activity and nutrition for health, healthy lifestyle 
habits, and implementation of physical activity programs for the 
population, among others.

Some limitations could arise during the implementation of the 
study. For instance, the access to the research setting, which includes 
the full participation of the research team, avoiding the influence of 
potential conflicts of interest, and understanding and implementing 
real collaborative work. Also, the limitations inherent during the 
implementation of the quantitative and qualitative study components 
(e.g., internal and external validity) and the adequate interpretation of 
the results. Due to the characteristics of the study, it is possible that 
not all the results can be  generalized; however, the method can 
be  extrapolated to other contexts. On the other hand, aligning 
timeframes in a dynamic context must be  considered, which will 
imply working on flexible planning but considering the administrative 
deadlines for the execution of the project.

The URO/FOCOS project offers a unique and innovative 
opportunity in the O’Higgins region to develop participatory strategies 
that promote regular physical activity and healthy eating based on the 
community’s needs and motivations. We hope these strategies improve 
the community’s overall health and, in the long term, create healthy 
physical activity and nutrition habits, establishing a precedent for 
effective lifestyle interventions in Chile.
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Introduction:Measuring and understanding attitudes toward migrants is crucial

in Health Sciences professionals. Nursing students, as future professionals in

the healthcare system, must be comprehensively trained and prepared from

the undergraduate level to e�ectively face the challenges of caring for health

and disease processes in an increasingly globalized world. Our study aims to

determine the level of attitudinal change in nursing students for immigrants,

based on a training intervention with sessions of coexistence with immigrants

in Spain.

Methods: Quasi-experimental controlled and non-randomized study, carried

out in 2019 in Nursing School La Fe, Valencia (Spain), with 201 participants

(74 intervention group, 127 control group). Instrument: Attitudes toward

Immigration Instrument (IAHI) questionnaire. Educational techniques of the

training intervention: Speak outs and Human Libraries. Descriptive statistical

analysis and comparison of results between groups was performed.

Results: The participants in the intervention group showed significant changes in

attitude modification, both in the total score of the questionnaire and in 4 of the

5 dimensions (pre-post intervention medition). When comparing the di�erences

between the intervention group and the control group, we observed significant

di�erences in 3 of the 5 dimensions: equality principles and policies, positive

favorability, and negative favorability.

Conclussion: Sessions involving coexistence, discussion, and reflection with

immigrants, as educational intervention methods for nursing students (Speak

outs and Human Libraries), are useful and e�ective tools to promote

positive attitudinal changes toward immigrants within the healthcar context in

nursing students.

KEYWORDS

students, nursing, emigration and immigration, attitude, non-randomized controlled

trials as topic, universities
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Introduction

The globalization phenomenon has led to a change in the
human mobility patterns worldwide, with consistent movements
of people motivated by the need and/or desire to improve their
personal or family situation (1). According to INE data (Statistic
National Institute of Spain), the number of foreigners in Spain
increased by 183,073 people during the first half of 2019, to a
total of 5,023,279 as of July 1, 2019. This increase responded, to
a large extent, to a positive migratory balance of 205,678 people
(2). This population growth, together with previous and massive
immigrationmovements in the 2000-2010 decade, has led to a rapid
and abrupt increase in Spain’s population that affected society at all
levels. The healthcare system and its professionals have also been
affected, and have not been properly prepared either quantitatively
or qualitatively, as the number of healthcare personnel has not
increased proportionally and they have not received the necessary
cross-cultural training (3).

As future professionals in the healthcare system, nursing
students must be competently trained and prepared from the
undergraduate level to face the challenges of caring for health and
disease processes in an increasingly globalized world. Knowledge
of the values, cultures, customs, and experiences of migrants
is crucial for this purpose. A study carried out in 4 countries
highlights that the students themselves consider their level of
transcultural competence to be variable, and they agree that
transcultural nursing content should be integrated in nursing study
plans (4). So are crucial, the attitudes shown by the students
as future professionals toward those who, coming from other
places, need professional care (5). An attitude is the disposition
of a person toward another person, a thing, or an idea involving
three distinct components: cognitive, affective, and behavioral
aspects. The cognitive component consists of the person’s beliefs or
knowledge about the “object;” the feelings about the “object” refer
to the affective component and, finally, the behavioral component
reflects a person’s predisposition to act toward the “object” in a
particular way (6). In our context, it means the way we think, feel
and act, specifically concerning immigration (7). We will know or
estimate people’s attitudes by analyzing the way they speak/express
themselves, their behaviors, and their ways of relating to others (8).

Measuring and knowing the attitudes toward migrants is
important socially, but it is equally, if not more, important to
measure them in Health Sciences professionals. In this sense, the
attitudes of nursing students are important because they are a
reflection of the Spanish society’s attitudes toward immigration (9).
Spain is well-known for its large tolerance toward immigration;
however, there is a common misconception that migrants abuse
the healthcare system and that this diminishes the quality of
healthcare, as resources are limited. In intercultural training
(a key aspect of nursing care), active training processes have
shown that when trainees deeply reflect on their attitudes, they
show a more receptive and global behavior toward immigrants
in health care (10). Educating in values and attitudes is also
a responsibility of teachers and universities since they are
training future professionals. In Spain, the Nursing degree is
established in the white book of the National Agency for Quality
Assessment and Accreditation (ANECA) (11), which recommends

addressing multiculturalism, demographic changes, and emerging
health problems (among others), to achieve specific professional
competencies. However, only a few Spanish universities incorporate
basic subjects on transculturally, culture, or gender, being in general
contents approached from basic anthropology/sociology subjects.
In some universities, it is an optional subject, and in others, it is
included in more global subjects that have some cultural diversity
content (7).

However, this phenomenon is not something that happens
exclusively in Spain. In a globalized world marked by high
and increasing mobility for diverse and complex reasons, it
is not surprising to find healthcare professionals with negative
attitudes and behaviors toward immigrants; and for that reason,
a worldwide background of studies exploring nursing students’
attitudes toward immigration has been found. In general, the
results obtained conclude that students’ attitudes and acceptability
toward caring for immigrants are positive, with little questioning
of the personal/professional relationship with immigrants in need
(or not in need) of professional care (12). The conclusions
of a study (13) state that one of the issues that may explain
the problem is that health professionals conceive immigrants as
“others,” not feeling safe or competent to provide care; although
it’s considered that the attitudes of professionals are a fortunate
factor in the problem. This study also proposes that the assessment
and improvement of competence in culturally, and the promotion
of training in multilanguage is interesting to improve attitudes
toward immigration.

There are different tools to measure this way of thinking and
acting about immigration, some of which have been used with
nursing students. We highlight, due to its affinity with the focus
of this study, the Attitudes Toward Immigration in Nursing Scale
(EAIE) (14), developed and validated in Spain and specifically
for nursing. Previous studies developed with this instrument have
confirmed that there is a percentage of students with racist attitudes
that can reach up to 23% of future professionals (10), no significant
changes were found in nursing students following educational
interventions aimed at modifying negative attitudes (15).

Knowing the realities of our students’ attitudes towardmigrants
is important because it can help to design better intervention
strategies to modulate these attitudes, avoiding behaviors of
professional rejection in the health care/illness of immigrants.
In this sense, education is a powerful tool to help achieve a
better professional disposition for migrants with health needs.
As evidenced by several studies (16, 17), this can be justified
because when problems are important to some people and shared
in a peer group, thereby raising awareness of the importance
and seriousness of the problem, and encouraging community
participation, inequalities and inequities in health are reduced (18).
Therefore, the student’s experience of contact with migrants can
be relevant, as demonstrated by the most important theory for
reducing prejudice at the interpersonal level, through intergroup
contact (19). According to this theory, the best way to reduce
prejudice is to have relationships between different groups.

Based on the above, our study aims to determine the level of
attitudinal change in nursing students for immigrants, based on a
training intervention with sessions of coexistence with immigrants
in Spain.
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Methods

Design

Quasi-experimental controlled and non-randomized study. A
comparison was made between quantitative results obtained from
a measurement in the intervention group after some training
activities, and a similar group of students who did not receive such
training intervention.

Population and sample

The population was the nursing students of the La Fe Nursing
School, Valencia (University of Valencia, Spain; total population
N = 300). The study was conducted from February to June 2019.
The sample was obtained by convenience procedure from the
study population, selecting for the intervention group students of
1st and 4th year of the La Fe Nursing School. The intervention
was performed in the subjects of Public Health and Community
Intervention, being the inclusion criterion the willingness to
participate in the study and sign the informed consent. The
questionnaires were administered to a similar group of students
from the same Nursing School, the control group, comprised 2nd
and 3rd-year students at La Fe Nursing School in Valencia, in
whom the intervention was not carried out because they did not
have the subjects in which the training was given. The students in
grades 1 and 4 who did not participate in the training intervention
but did answer the previous questionnaire were considered the
control group.

Study variables

Independent variables: sociodemographic variables such as age,
sex, country of origin, perceived social class, current academic year,
participation in community associations, participation in social
and community organizations (NGOs, Red Cross, Caritas, others.),
and/or performance of volunteer social activities. Outcome
variable: Results obtained in the Attitudes toward Immigration
Instrument (IAHI) questionnaire (20), as well as the dimensions
of the questionnaire and its items.

Data collection method

Utilizing a digital questionnaire using Google Forms before and
after the intervention; the instrument used was the IAHI validated
for Spain (20). It is a self-administered questionnaire of 32 items,
in which the subjects have to express their degree of agreement on
a Likert-type scale from 1 to 5 (“I do not agree at all” to “I strongly
agree”); the indexes of prejudice in the Scale of attitudes toward
immigration range from 32 to 160 (the higher the score, the greater
the prejudice).

The reliability (Cronbach’s) is 0.90, ranging from 0.88 to
0.65 for the five factors obtained (“Principles and policies of
equality:” 11 items; “Positive social distance:” five items; “Negative

social distance:” six items; “Positive favorability:” five items; and
“Negative favorability:” five items).

1. Principles and policies of equality: principles of
equal opportunities and policies implementing
egalitarian principles.

2. Positive social distance: refers to situations of close intimacy
with immigrants.

3. Negative social distance: situations that would not be shared
with immigrants.

4. Positive favorability: this refers to an evaluative dimension
in which reference is made to the trust or quality of human
relations that can be expected from dealing with immigrants.

5. Negative favorability: refers to an evaluative dimension
in which reference is made to negative aspects of the
immigrant’s personality.

Procedure and description of the
educational techniques of the training
intervention

1. Intervention design and temporal planning of
its development.

2. Prior selection of the real actors for the educational
techniques implementation: the project was articulated thanks
to the collaboration with the non-governmental development
organization farmamundi (https://farmaceuticosmundi.org),
whom together with the teachers assumed the practical
sessions implementation.

3. Pre-intervention measurement of the IAHI (20).
4. Carrying out the “speak-out” (21) session: speak out involves

the creation of a common space where immigrants are the
protagonists of their experiences. The “normal” positions
of power, usually assumed by the health professional, are
turned upside down. In this experience, the experts are the
immigrants, who expose and comment their experiences in
life and with the health system to professionals from different
sectors (in our case, nursing students).
Immigrants from different cultural contexts and countries
were previously selected. Participatory evaluation techniques
were used, such as graphs, tables, drawings, and timelines,
to focus on the different experiences lived in their origin
countries and Spain after the migration process. On the
other hand, specific topics for each gender were also
worked on to address, in a space of trust, the gender
roles that may be affecting health. The students had the
opportunity to talk, ask questions, clarify doubts, and reflect
on attitudes toward health during the development of
both intervention techniques.
There were three groups of participants, 25, 25, and 24
(n = 74) students each (large group technique) who
interacted with all the migrants (five migrants in each
group) through brief conversations (∼10min per migrant).
Subsequently, a discussion session was held in each group,
with questions, especially focused on life processes and the
approach to attitudinal and emotional aspects of the migrant,

Frontiers in PublicHealth 03 frontiersin.org284

https://doi.org/10.3389/fpubh.2024.1308973
https://farmaceuticosmundi.org
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Gea-Caballero et al. 10.3389/fpubh.2024.1308973

past experiences about health, and the role of the future
health professional.

5. Carrying out the “human libraries technique” (22) session:
This technique is based on the transmission of personal
life stories as a tool for social transformation and personal
empowerment. The transformative process begins with the
stories people told about their daily lives, creating the basis for
critical dialogue and mutually trusting relationships.
Once the presentation of each migrant’s life was finished,
a discussion began encouraging the expression of students
opinions, feelings and beliefs regarding the life experience of
the main character. Conversation was encouraged about the
different life situations exposed, related to the immigrant’s
experiences with the health system and its professionals,
especially nurses and doctors.
Small groups of 6–10 participants (10 groups) were created,
and each group listened for 15min to the life of a migrant
person. Finally, after listening to each life experience, the
students were given the floor to express their feelings and
emotions with the immigrant’s life experience, and to interact
with the immigrant person (23). Each migrant then changed
groups so that all participants could listen to all the life
stories. Finally, a large group debriefing session was held,
with general reflections on the experience and the role of
nurses in the process of migrants’ health experiences, with
freedom to participate and express ideas, experiences, feelings,
or learning.

6. Post-intervention measurement of IAHI (20).

Data analysis

Typical descriptive statistics of central tendency and dispersion
(adapted to the nature of each variable) were performed internal
consistency and reliability analysis were performed. A bivariate
and multivariate analysis of the multiple relationships between
the study variables was carried out, using appropriate statistics
according to the nature of the variables. SPSS v26 data analysis
software was used for this purpose.

Ethical considerations

The study complies with European and Spanish data protection
regulations (Organic Law 3/2018). Participants were informed
and informed consent was given for signature. The project was
approved (Code: 20199391) by the ethics and teaching research
committee of the La Fe Nursing School (Valencia, Spain). The
authors declared no ethical conflicts or funding of any kind.
The participants did not receive any type of compensation for
participating in the study.

Results

The final total sample was 201 participants (response rate
66.7%), of whom 87.06% were women and 92.9% were born
in Spain. Most of them lived in urban areas and more than

20% participated in volunteer actions, most of them declaring
themselves to be of middle social class. A total of 74 students were
assigned to the intervention group (1st and 4th grade students
who signed the consent to participate in the training intervention
activities), and a total of 127 to the control group. The intervention
group showed a lower response rate than the control group
(Table 1).

As for the differences between the intervention group and
the control group before the intervention, we can see in Table 2
that, in general, there were no differences between the groups
(significant differences were only observed in dimension 2, positive
social distance).

In Table 3, we can observe the results of the formative
intervention in the intervention group, measured at the pre-
and post-intervention level. The participants showed significant
changes in attitude modification, both in the total score of the
questionnaire and in 4 of the 5 dimensions (in dimension 3, the
negative social distance toward migrants, the score decreased, but
did not reach statistical significance).

Finally, Table 4 shows the results attributable to the
intervention, comparing the differences found between the
intervention group and the control group. Although there were no
significant differences in the total score, we did observe significant
differences in 3 of the 5 dimensions: equality principles and
policies, positive favorability, and negative favorability.

Discussion

Our study aimed to determine the level of attitude change in
nursing students to immigrants, following a formative intervention
based on coexistence sessions with immigrants, using both large
and small group work techniques. The fact that the students
in the intervention and control groups did not show significant
differences before the intervention in the total score of the
questionnaire and 4 of the 5 dimensions, suggests that the sample
had sufficient homogeneity to be confident in the results of the
study (Table 2). Probably, the fact that the students were familiar
with the contents of the subjects may be the explanatory factor
for the fact that they had a more favorable disposition in the
positive social distance and scored slightly higher. The intervention
study evidences an important change of perspective toward the
immigrant community after the educational intervention, so we
can affirm that the results are positive. As for the intra-group
differences in the pre-post intervention measurement, the results
are also successful, which evidences the effectiveness of this type
of activity, with changes in the total score and four of the five
dimensions. Only in dimension 3, the negative social distance
toward migrants, there was no statistical significance, but there was
a decrease in the score. This suggests that targeted training should
specifically address this is aspect to improve the score.

If we mention the differences attributable to the intervention
between groups, we observe that in three of the five areas, there
are significant changes (principles and policies of equality, positive
favorability, and negative favorability). However, this difference
does not occur when the total test score is analyzed. This coincides
with other studies that show that personal contact, information
about the “other group” or increased empathy, among other
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TABLE 1 Sociodemographic data (disaggregated by sex).

N Mean SD (standard
deviation)

Min Max Men Women

Age 201 21.49254 5.502835 18 54

N % % accumulated

Sex 201

Men 25 12.44% 12.44%

Women 176 87.56% 100%

Country 201 %

Spain 187 92.9 25 (12.44%) 162 (87.56%)

Bulgaria 1 0.50 0 1

Chile 1 0.50 0 1

Colombia 1 0.50 0 1

Cuba 1 0.50 0 1

Ecuador 3 1.49 0 3

Netherlands 1 0.50 0 1

Italy 1 0.50 0 1

Romania 5 2.49 0 5

Living environment

Rural area 74 36.82 10 (4.98%) 64 (31.84%)

Urban area 127 63.18 15 (7.46%) 112 (55.72%)

Perceived social class % acum

Low 2 1.00 1.00 0 (0%) 2 (1%)

Medium-low 31 15.42 16.42 7 (3.48%) 24 (11.94%)

Medium 137 68.16 83.58 11 (5.47%) 126 (62.69%)

Medium-high 31 15.42 100 7 (3.48%) 24 (11.94%)

Current course of study

1 64 31.84 31.84 8 (3.98%) 56 (27.86%)

2 46 22.89 54.73 7 (3.48%) 39 (19.4%)

3 35 17.41 72.14 6 (2.99%) 29 (14.43)

4 56 27.86 100.00 4 (1.99%) 52 (25.87%)

Otra titulación

No 189 94.03 94.03 22 (10.95%) 166 (82.59%)

Yes 12 5.97 100.00 3 (1.49%) 9 (4.48%)

Performs social
volunteering

No 159 79.10 79.10 19 (9.45%) 140 (69.65%)

Yes 42 20.90 100.00 6 (2.99%) 36 (17.91%)
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TABLE 2 Preintervention di�erences between the two groups.

Individuals who did not complete treatment Individuals who completed treatment p-value

Mean SD (standard
deviation)

Mean SD (standard
deviation)

Equality principles
and policies

40.93 6.22 41.17 5.97 0.845

Positive social
distance

19.72 3.08 18.68 3.12 0.004

Negative social
distance

10.91 2.62 11.19 2.39 0.283

Positive favorability 19.47 3.47 18.92 3.24 0.172

Negative
favorability

9.34 3.2 9.69 3.04 0.341

Total 100.37 8.36 99.65 8.12 0.479

Values in bold are those showing statistical significance.

TABLE 3 Before and after results in the intervention group.

Pre-intervention Post Intervention p-value

Intervention group Intervention group

Mean SD (standard
deviation)

Mean SD (standard
deviation)

Equality principles
and policies

41.17 5.97 42.47 5.95 0.002

Positive social
distance

18.68 3.12 19.87 2.25 0.001

Negative social
distance

11.19 2.39 11.13 2.65 0.965

Positive favorability 18.92 3.24 20.36 3.29 <0.001

Negative
favorability

9.69 3.04 7.83 3.13 <0.001

Total 99.65 8.12 101.65 8.29 0.005

Values in bold are those showing statistical significance.

aspects, improve attitudes toward immigrants (24), although we
may have to reflect on the fact that the intervention does not affect
all dimensions equally. This is probably due to the complexity
of the study phenomenon and the need for a multidimensional
approach that exceeds the formative and experiential intervention
carried out, of a transversal nature, requiring longer interventions
over time.

This type of study is important for several reasons. Firstly,
professional cultural competence is a competence linked to both
personal contact and training. All this is strongly conditioned by
various barriers that compromise care free of social prejudices,
such as the socio-political reality of the country, cultural differences
in the health-disease process, the language barrier, and even the
health system itself (25). In this sense, some studies have shown
that 4th year nursing students may be more prejudiced than those
of other academic year, especially those of European origin and
Christian religion; this fact should probably be taken with caution,
but perhaps it could lead to social rejection toward other ethnic
groups or religions (26, 27). However, this reality is not exclusive
to Europe, since other studies in other continents (for example,
in Chile) have concluded that migratory movements have also

provoked the need to train nursing students in cultural competence
(27). Secondly, research with experimental designs contributes to
generating more robust evidence that allows the introduction of
these educational methods in nursing students, but also in students
from other health sciences disciplines and, why not, in professionals
not trained in cultural competence.

In the areas where changes were observed, we first discuss
those related to equality principles and policies, for which statistical
significance was obtained. We interpret this as an indication that
the group’s perception of equal rights is on par with that of the
host population. The items addressing this issue ask the student
whether immigrants should live in neighborhoods reserved for
them, whether they should have the same rights, and whether
discrimination is not a serious problem in Spain. The most
significant change occurs about equal rights, where in the post-
test there is an increase in the number of responses that defend
equality. This result is in line with studies carried out in other
countries, which conclude that with better cultural competence,
more egalitarian care and less inequality is achieved (28). This
change is essential as it is well-established that, although the results
of the research may be disparate, in general, the right to health
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TABLE 4 Di�erences between the intervention and control groups post-intervention: di�erences attributable to the intervention.

Individuals who did not complete treatment Individuals who completed
treatment (post-treatment scores)

p-value

Mean SD (standard
deviation)

Mean SD (standard
deviation)

Equality principles
and policies

40.93 6.22 42.47 5.95 0.041

Positive social
distance

19.72 3.08 19.87 2.25 0.691

Negative social
distance

10.91 2.62 11.13 2.65 0.284

Positive favorability 19.47 3.47 20.36 3.29 0.024

Negative
favorability

9.34 3.2 7.83 3.13 0.001

Total 100.37 8.36 101.65 8.29 0.146

Values in bold are those showing statistical significance.

care is very much conditioned by the implicit prejudices of the
health care providers; thus observing that in effect, these prejudices
affect the results of health as a public, free and universal service
which is the Spanish health care system (29). Hence the important
that after the intervention, the perception of discrimination toward
immigrants has decreased. This is positive given that it affects
even situations such as hospital childbirth processes, which are
usually positive as they are not usually pathological processes,
and some studies show that it is also necessary to eliminate or
reduce prejudices by improving the cultural competence of the
professionals (30).

Regarding the approach to the area of positive social distance,
the attitudes explored focused on the importance of having
immigrant colleagues or bosses, or that a group of immigrants
were neighbors. The post-intervention results also show a
greater acceptance of working with immigrants, whether they are
colleagues at the same hierarchical level, or in the face of a vertical
hierarchical difference. Likewise, acceptance of having immigrant
neighbors also increases in the same direction. This point is
noteworthy because there are abundant studies that confirm that
the main fears of immigrant health professionals are not only
idiomatic or social but also of discrimination within the workplace.
This is a fact that not only affects immigrant nurses in the Spanish
healthcare system but is also one of the great fears of Spanish
nurses intending to migrate to other European countries (31, 32).
Therefore, it is not only important to reduce the positive social
distance from the Community but especially given the increasingly
common possibility of having immigrant coworkers in healthcare
services in a globalized world. In this sense, a study carried
out in London states in its conclusions that “they are exposed
to unprecedented levels of discrimination and harassment from
their colleagues,” which is especially notable since this happens in
countries that even have a need for health professionals who are
usually host country for these professionals (33).

In the area of positive favorability, which evaluates the belief
of whether immigrants are hard-working, honest, and educated,
whether we would marry or have sexual relations with them, a
decrease in negative responses was observed, which shows that after
the group techniques applied, the perception toward the immigrant

varies, understanding this experience from a global and complex
point of view. Particularly important are the items focused on
honesty, education, and willingness to work since these are health
and healthcare environments, in which it is common to share work
with immigrants. Some studies agree that this type of cooperative
learning situation is especially productive in increasing the ease
of assuming the emotional perspective of others, which leads to a
change in attitudes (24, 34). This confirms the effectiveness of the
intervention in this dimension.

In the area of negative favorability (whether immigrants are
intolerant, whether they hold negative attitudes toward women, or
whether they are habitually irresponsible) significant changes were
also observed, and it can be affirmed that in all the questions there is
a decrease in these perceptions after the intervention. This change
in perspective is muchmore accentuated in the item referring to the
attitude toward the female gender, which is especially important if
we consider that the number of migratory movements of women
has increased greatly in recent years (35), and that this is also a very
important risk factor for gender violence (36). Moreover, this fact
is also highly noteworthy given that nurses are key agents in the
prevention and early detection of situations of risk of abuse in Spain
(37). It is, therefore, crucial that there are no negative professional
attitudes toward women, so as not to underestimate cases of risk.
This area and in relation to care for women is especially relevant,
since there are studies that affirm that migrant women perceive
this discrimination, which is why they give up seeking medical
attention, sometimes putting their health at serious risk (38).

In the area of negative social distance, no significant
changes were observed after the post-test. This area does not
refer to professional relationships, but more specifically to
personal and social relationships, such as having friendships with
immigrants, whether immigrants are a threat, or whether the
state should take on language education programs for immigrants.
Perhaps the generality of the dimension could be the cause
of the non-existence of differences, as it may provoke socially
desirable responses.

However, it is likely that interventions such as the one
carried out in our study will not be sufficient. Some studies
conducted in other countries have addressed this issue, with

Frontiers in PublicHealth 07 frontiersin.org288

https://doi.org/10.3389/fpubh.2024.1308973
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Gea-Caballero et al. 10.3389/fpubh.2024.1308973

the aim of finding effective interventions that can also help to
improve students’ attitudes toward migrants. Thus, although
the attitudes analyzed were, as in our study, acceptable and
positive, the implementation of exchange and mobility programs
for students (12) has been proposed as measures that have
also shown positive results. Other studies recommend that
nursing programs integrate educative sessions on transcultural
nursing into the curricula of nursing education, assessing
the multicultural competence of health professionals and
also motivating students in language learning (13, 39). Other
suggested interventions including the use of role play as a
teaching-learning activity (as creating inclusive environments
helps students better understand the vulnerabilities of at-risk
groups) (40).

This study is applicable to nursing teaching, to try to achieve
an education free of prejudices and stereotypes that results in
more equitable health care that is respectful of Human Rights, in
this case of vulnerable migrants, and reduce inequality in health
care (28). In addition, achieving adequate cultural competence in
care, based on the acquisition of knowledge, skills and attitudes,
will allow obtaining better results for patients of all types (41,
42).

Limitations

The study has some limitations. The sampling method, of
convenience in selecting the members of the control group
according to whether they took a specific subject, is the first
limitation that we must consider, although the population was
sufficiently homogeneous and freedom was given for participation
in the study. In addition, the size of the final sample of the
groups makes us consider that larger studies are necessary to obtain
more robust and reliable results. Finally, the fact of observing
significant differences in one of the five dimensions in the pre-
intervention questionnaire measurement may have had some
influence on the result, although, as we have previously discussed,
it may simply be a consequence of knowing the curriculum of
the subject. Additionally, we think that another limitation is that
the manuscript does not discuss the results according to gender,
being necessary to incorporate the gender perspective in this
study phenomenon.

Conclusions

The educational techniques used (speak out and human
libraries) have been shown to be useful and effective tools to
promote a positive attitudinal change toward immigrants in the
context of health care and professional care in nursing students.
Having nursing students share life experiences, temporary spaces,
and collective work with immigrants improves their attitudes
toward them in aspects such as principles and policies of equality,
positive favorability, and negative favorability.

Improving the attitudes of nursing students toward immigrants
is important because they are future professionals who must
be prepared and develop competencies for interculturality and
diversity in a globalized world.
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Resistance exercise snacks 
improve muscle mass in female 
university employees: a 
prospective, controlled, 
intervention pilot-study
Tom Brandt               *, Christian Thomas Lothar Schwandner  and 
Annette Schmidt               

Institute of Sports Science, University of the Bundeswehr Munich, Neubiberg, Germany

Background: Although resistance training (RT) is essential to preserve 
musculoskeletal fitness and maintain a healthy, independent life into old age, 
few women perform RT. We investigated whether resistance exercise snacking 
(RES) could be an efficient training approach for the workplace health promotion 
(WHP) to minimize barriers for participation and facilitate RT in women in order 
to improve musculoskeletal fitness.

Methods: This pilot-study followed a prospective, controlled intervention 
design. Female employees with sedentary occupations doing RT on less than 
2  days/week before study participation were included. Participants self-selected 
for either intervention (IG) or control group (CG). While the IG [N  =  15, mean age 
42.1 (SD  =  11.1) years] did 10  min of RES on working days for 12  weeks, the CG 
[N  =  15, mean age 49.9 (SD  =  9.7) years] was instructed to maintain their habitual 
physical activity. Primary endpoint was change in muscle mass. Secondary 
endpoint was change in maximum isometric strength. Balance, cardiovascular 
fitness, perceived health, and general life satisfaction was assessed for exploratory 
purpose. Measurements were taken before and after the intervention.

Results: 12 participants of IG and 14 of CG completed the study. Muscle mass 
improved significantly more in the IG [+0.42 (SD  =  0.54) kg] compared to the CG 
[−0.16 (SD  =  0.51) kg] (p  =  0.01, ƞ2

p  =  0.24). Strength did not change significantly 
between groups. Nevertheless, there was a trend for greater improvements in 
the IG compared to the CG for trunk extension, trunk flexion, and upper body 
push but not upper body pull. Regarding exploratory endpoints, no significant 
between-group changes were found. Despite their poor fitness, both groups 
perceived their health as good and had high life satisfaction before and after the 
intervention.

Conclusion: RES could be an effective approach for the WHP to promote RT 
in inactive women with sedentary occupations and improve their muscle mass.

KEYWORDS

workplace health, muscle mass, strength, functional capacity, balance, resistance 
training, aging
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1 Introduction

Aging is accompanied by a gradual decline in measures of 
musculoskeletal fitness (e.g., spinal motor neurons, bone density, 
strength, power, muscle fiber number, and muscle fiber size) (1, 2). 
Lexell et al. (3) have shown that age-associated loss of muscle mass 
could already begin at the age of 25 and accelerates thereafter resulting 
in a 10% loss of muscle area at the age of 50. According to Doherty, 
this is particularly relevant since age-related loss of muscle mass is the 
most contributing factor to the decline of muscular strength (4). This 
could impair the ability to be physically active and perform everyday 
tasks. In the long-term, a downward spiral of physical inactivity and 
progressive loss of functional capacity may emerge which could have 
detrimental effects on other physiologically important systems  
(e.g., cardiovascular system) and overall health status (5, 6). The most 
effective non-pharmacological method to increase muscle mass, 
strength, and power across the lifespan is resistance training (RT) (7). 
Accordingly, the World Health Organization (WHO) and the 
American College of Sports Medicine (ACSM) recommend to 
perform RT including all major muscle groups at least twice a week 
(8, 9). This recommendation is followed by only 10–30% of adults, 
with women engaging in even less RT than men (10–12). However, 
RT could be especially beneficial for women as they have less skeletal 
muscle mass, experience an earlier strength loss, and a greater decline 
in muscle quality compared to men (4, 13). Common barriers for RT 
participation include lack of time, limited access to equipment and 
facilities as well as low competence or skill (7, 14, 15).

A novel approach that may limit these barriers and facilitate RT 
participation in women are “resistance exercise snacks” (RES). RES are 
brief (e.g., ≤ 15 min) RT bouts executed frequently throughout the 
week or day (e.g., 5–7 RES per week) at low intensities  
(e.g., bodyweight) with minimal to no equipment (e.g., resistance 
bands or portable weights) (7). In this regard, RES could provide a 
convenient, health-promoting strategy especially for women with low 
physical fitness that do not perform any other form of training. RES 
could help these women to integrate RT into everyday life in order to 
fulfill physical activity recommendations, for example in between 
periods of prolonged sitting. This notion was supported by previous 
studies in individuals with type 2 diabetes. These studies indicated that 
RES could be an effective method to decrease resting blood pressure, 
plasma noradrenaline, acute postprandial glucose, insulin, C-peptide, 
and triglyceride responses when performed to interrupt prolonged 
sitting (16, 17). This is of particular interest in the area of workplace 
health promotion (WHP), considering the high prevalence of 
predominantly sedentary occupations among women in modern 
societies (18). Consequently, incorporating RES into the WHP could 
simultaneously reduce the detrimental health effects of prolonged 
sitting during working hours and increase RT participation while 
leveraging the efficient structures to reach large groups and social 
network of the workplace (19–21).

However, research examining explicitly the efficacy of RES to 
improve muscle mass, strength, power, or functional capacity is still 
sparse and partly contradictory. In a pilot study, Perkin et  al. 
investigated whether a 4-week RES intervention improves measures 
of muscle function in healthy older adults (N = 20). The intervention 
group (IG) executed 5 min of RES twice per day, whereas participants 
of the control group (CG) had to maintain their habitual physical 
activity. Although the IG showed greater improvements than the CG 

in leg pressing muscle force (IG: +5%, CG: − 2%) and power  
(IG: + 6%, CG: −2%), there was no significant difference in change 
between groups. Additionally, a positive change was observed for lean 
leg mass (+1%) and thigh muscle cross-sectional area (+2%) in the IG, 
with no significant changes between groups neither. Significant 
changes between groups occurred only in a 60-s sit-to-stand test in 
favor of the IG (22). Contrarily, Fyfe et al. compared different RES 
protocols [4 weeks intervention; groups: once (N = 9), twice (N = 10), 
and thrice (N = 9) RES per day, and habitual-activity control (N = 10)] 
in older adults but found no significant difference in change between 
groups in a 30-s sit-to-stand test. Nevertheless, participants rated the 
RES intervention as enjoyable (75% reported a score ≥ 4 on a five-
point Likert scale) and 82% responded that they would continue a 
similar training regimen after study completion (23). However, as the 
aforementioned studies were conducted in older adults, the 
intervention periods were short, the sample sizes small, and the 
analyses did not differentiate between women and men, it remains 
difficult to determine the longer-term effectiveness of RES in women 
in a workplace setting (22–24). Furthermore, none of the studies was 
done in a workplace setting.

Therefore, the aim of the current study was to examine the effects 
of a 12-week workplace health RES intervention on muscle mass and 
muscular strength in women with a predominantly sedentary 
occupation that did insufficient RT (< 2 RT sessions per week) prior 
study participation. For exploratory purpose, balance, cardiovascular 
fitness, perceived health, and general life satisfaction was assessed.

2 Materials and methods

2.1 Trial oversight

This pilot-study followed a prospective intervention design with 
control (CG) and intervention group (IG). Data were collected from 
March 2023 to August 2023. Participants self-selected for either IG or 
CG. The testing at baseline (t0) and after 12 weeks (t1) was done in the 
same manner for both groups. The CG was instructed to maintain 
their current activity level. The IG participated in a RES program for 
10 min each working day. Integration of the study into the WHP of the 
University of the Bundeswehr Munich (UniBw M) enabled 
participants to take part during their working hours.

The Institutional Ethics Committee of the UniBw M approved the 
study protocol, ensuring that it conformed to the ethical guidelines of 
the 1975 Declaration of Helsinki. Informed consent was obtained 
from all subjects involved in the study (06/06/2023; EK UniBw 
M 23-43).

2.2 Participants

Female office workers of the central administration staff at the 
UniBw M (age = 18–65 years) participated in the study. Inclusion 
criteria were a mainly sitting or standing job and performing fewer 
than 2 RT per week. Women were excluded due to pregnancy or 
health issues that would preclude participation in regular exercise or 
the applied tests (e.g., severe injuries to the musculoskeletal system, 
osteoporosis, intervertebral disc damage, joint replacements, 
hypertension, and fresh scars). These criteria were checked via 
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questionnaire at t0 and t1. Table  1 displays demographics and 
anthropometrics of initially assessed participants.

The study was enrolled with 30 participants (IG: N = 15; CG: 
N = 15). After 12 weeks, three participants of the IG (20%;  
Ndrop-out/Nbaseline) and one of the CG (7%) dropped out of the study. All 
of them mentioned intrinsic reasons. Data sets are partly incomplete. 
One participant of the CG suffered from a minor wrist injury 
preventing her from performing the strength tests with the BC at t0. 
Another participant of the CG mentioned pain during the UPull at t0. 
Again, in the CG, one participant was unable to execute the YBT and 
6MWT due to hip pain. Two participants of the IG did not perform 
the 6MWT according to the prescribed testing protocol and were 
therefore excluded from the analysis. No adverse events occurred 
during the intervention. Although participants were instructed to 
train on 5 days per week, one participant reported that she did 6 
additional RES during the 12-week trial and one participant trained 
every day. Over the course of 12 weeks, a mean training attendance of 
49.8 (17.1) sessions was documented. All participants that finished the 
study intended to continue the RES after completion. The participant 
flow is displayed in Figure 1.

2.3 Training intervention

For 12 weeks, the IG performed a 10-min RES on 5 days per 
week. The RES were designed to be carried out in proximity to the 
office and required minimal space and equipment. Each session 
consisted of strength- and mobility-enhancing exercises that were 
done for 30–60 s consecutively (e.g., squats, push-ups, lunges, good 
mornings, wall sits, side bends, standing knee raises, calve raises, 
standing leg lifts, cossack squats, and reverse flys). Participants were 
instructed to complete as many repetitions with correct form as 
possible in the given time. There was no rest between exercises. 
Participants performed the RES routine for 2 weeks before the 
exercise selection was changed. The first 2 days after a new RES 
routine was introduced, the participants performed the RES in small 
groups under supervision of a coach. When participants were unable 
to attend the group sessions (e.g., due to home office or business 
travel), the training plan and instructions were provided remotely 
by the coach. All participants followed the same program, but the 
exercises were scaled by the trainer if the participants were unable 
to perform the prescribed technique.

TABLE 1 Demographics and anthropometrics of initially assessed participants.

Variable Control group Intervention group p

N 15 15

Age (years) 49.9 (9.7) 42.1 (11.1) 0.05

Body mass (kg) 81.9 (14) 72.4 (14) 0.08

BMI (kg/m2) 28.9 (3.8) 26.9 (4.3) 0.19

Body fat (%) 40.6 (5.7) 35.4 (7.1) 0.04

Muscle mass (kg) 22.2 (3.7) 20.9 (3.3) 0.35

Age, body mass, BMI, body fat, and muscle mass of control and intervention group are given as mean (SD).
BMI, Body mass index; kg, kilograms; m, meters; and SD, Standard deviation.
The bold values indicate that the difference was statistically significant.

FIGURE 1

Participant flow over the course of the study.
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2.4 Endpoints and protocol

Primary endpoint of this study was the change in muscle mass 
from t0 to t1. Secondary endpoints were the changes in strength 
(maximum isometric strength in kg; Dr. WOLFF BackCheck® 617) 
(25, 26). Balance (Y-Balance test), body fat percentage, cardiovascular 
fitness (6-min walking test), perceived health, and general life 
satisfaction was assessed for exploratory purpose (27, 28).

Testing personnel and participants were not blinded. In the 
24 h before the test sessions, the participants had to avoid any 
intense physical activity. The test sessions were done during 
working hours. The participants were instructed to maintain the 
same fluid and food intake on the test days and to attend both test 
sessions at the same time of day. The test sessions started with a 
questionnaire to assess medical history, physical activity, perceived 
health, and general life satisfaction of the participants. Thereafter, 
body composition, strength, balance, and cardiovascular fitness 
were measured.

2.4.1 Height and body composition
Height and body composition were assessed in underwear. Height 

was measured with a SECA® 213 (seca GmbH & Co. KG, Hamburg, 
Germany) and body composition with a SECA® mBCA 515 scale 
(seca GmbH & Co. KG, Hamburg, Germany). Bosy-Westphal et al. 
validated the SECA® mBCA 515 against whole-body magnetic 
resonance imaging and found that the muscle mass determined by the 
SECA® mBCA was 97% (R2 = 0.97) consistent with that of the whole-
body magnetic resonance imaging (29).

2.4.2 Strength
The Dr. WOLFF BackCheck® 617 (Dr. WOLFF® Sports & 

Prevention GmbH, Arnsberg, Germany) (BC) was used to assess 
maximum isometric strength in kilograms (kg) as it provides high 
enough test-/retest reliability and criteria validity to be  used in 
scientific research (26). After participants were instructed, they 
attempted each movement three times. The best result was selected. 
Movements were executed in the following sequence: trunk extension 
(TE), trunk flexion (TF), upper body push (UPush), and upper body 
pull (UPull). All movements were performed with the participants 
standing upright in the BC. The participants were positioned in the 
BC using adjustable pads. The positions of the pads were noted in 
order to be set identically at t1.

2.4.3 Balance
Balance was assessed with the Y-Balance test (Functional 

Movement Systems Inc., Chatham, VA, United States) (YBT). The 
YBT kit consists of a y-shaped PVC-pipe structure, a fixed central 
footplate, and three movable reach indicators that are shoved upon the 
arms of the y-shaped PVC-pipes. Each arm represents one reach 
direction (anterior, posteromedial, and posterolateral). The test 
required the participants to stand on the central platform with his 
hands placed on their hips and push the reach indicator along the 
given reach direction as far as possible without stepping from the 
platforms. Before the test, participants did 6 familiarization attempts 
for every reach direction. Afterward, participants were given 3 
attempts per leg and reach direction of which the farthest was selected. 
The distance is given in centimeters (m) (30). Additionally, the leg 
length of the participants was measured to calculate the composite 

score for the right and left leg (31). The equation for the composite 
scores reads:

 
Composite score

anterior cm posteromedial cm
posterolate

 =

( ) + ( )
+ rral cm
leg length cm

( )
( ) ∗

∗
3

100

Composite scores are given in percent. The YBT has excellent 
inter and intra-rater reliability when applied to healthy adults (28).

2.4.4 Cardiovascular fitness
The 6-min walking test (6MWT) is a method to monitor the 

cardiovascular and pulmonary performance below the anaerobic 
threshold. For this test, participants were instructed to walk a 
maximal distance within 6 min according to the standardized 
protocol (32, 33). Measuring the total distance covered by the 
participants is an efficient and inexpensive procedure to assess 
physical function and capacity to perform everyday activities (34). 
The distance is given in meters (m).

2.4.5 Perceived health
The perceived health is an indicator for the objective health status 

and used in national as well as international health surveys (35). In the 
current study, we  included a question of the minimum European 
health module, which is also recommended by the WHO (35, 36). 
Participants answered the German version of the question “How is 
your health in general?” and were given the response options “very 
good, good, fair, bad, and very bad.”

2.4.6 General life satisfaction
The German version of the general life satisfaction short scale 

(L-1) is a validated, reliable measurement for general life satisfaction 
(37). Participants were asked to answer the question “The next 
question is about your general satisfaction with life. All things 
considered, how satisfied are you with your life these days?” on an 
11-point scale ranging from “not at all satisfied” (0) to “completely 
satisfied” (10).

2.5 Statistical approach

For this study, exclusively women that did less than 2 RT sessions 
per week before study participation were included. Therefore, low 
baseline muscle mass and strength values, but high potential for 
improvements in these measures were expected (1). Due to the short 
intervention period and minimal dose of RT a medium effect for the 
primary endpoint was expected. Therefore, 12 participants per group 
were determined to achieve a power of at least 95% on a two-sided, 
5% significance level. Based on previous research with similar designs, 
a dropout of 20% (Ndropout/Nbaseline) was determined (22, 38). The 
effectiveness of the intervention regarding primary and secondary 
endpoints was determined by the difference in change between groups 
and analyzed via a mixed model ANOVA approach. Normal 
distribution was examined with Q-Q-plots and Kolmogorov–Smirnov 
test. Statistical significance was set at p ≤ 0.05. The same statistical 
approach was conducted for exploratory endpoints with interval 
scaled data. For ordinal scaled data (perceived health and general life 
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satisfaction), the Wilcoxon test was performed to analyze the 
difference in change within groups.

Values for t0 and t1 as well as changes from t0 to t1 within 
groups are expressed as mean [standard deviation (SD)] in case of 
interval scaled data. Differences in change between groups are 
presented as mean (SD). Values for ordinal scaled data are expressed 
as median [inter quartile range (IQR)]. Effect sizes of primary, 
secondary, and exploratory endpoints with interval scaled data are 
given in partial ƞ2. For exploratory endpoints with ordinal scaled 
data Pearson’s r was calculated to give an estimate of the effect sizes. 
Data analysis was done with SPSS 29® (IBM SPSS, Armonk, NY, 
United States).

3 Results

3.1 Primary endpoint

Mean muscle mass did not differ significantly between CG  
[22.2 (3.9) kg] and IG [20.6 (3.6) kg] at t0 (p = 0.31). Mean change in 
muscle mass from t0 to t1 was −0.16 (0.51)  kg for CG and 0.42 
(0.54)  kg for IG. The difference in change between groups was 
significant 0.57 [0.15 - 1] kg, p = 0.01) at an effect size of ƞ2

p = 0.24. The 
change in muscle mass from t0 to t1 is displayed in Figure 2.

3.2 Secondary endpoints

The CG had significantly higher maximum isometric strength values 
than the IG in the TE (p = 0.046) at t0. No significant differences were 
found for TF (p = 0.06), UPush (p = 0.71), and UPull (p = 0.28) at baseline. 
After 12 weeks, there was no significant difference in change between the 

IG and CG for TE, TF, UPush, and UPull. However, both groups showed 
higher strength values after 12 weeks for TE [IG: +10.9 (9.6) kg, CG: +5.1 
(9.6) kg], TF [IG: +4.7 (8.8) kg, CG: +1.6 (6.3) kg], and UPush [IG: +10.2 
(12.6) kg, CG: +6.6 (12.6) kg]. In the UPull, the CG reached higher 
strength values after the intervention period while the IG decreased [IG: 
−0.6 (12.1) kg, CG: +6.3 (8.7) kg]. The greatest change in the IG occurred 
in the TE (+33%) followed by UPush (+18%), TF (+16%), and UPull 
(−1%). Contrary, the CG improved most in the UPull (+14%) followed 
by UPush (+12%), TE (+11%), and TF (+4%).

3.3 Exploratory endpoints

At baseline, mean YBT scores of the IG were significantly higher 
for YBTl but not YBTr when compared to the CG (YBTr: p = 0.06, 
YBTl: p = 0.047). After 12 weeks, the IG showed greater improvements 
than the CG for YBTr [IG: 4.1 (4.3) %, CG: 3.4 (6.6) %] and YBTl [IG: 
3.5 (9.3) %, CG: 3.4 (6.2) %] scores. Between-group changes in YBTr 
(ƞ2

p = 0.002, p = 0.84) and YBTl scores (ƞ2
p = 0, p = 0.99) were not 

significantly different.
Before the intervention, body fat percentage differed significantly 

between IG [35.3 (6.6) %] and CG [40.6 (5.9) %]. After 12 weeks, body 
fat percentage increased by 0.3 (1.1) % in the IG and 0.26 (1.1) % in 
the CG which resulted in a non-significant between-group difference 
(ƞ2

p = 0.0, p = 0.94). IG and CG did not differ significantly in their 
6MWT performance at baseline (p = 0.29). After 12 weeks, both 
groups improved their covered distance [IG: 23.8 (42.1) m, CG: 17.2 
(30.6) m] leading to a non-significant difference in change between 
groups (ƞ2

p = 0.01, p = 0.67). Median perceived health scores of IG [3.5 
(1)] and CG [4 (1)] were in the upper end of the scale at baseline and 
did not differ significantly. Neither IG (r = 0.31, p = 0.28) nor CG 
(r = 0.15, p = 0.56) showed significant changes in their perceived health 

FIGURE 2

Muscle mass of intervention and control group before (t0) and after (t1) the intervention.
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at t1. Similarly, no significant difference for general life satisfaction 
scores between IG [8 (1)] and CG [7.5 (2)] was found at t0. Changes 
within IG (r = 14, p = 0.62) and CG (r = 0.35, p = 0.19) from t0 to t1 
were not significant. Table 2 displays data of both groups at t0 and t1 
as well as changes within and between groups.

4 Discussion

The results of the present 12-week pilot study suggest that 
RES could be  an effective training concept for the WHP to 
improve muscle mass in women with sedentary occupations. 

TABLE 2 Primary, secondary, and exploratory endpoints of both groups before and after the intervention period.

t0 
 (baseline)

t1  
(after 12  weeks)

Change within 
groups

Difference of 
change between 

groups

p ƞ2
p

Primary endpoint

Muscle (kg)

 CG (N = 14)

 IG (N = 12)

22.2 (3.9) 22 (3.9) −0.16 (0.51) 0.57 [0.15–1] 0.01 0.24

20.6 (3.6) 21 (3.4) 0.42 (0.54)

Secondary endpoints

TE (kg)

 CG (N = 13)

  IG (N = 12)

46.2 (19.1) 51.3 (15.6) 5.1 (9.6) 5.8 [−2.2 to 13.7] 0.15 0.09

32.7 (14.9) 43.6 (15) 10.9 (9.6)

TF (kg)

 CG (N = 13)

 G (N = 12)

41.5 (16.6) 43.1 (14.5) 1.6 (6.3) 3.1 [−3.2 to 9.4] 0.32 0.04

29.6 (13.3) 34.3 (13.3) 4.7 (8.8)

UPush (kg)

  CG (N = 13)

  IG (N = 12)

54.9 (16.6) 61.4 (16.2) 6.6 (12.6) 3.7 [−6.8 to 14.1] 0.48 0.02

57.9 (12.4) 68.1 (26.9) 10.2 (12.6)

UPull (kg)

  CG (N = 12)

  IG (N = 12)

46.1 (12.6) 52.4 (9.9) 6.3 (8.7) 6.9 [−2 to 15.8] 0.12 0.11

52.1 (14.6) 51.5 (16.8) −0.6 (12.1)

Exploratory endpoints

YBTl score

  CG (N = 13)

  IG (N = 12)

84.7 (6.1) 88.1 (6.1) 3.4 (6.2) 0.1 [−6.4 to 6.5] 0.99
< 0.001

93.9 (12.9) 97.4 (8.7) 3.5 (9.3)

YBTr score

  CG (N = 13)

  IG (N = 12)

84.9 (7.9) 88.5 (5.4) 3.6 (6.6) 0.5 [−4.2 to 5.1] 0.84
0.002

92.8 (9.9) 96.8 (7.7) 4.1 (4.3)

6 MWT (m)

  CG (N = 13)

  IG (N = 10)

619.9 (70.9) 637.1 (59.7) 17.2 (30.6) 6.6 [−24.8 to 38.1] 0.67
0.01

586.6 (74.9) 610.4 (80.4) 23.8 (42.1)

Body fat (%)

  CG (N = 14)

  IG (N = 12)

40.6 (5.9) 40.9 (6.1) 0.26 (1.07) 0.04 [−0.9 to 0.9] 0.94 < 0.001

35.3 (6.6) 35.6 (6.3) 0.3 (1.13)

Perceived health1

  CG (N = 14)

  IG (N = 12)

4 (1) 4 (0.25) 0 (0) 0.56 0.15

3.5 (1) 4 (1) 0 (0) 0.28 0.31

General life satisfaction2

  CG (N = 14)

  IG (N = 12)

7.5 (2) 8 (1.25) 0 (1) 0.19 0.35

8 (1) 7 (1) 0 (1.75) 0.62 0.14

Muscle mass, strength, Y-Balance test scores, 6-min walking test, and body fat percentage values for t0, t1, and change within groups are expressed as mean (standard deviation). Differences in 
change between groups are presented as mean [95% confidence interval]. ƞ2

p is given for effect size. Perceived health score and general life satisfaction score values for t0, t1, and change within 
groups are expressed as median (inter quartile range). Pearson’s r was calculated for effect size.
CG, Control group; IG, Intervention group; kg, kilograms; m, meters; SD, Standard deviation; TE, Trunk extension; TF, Trunk flexion; UPush, Upper body push; UPull, Upper body pull; YBTl, 
Y-Balance test left side; YBTl, Y-Balance test right side; and 6MWT, 6-min walking test.
1A score from 1 to 5 can be achieved.
2A score from 0 to 10 can be achieved.
The bold values indicate that the difference was statistically significant.
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Changes in muscle mass were remarkable, considering that 
women lose about 1.1 kg of muscle mass per decade, with the 
decline accelerating after age 45 (13). In the intervention group 
(IG: Nt0 = 15, Nt1 = 12), muscle mass improved by  
0.42 (0.54) kg (+2%) whereas the control group (CG: Nt0 = 15, 
Nt1 = 14) lost 0.16 (0.51) kg (-0.7%), which resulted in a large 
significant between-group change (p = 0.01, ƞ2

p = 0.24). 
Considering exclusively the muscle gain per intervention time, 
these results are not uncommon. In a systematic review, Hagstrom 
et al. estimated muscle mass gains of 1.45 kg (+3.3%) in healthy 
women after approximately 15 weeks of RT. However, none of the 
included studies followed an approach comparable to RES, but 
rather a more time-consuming conventional strength training 
routine with mean loads of 70% of the one-repetition maximum 
(1 RM) (8, 39). Nevertheless, moderate improvements in muscle 
mass can also be achieved with lower loads (≤ 60% of 1 RM) (40). 
The current study supports this notion and is in line with results 
of a RES intervention conducted by Perkin et  al. (22). They 
investigated the effectiveness of a 28-day RES intervention 
(10 min of lower body bodyweight exercises every day) in older 
adults (65–80 years) and found improvements in leg lean mass 
(+1%) and thigh muscle cross-sectional area (+2%). Similar to 
the recent study, Perkin et  al. (22) instructed participants to 
perform as many repetitions as possible (AMRAP) for each 
resistance exercise. This training approach allowed to accumulate 
a high weekly volume even though the volume per training 
session remained low. Furthermore, it is to assume that muscle 
protein synthesis was sufficiently increased due to the high 
intensity of effort elicited by the AMRAP modality. According to 
Burd et al. (41), even training with very light loads (30% of 1 RM) 
can stimulate muscle protein synthesis to a comparable extent as 
training with 90% of 1 RM, as long as the intensity of the effort 
is high. With the RES routine, participants could have benefited 
from the muscle protein synthesis response frequently throughout 
the intervention (42, 43). All in all, this could have partially 
compensated for the disadvantages of the lower training loads.

With regard to strength, even higher loads (> 80–85% of 1 RM) are 
recommended to maximally recruit muscle fibers and induce optimal 
strength gains (44). In the current study, no significant between-group 
changes were found although the IG showed greater changes in strength 
than the CG for TE [IG: +10.9 (9.6)  kg vs. CG: + 5.1 (9.6)  kg],  
TF [IG: + 4.7 (8.8) kg vs. CG: + 1.6 (6.3) kg], and UPush [IG: + 10.2 
(12.6) kg vs. CG: + 6.6 (12.6) kg]. A contrasting development occurred 
in the upper body pull [IG: −0.6 (12.1) kg vs. CG: + 6.3 (8.7) kg]. The 
contradictory development of upper body pulling strength could 
be explained by the exercise selection and loading in the present study. 
Most resistance exercises targeted the leg (e.g., squats), trunk (e.g., good 
mornings), and upper body pushing (e.g., push-ups) musculature 
whereas upper body pulling (e.g., reverse flys) was rarely done. Due to 
the low strength level combined with an elevated BMI (26.5 kg/m2) in 
the IG, bodyweight exercises seemed to provide sufficient stimuli to 
increase strength in the TE, TF, and UPush movements. On the other 
hand, with minimal to no equipment (e.g., resistance bands, pull-up 
bars, and gymnastics rings) opportunities to generate sufficient 
resistance in pulling movements were limited in the workplace setting. 
Nonetheless, changes in strength in the current study were comparable 
to those other studies reported in women after 15 weeks of RT (39). 
However, given the development of strength in the CG, it must 
be assumed that positive changes in strength within both groups could 

be partly attributed to motor learning effects in the BC. Results from 
Dalichau et al. confirm this assumption. In their study, they observed 
strength improvements of 2.2–11.4% in a CG that did not receive any 
intervention between pre- and posttests (45).

Regarding exploratory endpoints, no significant between-group 
changes were found. Nevertheless, the YBT data provides valuable 
information for future investigations and practical application of 
RES. A previous study in middle-aged and older women 
recommended to consider the YBT as an assessment tool when 
developing rehabilitation and exercise programs. However, the authors 
did not provide YBT performance thresholds (e.g., composite score) 
that could indicate an increased risk of injury during exercise and 
concluded that further research is needed to determine the clinical 
utility of this test (46). Regarding other forms of physical activity, there 
is already evidence of a relationship between YBT performance and 
the risk of injury. Plisky et al. found that a composite score of <94% is 
associated with 6.5 times higher injury rates in female basketball 
players (47). Indeed, this relationship is not directly transferable to 
sedentary women performing RES but supports the assumption that 
YBT performance may be an indicator of increased injury risk. In the 
present study, both groups were below this threshold before the 
intervention. During the RES, no adverse events occurred indicating 
that the demands of the training program were appropriate for the 
participants’ balance. After the intervention period, both groups 
improved their YBT scores, with the IG ranging above the threshold 
of 94% for the left and right side that was reported by Plisky et al. (47). 
Although both groups were provided six practice trials for each 
movement direction, learning effects might have still occurred and 
partly explain increased scores in both groups (47). However, albeit 
the RES did not target improvements in balance, a trend toward 
greater increases in the IG compared to the CG was noted. As previous 
studies reported positive correlations between muscular strength and 
YBT scores, increased strength in trunk, hip, and leg musculature 
could have contributed the YBT score of the IG (46, 48). Nevertheless, 
it is to hypothesize that the training stimulus was not adequate to 
induce significant improvements in balance control after this short-
term RES intervention. The same hypothesis possibly applies to the 
6MWT since cardiovascular stress was not a desired stimulus of the 
present training program. Furthermore, while the 6MWT is a valid 
tool to evaluate the progression in patients with chronic diseases it 
appeared to be too insensitive to detect improvements after RES in the 
included participants. Previous research estimated an average learning 
effect of 27 m between pre- and posttest which likely superimposed 
any training effects in the present study given the short intervention 
time and small sample size (49, 50).

There is a relationship between physical health, life satisfaction, 
and participation in everyday activities (51). In the present study, both 
groups reported high median general life satisfaction and perceived 
their health as good. However, insufficient RT could lead to a 
progressive decline in functional capacity as the participant’s age. This 
in turn, could impair their ability to perform everyday activities in the 
long-term and affect their health status (1, 5, 6). Although the WHP 
does not deal with people in old age but with people of working age, 
it could still be deduced that the WHP should therefore emphasize the 
need for RT to maintain functional capacity.

In terms of motivation, Fyfe et  al. who conducted an RES 
intervention in older adults (age = 69.8 ± 3.8 years, 63%  women) 
reported that participants found RES to be an enjoyable and easy to 
perform training approach that they were likely to continue after the 
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intervention (23). This is consistent with the present observations. 
After study completion, all participants intended to continue the 
program, so that RES was permanently integrated in the WHP of the 
university. These observations are highly relevant with regard to low 
participation rates among women in RT as they indicate the presence 
of behavioral maintenance motives (52). Due to the program structure 
of RES it could be assumed that time efficiency, low difficulty, and 
direct implementation of RES at the workplace minimized common 
barriers to exercise participation (7, 14, 15). As our findings remain 
exploratory, we recommend that future research considers analyzing 
the potential of RES in terms of behavioral change and maintenance.

Since this study was a pilot-study, some limitations must 
be considered when interpreting the results. Firstly, study participants 
were free to choose between IG and CG leading to significant differences 
in several measured variables at baseline. Furthermore, based on the 
between-group changes, a greater sample size would be required to reach 
statistical significance in most endpoints. In terms of body composition, 
it must be noted that besides an increase in muscle mass, both groups also 
showed a non-significant increase in body fat percentage. In this regard, 
it needs to be  considered that body composition was assessed via 
bioelectrical impedance analysis and results should therefore be taken 
with caution (53, 54). However, physical activity was only assessed in 
terms of RT participation and nutritional status was not evaluated at all. 
Therefore, it cannot be ruled out that participants changed their physical 
activity and eating behaviors throughout the study which in turn could 
have affected body mass and composition. We therefore recommend that 
future studies apply a randomized controlled intervention design with a 
greater sample size and control especially for variables that could affect 
body composition and performance. Moreover, future studies should 
include more homogeneous samples in terms of age in order to assess the 
effectiveness of RES for specific age groups. Lastly, it remains important 
to determine whether RES are effective and motivating in the long term.

To summarize, although further research is required to confirm 
the findings of this pilot study, RES could prove to be an effective 
alternative to conventional RT. According to our observations, RES 
might be particularly beneficial to improve muscle mass and strength 
in women who would otherwise be difficult to motivate for RT. As RES 
require minimal-to-no equipment, are of low difficulty, and require 
only a few minutes per day, they could be a cost- and time efficient 
strategy for the WHP.
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1Xiangya School of Nursing, Central South University, Changsha, Hunan, China, 2Xiangya School of
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Background: Menstrual symptoms were the common complaints of

international female students during the acculturation period, and the symptoms

negatively a�ected the daily life and school performance of those women. The

present study aimed to evaluate the e�ectiveness of the traditional Chinese

Baduanjin exercise on reducing menstrual symptoms for international female

students studying in China during the acculturation period.

Methods: We conducted a randomized controlled trial among 62 international

female students who su�ered menstrual symptoms during the first 6 months

after arriving in China. The study was carried out at three campuses of the

two largest universities in the capital of a province in south-central China from

March to October 2021. After screening, participants were randomly assigned to

a control or intervention group. The intervention group engaged in 24 weeks

of Baduanjin exercise for at least 30min per day. The menstrual symptoms,

sociocultural adaptation, perceived stress, and sleep quality were evaluated at

baseline, the 12th week, and the 24th week. The chi-square test or Fisher’s exact

test, paired sample t-test, and multivariate analysis of variance (MANOVA)were

adopted to analyze the data using SPSS 25.0.

Results: Totally, 62 participants were enrolled in this study from 30 countries.

Their mean age was 27.87 ± 5.58 years. None of the participants reported

an adverse event. The results of the MANOVA test showed that the traditional

Chinese Baduanjin exercise reduced the total score of MSQ among international

female students (intervention: 47.83± 8.71 vs. control: 65.12± 16.86; F = 19.49,

P < 0.01). In addition, the results of the MANOVA indicated statistically significant

decreases in scores for the two subscales of MSQ: premenstrual symptoms

(intervention: 17.07 ± 3.33 vs. control: 28.42 ± 7.56; F = 44.70, P < 0.01)and

menstrual pain (16.03 ± 4.53 vs. 19.58 ± 5.14; F = 6.50, P < 0.05). Moreover, the

results showed that traditional Chinese Baduanjin exercise reduced the scores

of the sociocultural adaptation level, the perceived stress level, and sleep quality

and improved the blood progesterone hormone and blood estrogen hormone.
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Conclusion: Regular Baduanjin exercise is a safe, acceptable, and e�ective form

of exercise to promote international female students’ menstrual health, reduce

stress levels, and improve sleep quality.

Trial registration: www.chictr.org.cn, Chinese Clinical Trial Registry:

ChiCTR2300072376.

KEYWORDS

acculturation, Baduanjin, international students, menstrual health, symptoms

1 Introduction

Globalization has changed all aspects of life in recent decades.
Education in particular has become more international, with
4.78 million students studying abroad each year (1). In recent
years, China has become one of the most popular destinations,
and the number of international students studying and living in
China has significantly increased from 223,499 in 2008 to 492,185
in 2018 (2). Studying in a foreign country involves a process
of acculturation, which can affect the social and psychological
wellbeing of international students (3). Although many studies
have examined the consequences of acculturation for international
students, such as culture shock, psychological distress, anxiety, and
withdrawal behaviors in seeking help (4, 5), only a few have focused
on the international students’ menstrual health disturbances caused
by the acculturation (6).

Menstruation is a normal physiological phenomenon that
can be affected by the environment, weather, nutrition, lifestyle
(such as sociocultural adaptation), blood hormone levels (such as
progesterone, estrogen, and prolactin), and psychological pressures
(7, 8). Previous studies found that menstrual irregularities occurred
among the women after they relocated to a new country (9–11). Our
team’s previous study also reported that 18.49% of international
female students experienced a change in their menstrual symptoms
after arriving in China (6). Generally, mild menstrual symptoms do
not affect women’s life or work (12). Still, troublesome experiences
of menstruation, such as severe menstrual pain associated with
poor sleep quality (13), could negatively affect a woman’s daily
life and work (14). Our previous qualitative interviews indicated
that international female students reported missing classes or
examinations due to the severe menstrual symptoms caused by
acculturation (15). Therefore, the menstrual health of international
female students has become an important concern that needs to be
addressed by school educators and healthcare providers.

Current evidence clearly shows that exercise or physical activity
is effective in relieving menstrual symptoms and promoting
menstrual health in women (16). A recent meta-analysis based
on a systematic review of randomized controlled trials indicated
that general aerobic exercises could reduce depression and anxiety
symptoms, improve self-esteem, and increase menstruation-related
hormone levels, such as progesterone, estrogen, and prolactin
(17). Moreover, Mohebbi Dehnavi’s study also indicated that
general aerobic exercise could significantly decrease the physical
symptoms of headache, nausea, constipation, diarrhea, and swelling
during women’s menstrual period (18). Moreover, Jang’s study

in China showed that Qigong therapy (a traditional Chinese
aerobic exercise)could reduce premenstrual symptoms of pain,
negative feelings, andwater retention (19). Çitil’s study using Pilates
exercises found that it could relieve depressive symptoms, anxiety,
irritability, fatigue, pain, changes in appetite, changes in sleep,
and swelling during the menstrual period (20), and Günebakan’s
study confirmed Yoga exercises’ effectiveness in reducing somatic
discomfort and menstrual pain and improving women’s coping
strategies (21).

As a traditional aerobic exercise for body and mind in
China, Baduanjin is one of the most common forms of
traditional Chinese exercise and has been practiced for over
1,000 years. It has repetitive movements of low intensity and
meditation (22), and it integrates using breathing techniques
in a harmonious way (23). Many studies have reported that
Baduanjin exercise has a positive effect on improving physical
functions, for example, flexibility, physical fitness, muscle strength,
and cardiorespiratory endurance (24), and it could also improve
sleep quality (25), mood status (26), quality of life (27),
and general wellbeing (28). However, only two studies in the
literature examined the effectiveness of Baduanjin in reducing
menstrual symptoms. One was done among Chinese female college
students and showed effectiveness in relieving the symptoms
of primary dysmenorrhea (29); another study was conducted
among Chinese women in Macau, and it also indicated significant
improvements in reducing the general symptoms of premenstrual
syndrome, especially the physical symptoms (30). Currently,
there is no study examining this traditional Chinese exercise’s
impact on improving menstrual health, especially for international
female students studying in China who are undergoing the
acculturation period and hold different cultural beliefs. Therefore,
our study aimed to examine the acceptability and impact of
Baduanjin exercise on the menstrual health of international female
students who were studying in China and enduring changed
menstrual symptoms.

2 Materials and methods

2.1 Study design

The study was a two-arm randomized controlled trial and
consisted of an experimental group (EG)and a control group
(CG). This study was conducted from March to October 2021 and
reported following the Consolidated Standards of Reporting Trials
(CONSORT 2010 Checklist).
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2.2 Participants

The study recruited international female students from three
campuses of the two largest universities in Changsha, the capital
city of Hunan Province, Mainland China. International female
students who met the following criteria were recruited into
the study: (a)aged 18 years and above; (b)had primary and
secondary education in a foreign country or region outside
of China; (c)were pursuing a bachelor’s, master’s, or doctoral
degree in China; and (d)self-reported experiencing menstrual
symptoms change after arriving in China. We defined the
menstrual symptoms change as “changes in severity or frequency
of symptoms such as cramps, irritability, pain, or fatigue that were
not experienced before living in China, and the changes lasted at
least two consecutive menstrual cycles before joining the study”;
(e)understood Mandarin or English; and (f)would live in Hunan
province for the following 6 months. Those who were pregnant,
having a physical illness (diagnosed with gynecological disorders
such as primary amenorrhea, polycystic ovary syndrome, and any
pathological situations that could cause menstrual disturbances),
taking any medication that could affect their menstrual symptoms,
or having an injury that prevents them from exercising properly
would be excluded.

2.3 Procedures

2.3.1 Screening
Initially, official permission was obtained from the two

universities, which allowed the study flier to be posted on their
advertising boards. A flier was also sent electronically through
WeChat (an online instant chat platform)groups established by
each university for their international students. Those interested
in participating in this study contacted the researcher’s assistant,
who examined their eligibility. The eligible participants made an
appointment to meet with the research assistant to fully understand
the study procedure, benefits, and potential risks and sign the
informed consent; then they completed the baseline questionnaires
and had blood tests in the designated hospital. After that, they were
randomly assigned to either the experimental group (EG)or the
control group (CG).

2.3.2 Intervention procedure
Participants in the CG received an information sheet to

elaborate on the influencing factors for menstrual symptoms
changes and the potential useful exercises (e.g., aerobics, yoga, and
Pilates)to relieve the symptoms, not including Baduanjin practice.
Relevant web links to these exercises were sent to them for their
practice based on their willingness.

Participants in the EG group had two phases of Baduanjin
practice. The first phase was practicing Baduanjin in a group (∼10–
12 people)with a guided mentor once a day for 12 consecutive
weeks. There were three groups located on the three campuses.
Every day, they needed to exercise Baduanjin in a group for
∼30min. One of the guided mentors had more than 2 years of

experience in practicing Baduanjin, and the other twomentors were
graduate students who received Baduanjin training for 1 week and
practiced for 2 months. The researcher assigned one participant in
each group as a leader who was responsible for the participants’
maintenance in practice by sending reminders every day through
the WeChat group. Debriefings were also conducted in each group
every week, led by the first author of this study. They could share
their practicing experiences, feelings, thoughts, and some perceived
body or mood changes, or any other confusion regarding practicing
Baduanjin. They were also encouraged to share and discuss their
thoughts or feelings in the WeChat group.

The second intervention phase was the exercise by the
participants themselves without supervision for another 12 weeks.
The participants in each group were asked to continue practicing
with the same frequency as the supervised phase at an agreed-upon
time and place. The research assistant sent reminders three times
a week in the WeChat group to remind them of their practice and
facilitate their debriefing and discussion in the WeChat group.

The whole procedure of the Baduanjin exercise was conducted
according to the “Health Qigong Baduanjin Standard” published
by the General Administration of Sports of China in 2003 (31). The
whole set of Baduanjin exercises consists of 10 postures (including
the preparation and ending postures). The eight postures
(excluding the preparation and ending postures)are “holding the
hands high with palms up to regulate the internal organs,” “posing
as an archer shooting both left- and right-handed,” “holding one
arm aloft to regulate the functions of the spleen and stomach,”
“looking backwards to prevent sickness and strain,” “swinging
the head lowering the body to relieve stress,” “moving the hands
down the back and legs and touching the feet to strengthen the
kidneys,” “thrusting the fists and making the eyes glare to enhance
strength,” and “raising and lowering the heels to cure diseases.” This
exercise set aims not only to reinforce musculoskeletal fitness and
blood circulation along with breathing training but also to adjust
emotions to achieve the fitness of the body and mind. The general
postures were clearly explained and shown through many formal
videos, such as the Chinese Health Qigong Association “YouTube
channel” at https://www.youtube.com/watch?v=poxClwHOLgs&
ab_channel=ChineseHealthQigongAssociation.

2.4 Data collection

Data were collected online through a specialized Chinese
questionnaire platform (http://www.sojump.com), which could
ensure the data’s confidentiality and the participants’ privacy. Links
to the surveys were sent to the participants via WeChat. The
questionnaire was collected at three time points of the baseline
(T0), which was set before the start of the intervention, and
the second time point (T1), which was set at the end of the
supervised intervention phase (the 12th week), and the third time
point (T2), which was set at the end of the program (the 24th
week), and blood hormones were collected for the participants at
the baseline and at the end of the program (the 24th week)only.
Participants were taken to a designated hospital for blood tests, and
only the required samples for these hormone tests were provided
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based on laboratory staff recommendations, while the rest of the
samples were destroyed directly after completion of the tests. The
research assistant explained the whole process of blood tests and
the fate of the remaining blood samples to each participant in
detail, then recorded the testing results, and sent them to each of
them individually.

2.5 Outcomes and measures

The demographic characteristics assessed included age, marital
status, home country, study information such as major, education
program, enrollment year, source of funding for education,
whether they have been to China before, and whether they have
medical insurance.

The primary outcome was the menstrual symptoms, and
it was assessed using the menstrual symptoms questionnaire
(MSQ)(32). The MSQ was a 24-item self-reported scale
originally developed to assess dysmenorrhea symptoms,
and it has been widely used around the world. A 5-point
Likert scale ranging from 1 (never)to 5 (always)was used
as responses, with a higher overall score, indicating more
severe menstrual symptoms. The reliability of MSQ designated
by Cronbach’s alpha was 0.93 (33), and in another study,
Cronbach’s alpha was 0.91 (34). According to Wildman and
White’s research (35), the MSQ scale was divided into three
dimensions: premenstrual symptoms, psychophysiological
discomfort, and menstrual pain, which are presented in
Supplementary Table S1.

The secondary outcomes of the study were the sociocultural
adaptation, stress, sleep quality, and blood hormone level, including
progesterone and estrogen, and the outcomes were measured
as follows:

(1) Sociocultural adaptation was measured using the
Sociocultural Adaptation Scale (SCAS), developed by
Ward and Kennedy (36). The scale included 21 items, and
each item was rated using a 5-point Likert scale ranging
from 1 (no difficulty)to 5 (extreme difficulty). The average
total score was used to evaluate the level of sociocultural
adaptation, with a higher score indicating greater difficulty.
Cronbach’s alpha of the SCAS ranged from 0.75 to 0.91, as
reported by a number of studies (36, 37).

(2) Stress level was assessed using the Perceived Stress Scale
(PSS)(38), which consisted of 10 items. Each item was rated
on a 5-point Likert scale (0 = never, 4 = very often), with a
higher score reflecting a greater perceived stress level. The
PSS had an internal consistency designated by Cronbach’s
alpha of 0.78 (39).

(3) Sleep quality was evaluated using the Pittsburgh Sleep
Quality Index (PSQI)(40). The self-reported scale contained
19 individual items, creating seven components. Each item
was rated from 0 (no difficulty)to 3 (severe difficulty). The
global PSQI score was calculated by adding scores from the
seven components, with a higher value indicating poorer
sleep quality. The coefficient of Cronbach’s alpha of PSQI was
0.83 (40).

(4) Blood hormone tests (progesterone and estrogen)were
performed using a chemiluminescent immunoassay method
in the hospital.

2.6 Randomization and blinding

After screening, those eligible participants were
invited to complete the baseline assessment, including
the baseline questionnaire and blood hormones test, in
the designated hospital. Then, a team member randomly
divided the participants into two groups using a random
number table generated using SPSS 25.0 (SPSS Inc.,
Chicago, IL, USA). The campuses were used to stratify the
randomization. An identification code was assigned to each
participant in the dataset, so the statistician was blinded to
the groups.

2.7 Statistical analysis

Frequencies and percentages were used to describe the
categorical variables, and means and standard deviations were used
to describe the distributions of continuous variables. Categorical
data were analyzed using the chi-square test (sample size no
<40 and the expected number in each cell no <5)or Fisher’s
exact test (sample size <40 or the expected number in any one
cell <5)(41). An independent sample t-test was conducted to
compare the difference between the two study groups for the
factors studied at baseline only among all the study variables.
A paired sample t-test was performed to compare the difference
between the two study groups for the factors examined at only
two time points, such as blood hormones. A multivariate analysis
of variance (MANOVA)was performed between the two study
groups for all the primary and secondary outcomes among
the three time points of this study, and the effects evaluated
included the main effects of time and groups (EG and CG)as
well as the interaction effect(s)of time by the groups. A P-
value < 0.05 was considered statistically significant. All statistical
analyses were performed using SPSS 25.0 (SPSS Inc., Chicago,
IL, USA).

2.8 Sample size

Based on the previous study of the effect of Baduanjin exercises
on menstrual symptoms (30), a sample size of 50 women would
provide 80% power with an alpha of 0.05 to detect a medium
to large statistically significant difference of 0.529. We calculated
Cohen’s d effect size, and threshold values were set as small (≥0.2
and <0.5), moderate (≥0.5 and <0.8), and large (≥0.8)(42). The
mean difference between the menstrual symptoms was calculated
using the data of Zhang’s study as a reference (e.g., Cohen’s d

= mean of baseline—mean of last evaluation/baseline standard
deviation), and based on the data of Zhang’s study, the effect size
was 0.529. Assuming a maximum loss to follow-up rate of 20%, the
total sample size for this study is about 60 participants.
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FIGURE 1

The study flowchart.

2.9 Ethical consideration

This study was approved by the Institutional Review Board of

Behavioral and Nursing Research at the Xiangya School of Nursing
of Central South University (Approval No. E2020193). Permission

to conduct the study at the targeted universities was obtained from
the School of International Education at each site. The study’s

purpose, duration, and procedures were fully explained to the
participants, and written informed consent was obtained from all

participants. Each participant participated in the study voluntarily
and could withdraw without any consequences. The information

obtained from the participants was confidential and was only being
used for this study. After collecting the last-time-point data, we

provided the video of the exercise to the control group participants.
This study was carried out in accordance with relevant ethical

guidelines and regulations of the Declaration of Helsinki.

2.10 Trial registration

This study was registered with the Chinese Clinical Trial
Registry (www.chictr.org.cn, ID: ChiCTR2300072376).

3 Results

3.1 Demographic characteristics

In total, 66 international female students contacted the research
assistant; among them, three were not eligible after screening and
one refused to have a blood test for hormones. Finally, 62 were
randomly assigned to either an intervention group or a control
group, and all of them had finished the follow-ups (Figure 1).
The participants were enrolled from 30 countries, with a mean
age of 27.87 ± 5.58 years. The majority were single (79%),
studying in a master’s program (58.1%), and beneficiaries of the
Chinese government scholarship. The other socio-demographic
characteristics are shown in Table 1. There are no statistically
significant differences between the two groups.

3.2 Comparison of the menstrual
symptoms at the baseline

The scores of MSQ at the baseline between the intervention
group (63.93 ± 13.27)and the control group (63.48 ± 16.93)were
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TABLE 1 General characteristics and socio-demographics of participants.

Variables Intervention group
(n = 31)N (%)

Control group
(n = 31)N (%)

X
2 or Z P-value

Age (years)

17–26 12 (38.8) 13 (41.9) 0.75b 0.76

27–36 15 (48.4) 16 (51.6)

37–46 4 (12.9) 2 (6.5)

Marital status

Single 23 (74.2) 26 (83.9) 0.87a 0.53

Married 8 (25.8) 5 (16.1)

Coming from

Asia 14 (45.2) 15 (48.4) 0.06a 1.00

Africa 17 (54.8) 16 (51.6)

Major

Medical Sciences 13 (41.9) 9 (29.0) 2.77b 0.63

Engineering 7 (22.6) 9 (29.0)

Management 7 (22.6) 5 (16.1)

Economics 1 (3.2) 3 (9.7)

Language 3 (9.7) 5 (16.1)

Program

Bachelor 13 (41.9) 10 (32.3) 0.92b 0.69

Master 17 (54.8) 19 (61.3)

PhD 1 (3.2) 2 (6.5)

Enrollment year

2019 16 (51.6) 11 (35.5) 1.67b 0.45

2018 12 (38.7) 16 (51.6)

2017 3 (9.7) 4 (12.9)

Tuition covered by

Chinese government 25 (80.6) 26 (83.9) 0.11a 1.00

Themselves 6 (19.4) 5 (16.1)

O�cial language

English 10 (32.3) 8 (25.8) 0.31a 0.78

Others 21 (67.7) 23 (74.2)

Been to China before studying here

Yes 3 (9.7) 2 (6.5) 0.21a 1.00

No 28 (90.3) 29 (93.5)

Having any health insurance in China

Yes 11 (35.5) 16 (51.6) 1.64a 0.30

No 20 (64.5) 15 (48.4)

aChi-square test was used to compare data between intervention and control groups.
bFisher’s exact test was used to compare data between intervention and control groups.

comparable. In addition, for the three subscales of MSQ,
the scores were comparable, with premenstrual symptoms
(intervention group: 26.81 ± 7.56 vs. control group: 27.42 ±

7.57), psychophysiological discomfort (17.52 ± 3.60 vs. 16.52
± 5.22), and menstrual pain (19.61 ± 5.32 vs. 19.55 ± 5.16).

There are no statistically significant differences among the total
scores of the MSQ scale, the three subscales of MSQ, and the
individual items of the MSQ scale between the intervention
group and the control group, which are presented in Table 2 and
Supplementary Table S1.
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2.

3.3 Menstrual symptom changes during
the study period

The results of the MANOVA test showed traditional Chinese
Baduanjin exercise reduced the total score of MSQ among
international female students studying in China (intervention
group: 47.83 ± 8.71 vs. control group: 65.12 ± 16.86; F

= 19.49, P < 0.01), which are presented in Table 2 and
Figure 2. The total score of MSQ for participants in the
intervention group decreased with the increase in follow-
up time (F = 4.13, P < 0.05), as presented in Figure 2
and Table 2. In addition, results of the MANOVA indicated
statistically significant decreases in scores for the two subscales:
premenstrual symptoms (intervention group: 17.07 ± 3.33 vs.
control group: 28.42 ± 7.56; F = 44.70, P < 0.01)and
menstrual pain (intervention group: 16.03 ± 4.53 vs. control
group: 19.58 ± 5.14; F = 6.50, P < 0.05; Table 2). However,
no statistically significant difference was found in the subscale
of psychophysiological discomfort between the intervention
(14.74 ± 3.29)and control groups (17.13 ± 5.22; F = 2.06,
P > 0.05; Table 2). The differences in the 24 individual
items of the MSQ between the intervention and control
groups were compared, and the results are presented in
Supplementary Table S1.

3.4 Comparison of the secondary
outcomes

There were no statistically significant differences in the baseline
scores among scores of sociocultural adaptation (SCAS), stress
level (PSS), sleep quality (PSQI), blood progesterone hormone,
and blood estrogen hormone between the two groups (P >

0.05). The results of the MANOVA test showed traditional
Chinese Baduanjin exercise reduced the scores of the sociocultural
adaptation level (intervention group: 2.47 ± 0.71 vs. control
group: 3.11 ± 0.60; F = 21.67, P < 0.01), perceived stress
level (intervention group: 13.23 ± 5.73 vs. control group:
18.67 ± 4.56; F = 15.95, P < 0.01), and sleep quality
(intervention group: 4.13 ± 1.94 vs. control group: 6.806
± 2.16; F = 12.90, P < 0.01)among international female
students studying in China (Table 3). In addition, compared to
participants in the control group, the intervention significantly
improved the blood progesterone hormone (intervention group:
170.33 ± 87.57 vs. control group: 135.10 ± 85.32; F =

−5.21, P < 0.01)and blood estrogen hormone (intervention
group: 15.30 ± 10.86 vs. control group: 8.30 ± 10.35; F =

−7.35, P < 0.01)for participants in the intervention group
(Table 3).

3.5 Intervention adherence

As for the intervention maintenance, two-thirds of participants
completed all planned practice sessions for the two phases of
intervention, while the remaining one-third completed more than
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FIGURE 2

Comparison of the changes among the study variables between the intervention and control groups during the study period (A–D).

85% of planned practice sessions. None of them reported an
adverse event.

4 Discussion

This randomized controlled trial indicated that the traditional
Chinese Baduanjin exercise is acceptable and could reduce not
only the menstrual symptoms but also the acculturation-related
stress and sleep problems for international female students. The
gestures and movements of the Baduanjin exercise are simple and
easy to learn; thus, the adherence to the Baduanjin exercise is
optimal, with all of them having completed at least 85% of the
practice sessions without any adverse events, which indicates the
participants’ satisfaction with the practice and the ease and safety
of the exercise.

Our results showed that Baduanjin exercise has a positive effect
on reducing menstrual symptoms over time, and the longer the
practice, the fewer the menstrual symptoms. Many symptoms have
been relieved after practicing Baduanjin for 3–6 months, such
as fatigue, constipation, weight gain, abdominal discomfort and
bloating, backaches, and irritability. Previous studies demonstrated
that physical symptoms were often associated with fluctuations in
the estrogen, progesterone, and serotonin levels among females

with menstrual symptoms (17), and our study results also
confirmed such an association and showed that the progesterone
and estrogen levels also increased along with the decrease in
menstrual symptom levels. The possible mechanism might be
that Baduanjin exercises lower renin-angiotensin activity, increase
progesterone and estrogen, and decrease serum aldosterone levels,
resulting in symptomatic improvement (18).

Regarding the subscales, our study showed that Baduanjin
could significantly reduce premenstrual symptoms and menstrual
pain, which were consistent with previous studies (43, 44).
Our study did not show a significant effect on the subscale of
psychophysiological discomfort. However, we can see a decreasing
trend in the total score of this subscale in the intervention
group compared with the control group, and it might take longer
intervention time to detect the statistical difference between the
two groups. Similarly, Zhang’s study also showed that Baduanjin
exercise was more effective in reducing physical symptoms than
psychological symptoms (30).

Several studies have found that university students reported
higher levels of perceived stress due to regular examinations,
specified deadlines, and the competition to perform well (45).
Our results showed that university students’ stress levels and
psychological wellbeing could be improved through Baduanjin
exercise. As Baduanjin exercise allows participants to practice
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TABLE 3 Comparison of the secondary outcomes during the study period.

Items Intervention group
mean ± SD

Control group
mean ± SD

F
¶P¶ (between groups among

the three time points)
t

§
P

§

(between
groups

di�erence at
T0)

T0 T1 T2 T0 T1 T2 Groupsa Timesb Groups
BY Timesc

SCAS 2.78 (0.73) 2.62 (0.69) 2.47 (0.71) 3.02 (0.54) 3.06 (0.54) 3.11 (0.60) 21.67 (0.00)∗∗ 0.41 (0.66) 1.55 (0.21) −1.42 (0.15)

PSS 18.03 (6.25) 15.52 (5.99) 13.23 (5.73) 18.71 (4.79) 18.80 (4.54) 18.67 (4.56) 15.95 (0.00)∗∗ 3.16 (0.04)∗ 3.08 (0.04)∗ −0.47 (0.63)

PSQI 7.23 (2.81) 5.61 (2.26) 4.13 (1.94) 7.000 (2.35) 6.839 (2.33) 6.806 (2.16) 12.90 (0.00)∗∗ 7.76 (0.00)∗∗ 6.03 (0.00)∗∗ 0.34 (0.73)

t
1
P

(between
Intervention

group)

t
1
P

(between
Control
group)

t
§
P

§

(between
groups

di�erence
at T2)

t
§
P

§

(between
groups

di�erence at
T0)

Blood progesterone
hormone

9.37 (11.61) – 15.30 (10.86) 7.98 (10.78) – 8.30 (10.35) −7.35 (0.00)∗∗ −1.76 (0.08) 2.59 (0.01)∗ 0.48 (0.62)

Blood estrogen
hormone

138.64 (82.08) – 170.33 (87.57) 134.18 (85.14) – 135.10 (85.32) −5.21 (0.00)∗∗ −1.64 (0.11) 1.60 (0.11) 0.21 (0.83)

SD, standard deviation.
§Independent sample t-test.
1Paired sample t-test.
¶Multivariate analysis of variance (MANOVA)between the intervention group and control group among the three time points.
∗P < 0.05.
∗∗P < 0.01.
aDegree of freedom for groups was 1.
bDegree of freedom for times was 2.
cDegree of freedom for groups by times was 2.
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body, breath, and mind control (46)through slow, continuous
movements and steady postures, which highly demand mental
focus and breathing control (47). Another rationale might lie in
the distraction hypothesis (48)because the Baduanjin exercise is
intended to induce practitioners to focus on the moment and
forget about moments of stressful events. In addition, the positive
impact on reducing stress by practicing Baduanjin can result in the
individual’s participation in a new interesting activity that develops
the self and enhances social interactions, and this is consistent
with the social interaction hypothesis that assumes the occurrence
of mutual support between the individuals participating in the
exercise (49). Moreover, the biological theory states that physical
activity increases monoamines synaptic transmission, including
serotonin, adrenaline, and dopamine, which are hypothesized to
function as anti-depressives (50).

Sleep is a biological regulatory process essential to the nervous
system and basic human needs, including metabolism, immunity,
and hormonal balance (51, 52). Sleep disturbance impacts a
considerable number of people (53), in particular, university
students and international students who may experience sleep
problems due to academic pressures, environmental changes, and
housing conditions, which leads to a deterioration in health and
academic performance (54, 55). The American Academy of Sleep
Medicine recommends regular exercise to maintain healthy sleep
(56). Systematic reviews have reported a positive effect of exercise
on sleep duration and quality (57, 58), which our study has
also confirmed. The beneficial effect of the Baduanjin exercise on
sleep quality may be related to several properties of Baduanjin:
modulating the mind and spirit, enhancing respiratory function
via promoting a calm state and relaxation, and encouraging
regular and deep breathing (59). In addition, practicing Baduanjin
exercise could stimulate metabolism, reinforce Qi (energy)and
blood circulation, mitigate stress, and enhance spiritual life (60).
Baduanjin could enhance sleep quality by increasing melatonin,
an influential hormone regulating sleep-wake rhythm and the
autonomic nervous system (61).

4.1 Study limitations

Some potential limitations are inevitable in this experimental
study. First, this study was conducted at only two universities
in one province, so the results might not be representative of
all international female students in China. Second, the symptom
assessment was self-reported, and recall bias and social desirable
bias might exist. Third, due to financial limitations, we did
not have a wider laboratory evaluation of hormones, such
as luteinizing hormone (LH)and follicle stimulating hormone
(FSH)during all the study phases. Fourth, contamination might
exist when participants in the EG group and the CG group
knew each other. Participants in the CG group could learn
Baduanjin from those in the EG group. Fifth, the actual intensity
of the Baduanjin exercise was not evaluated in this study. Finally,
confounding factors, such as smoking status, body mass index,
alcohol consumption, the intensity level of other daily activities,
and exposure to stressful events, were not controlled during the
program period.

4.2 Study implications

Despite the limitations, our results have practical implications.
The results of the current study improve our knowledge regarding
the safety, acceptability, and beneficial effects of Baduanjin
practice on menstrual physical and psychological symptoms for
international female students who enduremenstrual symptoms due
to acculturation stress. This practice provides an additional option
for non-pharmacological treatment and self-care to maintain
menstrual health and psychological health for international
students during the acculturation period.

5 Conclusion

Our findings indicate that regular Baduanjin exercise could
be an effective, safe, and acceptable form of exercise for reducing
menstrual symptoms and enhancing the wellbeing of female
students studying in China. Qualitative studies are needed in
the next step to better understand their feelings and perceptions,
barriers, and facilitators about practicing such traditional Chinese
exercises for international students.
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Introduction: Healthy organizations approach to occupational safety and 
health should holistically include individual, interpersonal, and organizational 
levels. There is an empirical research gap in considering different levels in 
organizations for health promotion in the context of maximizing work ability. 
This study aims to investigate the association of (1) occupational health literacy 
(on an individual level), (2) health-oriented leadership (interpersonal level), (3) 
participation possibilities in health, and (4) values of health in companies (both 
organizational levels) on work ability. Additionally, we examined the potentially 
moderating role of health-oriented leadership, participation possibilities in 
health, and values of health between occupational health literacy and work 
ability.

Methods: Cross-sectional data were obtained from 828 employers and 
employees in small and medium-sized enterprises. Self-report measures 
included occupational health literacy, health-oriented leadership, work 
ability, participation possibilities in health at work, and values of health in the 
company. Occupational health literacy comprises two factors: a knowledge-/
skill-based approach to occupational health and a willingness/responsibility for 
occupational health. Participation possibilities in health are measured regarding 
participatory opportunities and co-creation of health at work. Values of health in 
the company capture the importance of health in the workplace and the scope 
for improving employees’ health. Data were analyzed using latent regression 
and latent moderation analyses controlling for age, gender, and educational 
level.

Results: Occupational health literacy (knowledge-/skill-based), health-
oriented leadership, participation possibilities in health, and values of health 
in companies showed positive associations with work ability. Health-oriented 
leadership on an interpersonal level was found to moderate the positive 
relationship between (knowledge-/skill-based) occupational health literacy and 
work ability. Participation possibilities in health on an organizational level acted 
as a moderator on the relationship between both occupational health literacy 
factors and work ability.

Discussion: Individual, interpersonal, and organizational factors play important 
roles in maintaining work ability in healthy organizations. This study highlights 
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the importance of promoting occupational health literacy among employees 
and leaders, creating a healthy workplace through health-oriented leadership, 
and providing participatory opportunities for co-creation in health promotion 
at work. Future research should further explore these factors’ roles in different 
industries and contexts and how they may be addressed effectively in tailored 
workplace interventions.

KEYWORDS

health, work and occupation, health promotion, occupational health literacy, health-
oriented leadership, participation, values of health, latent regression analysis

1 Introduction

The modern workplace faces complex challenges due to increasing 
digitalization and changes in social and ecological conditions (1, 2). 
Considering the modernization in work environments and the socio-
demographic development, there should be a stronger focus on – and 
more company responsibility for—maintaining employee health and 
sustainable work ability (3, 4).

A healthy organization (5, 6) requires ensuring an environment 
promoting employee health and organizational effectiveness (7, 8). 
Work can design resources for individual employees but can also 
contribute to work-related illnesses and increase the risk of chronic 
diseases and mental disorders (9). For a holistic approach to health, it 
is important to address the individual, the interpersonal, and the 
organizational level in companies to consider health 
comprehensively (6).

A conceptual model includes integrated approaches to the 
protection and promotion of employee health and safety (10). 
Knowledge and skills about occupational health form important 
worker proximal outcomes. On the one hand, nurturing individual 
progress leads to skill development and increased employee 
competencies. On the other hand, psychosocial factors or the work 
organization create conditions for health at work that enable a person 
to develop competencies and engage in a healthy way in the 
organization (10). Both, individual and organizational factors can 
promote health and work ability in the long term (11, 12).

1.1 Individual outcome: work ability

Work ability is the functional ability of employees to meet the job’s 
requirements with respect to health and resources and is an often 
included concept in validated measurement instruments (13). It 
captures the dynamic between job demands and an individual’s health 
or competencies (14). In a person-oriented, longitudinal approach, the 
trajectories of work ability were studied: Younger age, upper 
management position as well as job control or organizational climate 
predicted a positive development of work ability (15).

Furthermore, in the conceptual model of Sorensen et al. (9), the 
conditions of work and worker proximal outcomes directly influence 
other worker outcomes. Lower perceived work ability was, e.g., 
associated with higher long-term sickness absence and a higher risk 
of early retirement (16, 17). These negative individual worker 
outcomes produce higher healthcare costs and can affect the 

organization in the long term (10). Therefore, the psychosocial work 
conditions in organizations should be  more considered (15). 
Nevertheless, the prevention of a decline in work ability is an 
important concept in healthy organizations and an essential individual 
employee outcome (18). When promoting work ability, on the one 
hand, organizational conditions should be  addressed, so that the 
employees experience less occupational demands and hazards to work 
in a healthy way (19). On the other hand, individual skills should 
be improved to address the occupational competence of employees so 
that they can manage their work tasks (20).

1.2 Individual level factor: occupational 
health literacy

Health literacy includes the knowledge and skills to meet complex 
health demands in different living environments (21). Competencies 
are context- or situation-dependent (22) and health literacy is 
functionally applied in specific environments (23). Occupational 
health literacy (OHL) more narrowly focuses on people’s knowledge, 
skills, and readiness to access and process health-related information 
and apply it in work situations (24). OHL includes two dimensions, 
(1) a knowledge- and skill-based approach to health and (2) a 
willingness and responsibility for occupational health (25). High OHL 
can empower people to make health-related decisions in the work 
environment (26). Furthermore, OHL is modifiable (27) via 
interpersonal support as well as organizations that support healthy 
behaviors and consider employee health holistically (6).

Work ability has been shown to be  positively correlated with 
higher general health literacy (28), with nearly 20 percent of its 
variance explained by health literacy (29). In addition, limited health 
literacy has also been shown to contribute to social inequality and 
inequity in health (30–32). These studies assessed the relationships 
with a general health literacy measure in worker samples and not 
specifically an OHL scale. Nevertheless, better health information 
processing as well as a proactive approach to health were related to 
work ability (29, 33, 34).

1.3 Interpersonal level factor: 
health-oriented leadership

From an occupational health perspective, leadership is not a 
neutral element but can be an important factor in work-related health 
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outcomes in organizations (35). It is an indicator to ensure the health 
of employees in the workplace and the availability of resources (35). 
Leaders represent or shape the organizational structures and work 
characteristics (36) due to their influential roles (37), and their 
behavior is related to the health of those led (35, 38).

Although different leadership styles exist, a domain-specific 
leadership style such as health-oriented leadership (HoL) supports a 
positive and direct impact on follower health (35, 39). Leaders’ work 
demands and stresses are often considered a risk factor for employees 
(40). If leaders have fewer resources, they are less able to support those 
under their leadership and add stress to those they lead in the form of 
pressure. Destructive leadership practices such as abusive supervision 
or absences influences work ability negatively. In contrast, in other 
leadership styles, leaders are convincing through their role model 
function (41). Transformational leaders positively stimulate and 
inspire followers to achieve their goals. In transformational leadership, 
leaders empower the followers to develop and grow by responding to 
individual follower’s needs (41). In HoL, however, the inspiration for 
healthy action is in the foreground, which is in line with health 
behavior changes at the workplace (35). Therefore, we selected HoL 
for associations with work ability in this study.

Health-oriented leadership captures self-directed health-
promoting leadership (SelfCare) and follower-directed health-
promoting leadership (StaffCare). The concept provides an integrative 
approach for assessing leader and follower perspectives and 
differentiates between the dimensions value of health, health 
awareness, and health behavior. Existing research supports the positive 
effects of HoL in routine working conditions (42, 43). It was noted that 
strengthening the health literacy of leaders is essential for their own 
health behaviors and even so for employees’ health (44, 45). Data on 
combining HoL and health literacy as individual and interpersonal 
factors are scarce (46, 47). This research gap calls for health-promoting 
changes through OHL (48) as well as HoL (49) in line with the call for 
maintaining and promoting work ability (26).

1.4 Organizational level factors: 
participation possibilities and values of 
health in companies

It is increasingly important for organizations to facilitate employee 
participation in workplace health as a part of health promotion. For 
this, it is necessary to involve employees at the group and 
organizational level to achieve long-term improvement in working 
conditions (50). In this context, participation possibilities in health at 
work can be understood as a process that allows employees to exert 
influence over their work, the conditions of it (51), and also in their 
health at work within co-creating healthy working conditions for 
employees. Possibilities for employees to shape their work and 
stronger participation offers can represent health-promoting 
potentials that contribute to a healthy organization, especially in 
sectors with high job demands (43). The use of participatory 
approaches also aligns research linking working conditions, work 
environment practices, and employee participation (52, 53). The 
participation of employees in shaping their health-promoting work 
environment supports the implementation of measures tailored 
precisely to their needs. Personal responsibility for occupational 
health is increasingly crucial in shaping healthy work environments. 

For this reason, among others, individuals need OHL and participation 
opportunities to take advantage of a health-oriented work 
environment (54). In a study sampling younger workers, increased 
social support was positively related to work ability (55). This 
underlines the necessity of a good organizational climate and support 
following a health-oriented approach in companies, such that work 
ability can be improved in the long term (15, 56).

In addition, the value of health in a company can be an important 
organizational factor. The value of health in a company highlights the 
extent to which health is seen as an important human and business 
value (57). In healthy organizations, health is a strategic company 
interest and is experienced by employees through the organizational 
structures, policies, and practices that shape the overall health within 
the workplace (9). While there is an association of healthy people with 
a healthy organization (57), on the one hand, employees have an own 
responsibility to remain able to work in the long term (4). On the 
other hand, health conditions can be influenced by a proactive and 
preventive workplace health promotion and a common mission 
statement regarding health (57) to help employees stay healthy and 
able to work. It is therefore a necessity for companies to create 
financial and health-promoting framework conditions that enable 
people to engage in a health-oriented way.

Establishing a culture of health, safety, and well-being is linked 
with a competitive business advantage (58). In addition to direct costs 
of health care for ill employees (59), there are indirect costs of lower 
productivity and reduced engagement and commitment (58, 60). The 
importance of the value of health in companies is also an essential 
attractor for skilled employees in times of labor shortages.

Moreover, there are structural differences regarding the company 
size in implementing a mission statement and systematic occupational 
health management (61). Bigger companies might have more 
personnel capacity and a higher budget for systematic strategies. A 
discrepancy occurs between the stated importance of health and 
implemented health activities or programs, especially in small and 
medium-sized enterprises (62). Therefore, the organizational 
framework conditions for occupational health matter and should 
be  improved by structural and personal resources (63). Although 
workplace policies are anchored in the conceptual model for 
integrated approaches to the protection and promotion of worker 
health and safety (10), the model could be expanded to include the 
importance and values of health, so that the motivation to create 
health-promoting conditions is emphasized (64).

1.5 Research gaps, aims, and hypotheses of 
the present study

Our theoretical assumption is based on the premise that integrated 
treatment of individual, interpersonal, and organizational levels will 
contribute to greater improvements in work ability than treating each 
pathway separately (9, 10). When considering the concept of healthy 
organizations, how individual, interpersonal, and organizational 
factors affect work ability is an empirical research gap. OHL and HoL 
are currently understudied in the empirical research of work ability 
(46, 47). To contribute to this research gap, first, it is important to draft 
individual competencies as well as interpersonal conditions such as 
HoL and examine the associations with workers’ outcomes (9), like 
work ability (13). Different factors are selected that can later 
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be addressed consecutively. The chosen variables should, therefore, 
be related but not too similar and represent the different levels in an 
organization. One aim of this study is to examine the association of 
different factors on individual, interpersonal, and organizational levels 
with work ability in small and medium-sized enterprises in Germany 
as formulated in hypothesis 1 (see Figure 1):

H1: The individual (OHL) and interpersonal (HoL) factors, as well 
as the organizational factors (participation possibilities in health 
and values of health in companies), are positively associated with 

work ability when controlling for age, gender, education, and 
hierarchy level.

Secondly, the interactions of the different variables should 
be  examined and their joint effect on work ability should 
be investigated (see Figure 2). A deeper understanding of moderating 
effects on the different levels may help design optimally tailored 
interventions. In this context, another aim of this study is to explore 
the moderation effects of interpersonal and organizational factors on 
the relationship between OHL as an independent variable and work 

FIGURE 1

Research model for hypothesis 1.

FIGURE 2

Research model for hypotheses 2 and 3.
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ability as an outcome at the individual level. HoL as interpersonal 
support can help to develop healthy organizations (7, 65). HoL is a 
crucial leadership approach to enable work-related autonomy and 
participation in the workplace (66). Participation possibilities and 
values of health in companies can change working conditions and in 
the long term can have positive impacts on work ability. Thus, the 
following hypotheses are:

H2: On an interpersonal level, HoL moderates the positive 
relationship between OHL and work ability.

H3: On an organizational level, participation possibilities in health 
and values of health in companies moderate the positive 
relationship between OHL and work ability.

2 Materials and methods

2.1 Data collection and sample

In a cross-sectional computer-assisted telephone survey 
(December 2020 to May 2021), n = 831 employers and employees in 
diverse small and medium-sized enterprises (< 249 employees) in 
Germany were interviewed. We excluded three participants due to 
language barriers and lack of concentration, resulting in n = 828 
participants for data analyses. A priori sample size planning ensured 
sufficient power (significance level 5% two-sided, power 80%) to 
detect small effect sizes of 0.20. Educational level was stratified and 
approximately equally distributed. The hierarchy level was separated 
into employees without personnel responsibility and employees with 
personnel responsibility for at least one other person, employers, or 
supervisors. The industry types were based on the Federal Statistical 
Office in Germany. All demographic characteristics can be found in 
Table 1.

2.2 Measures

For the implementation of tailored occupational health 
interventions, it is crucial to have knowledge of different factors and 
their covariates which predict and influence work ability. The 
dependent variable of all analyses was work ability. We used the seven-
item short version of the Work Ability Index (WAI) (67), for which 
responses can be combined into an overall score. Participants were 
asked about their current work ability in relation to demands, existing 
diseases and illnesses, estimated work impairment, work ability in the 
future, and mental capacities (67). Higher scores corresponded to a 
higher ability to work.

The primary independent variable was occupational health literacy 
(OHL), which was measured using the 12-item Occupational Health 
Literacy Scale (25). A two-factor structure was recommended (25), 
including a subscale with eight items for knowledge- and skill-based 
approach to health (OHLA) with response levels from 1 (very difficult) 
to 4 (very easy) and another subscale with four items for willingness 
to change and take responsibility for health (OHLB) with response 
levels from 1 (strongly disagree) to 4 (strongly agree).

Health-oriented leadership (HoL) was modeled as a moderator to 
test different interactions on an interpersonal level. Three items 
modified from the Health-oriented Leadership Scale (68) captured the 
perceived HoL from employees’ perspectives. Because HoL consists of 
two dimensions, SelfCare and StaffCare, n = 587 employees without 
personnel responsibility answered the items on perceived StaffCare of 
their supervisor. For economic reasons, only the dimensions of 
awareness and value of health were chosen, and all three items were 
slightly modified. The items were: (1) “My supervisor regularly checks 
to see if anything is wrong with the employees’ health” (awareness), 
(2) “My supervisor feels responsible for the health of the employees” 
(value), and (3) “My supervisor attaches great importance to health in 
the workplace” (value). Answers were given on a scale from 1 (strongly 
disagree) to 5 (strongly agree).

Participation possibilities in health at work were assessed with a self-
constructed scale because no validated scale currently exists. 
We  developed three items to measure this concept, which had an 
acceptable internal consistency (Cronbach’s α = 0.82). The scale measured 
participation opportunities with different items from 1 (strongly 
disagree) to 5 (strongly agree), i.e., (1) “I can have a say in matters related 
to my health at work,” (2) “In our company, there are many opportunities 
to participate in shaping a healthy work situation,” and (3) “Suggestions 
on health in the workplace are very welcome in our company.”

Values of health in companies were also measured with a self-
constructed scale using two items on a scale from 1 (strongly disagree) 
to 5 (strongly agree). Higher scores indicated better-perceived 
conditions of occupational health in one’s own company. The first item 

TABLE 1 Demographic characteristics of the study sample.

Characteristics
Participants 

n  =  828

Age

  M (SD) 41.5 (12.2)

  [Min, Max] [18, 72]

Gender

  Female 53.7%

  Male 45.0%

  Diverse 1.2%

Educational level

  Lower secondary school leaving certificate or no certificate 31.1%

  Secondary school leaving certificate 30.0%

  Higher education entrance qualification 38.7%

Hierarchy

  Low: no personnel responsibility 72.0%

  High: employee with personnel responsibility, employer or 

owner

28.0%

Sectors

  Service sectors 35.0%

  Trade/hospitality/transport 23.9%

  Manufacturing industry 22.2%

  Administration and research 18.0%

  Agriculture and forestry 0.7%
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captured changeable conditions at the workplace (i.e., “The conditions 
at my workplace make it possible to implement improvements with 
regard to health”). The second item was geared toward companies’ 
financial potentials for health promotion (i.e., “My company has the 
financial means to provide measures to promote employee health”). 
The average inter-item correlation was 0.36 in the ideal range between 
0.15 and 0.50, so the items are correlated but do not measure the same 
construct (69). Cronbach’s α for this scale was 0.52. Because they are 
newly developed items, weighted scoring procedures are not available.

Regarding health, research shows differences and inequity due to 
socioeconomic factors or hierarchy levels. Therefore, socioeconomic 
and demographic factors should be considered to better control for 
social factors in statistical models.

In line with previous literature (70), we  measured the 
socioeconomic status with professional qualification, professional 
status, and household net income. These responses were then 
weighted as suggested by Lampert et  al. (63) and the 
socioeconomic status index could range between 1 and 7. Due to 
missing values on net income, for which statistical implications 
would arise from imputation (71), we  used the educational 
dimension with school leaving certificates as the primary 
measure for socioeconomic status in these analyses. Educational 
status was measured with the highest attained education level, 
which in Germany is defined as (1) lower secondary school 
leaving certificate or no certificate, (2) secondary school leaving 
certificate, and (3) higher education entrance qualification. The 
educational status was coded and used as a continuous variable.

Hierarchy levels: We asked the participants whether they are 
employers or employees and, if they are employed, whether they 
have personnel responsibility for at least one other person in the 
company. Some questions that addressed HoL were administered 
based on hierarchy levels: those with personnel responsibility 
responded to questions from a leader perspective, and those 
without personnel responsibility responded to questions from a 
dependent perspective. Therefore, a subsample with n = 596 (72.0%) 
employees without personnel responsibility was available in 
analyses with HoL.

2.3 Statistical procedure and analyses

Latent regression was chosen as the primary statistical approach 
because this approach does not rely on external weights to derive scale 
values. The R statistics version 4.1.3 with the package “lavaan” (72) was 
used for all analyses. A simple confirmatory factor analysis was used 
to pre-analyze the measurement models of the included scales.

To test hypothesis 1, we estimated several latent regression models 
using the dependent variable WAI and the independent variables 
OHL (on an individual level), HoL (on an interpersonal level), 
participation possibilities, and values of health in companies (both on 
an organizational level). For the analysis including HoL, the models 
were based on a subsample of employees without personnel 
responsibility: employers and supervisors were not asked about their 
perceived HoL. Including these participants with systematical missing 
values would have led to biases. In a separate latent regression analysis 
for organizational factors with all participants, participation 
possibilities in health and values of health in companies acted as 
independent variables.

To test hypotheses 2 and 3, we estimated latent moderation models 
with double mean centering (73) using the factors of OHL as 
independent variables on the dependent variable WAI for the 
moderators’ HoL, participation possibilities, and values of health 
in companies.

All models included the control variables age, gender, and 
educational level. Furthermore, we  did not impute or use full 
information maximum likelihood (74) due to systematically 
missing values across hierarchy levels. Separate regression models 
were used to understand HoL. Additionally, due to the difficulty of 
implementing and interpreting complex interaction, as well as 
indications of collinearity for some of the measures, we did not 
combine the above-described models into a comprehensive 
regression model. For acceptable model fits, root mean square error 
of approximation (RMSEA) with a cut-off value lower than 0.08, 
standardized root mean square residual (SRMR) with a cut-off value 
lower than 0.06 (75, 76), comparative fit index (CFI), and Tucker-
Lewis index (TLI) with acceptable values close to 0.90 were used 
(77, 78).

3 Results

3.1 Measurement models

A preliminary confirmatory factor model with the scales WAI, 
OHLA, OHLB, HoL, participation possibilities in health, and values 
of health in companies found a satisfactory model fit for the included 
scales: χ2(175) = 425.0, p < 0.001, CFI = 0.93, TLI = 0.92, RMSEA = 0.05, 
SRMR = 0.05. Significant correlations between the included scales 
were observed (see Supplementary Table S1). Furthermore, high 
covariances between HoL and participation possibilities, as well as 
values of health in companies, were found. Comprehensively, the 
correlation of the two organizational factors, participation possibilities 
and values of health, was strong. Due to these strong correlations and 
the theoretical and statistical dependence between the factors, 
we  assumed multicollinearity for these scales. With higher 
multicollinearity, the precision of the estimated coefficients in a 
regression analysis is reduced and model interpretation can become 
ambiguous (79). Therefore, we  conducted two separate latent 
regression analyses for individual/interpersonal and 
organizational factors.

3.2 Latent regression analyses

Good fit indices—χ2(135) = 337.6, p < 0.001, CFI = 0.93, TLI = 0.91, 
RMSEA = 0.05, SRMR = 0.05—were found for the latent regression 
analysis for individual/interpersonal factors (see Table 2). The factors 
OHLA and HoL were significantly associated with WAI after 
controlling for age, gender, and educational level. The factor 
willingness and responsibility for occupational health showed no 
significant association.

Significant associations with WAI were also found for participation 
possibilities and values of health in companies on an organizational 
level (see Table 3), with satisfactory model fits: χ2(19) = 107.6, p < 0.001, 
CFI = 0.94, TLI = 0.87, RMSEA = 0.08, SRMR = 0.03. Therefore, 
hypothesis 1 was partly confirmed.
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3.3 Latent moderation analyses

Latent moderation analyses were conducted separately to test for 
the OHL factors and the interactions between each interpersonal and 
organizational factor on WAI. The analyses included no moderations 
between OHL and other individual factors. The interaction between 
the factors OHLA and HoL on WAI was significant (see Table 4), 
indicating a moderation effect and partly confirming hypothesis 2. For 
the factor willingness and responsibility for occupational health 
(OHLB), no significant interaction with HoL was found. The factor 
was therefore excluded from further moderation analyses to better 
interpret the results. The model fit was acceptable for some indices: 
χ2(729) = 1773.2, p < 0.001, CFI = 0.92, TLI = 0.90, RMSEA = 0.05, 
SRMR = 0.10.

The interaction was statistically significant among employees with 
lower HoL. The slope was steeper (the positive effect of OHLA was 
stronger) among employees with lower HoL (B = 3.29, p < 0.01) 
compared to those with higher HoL (B = 0.99, p = 0.08; see Figure 3).

Separate latent moderation models were estimated for OHL 
factors, participation possibilities, and values of health in companies. 
Fit indices for most moderation models met acceptable thresholds: 
χ2(1,307) = 3167.9, p < 0.001, CFI = 0.89, TLI = 0.87, RMSEA = 0.04, 
SRMR = 0.07. Participation possibilities had statistically significant 
moderating effects in the context of both OHL factors as independent 
variables and WAI as a dependent variable, partly confirming 
hypothesis 3 (see Table 5).

The slope for employees who perceived fewer participation 
possibilities (B = 2.30, p < 0.01) was steeper than for those who 
perceived more participation possibilities (B = 0.60, p = 0.25) regarding 
the influence of the factor OHLA on WAI (see Figure  4). For 
employees with lower OHLB, the relationship between participation 

possibilities and work ability was not statistically significant (see 
Figure 5). However, employees with higher OHLB, those with more 
perceived participation possibilities (B = 1.64, p = 0.02), also reported 
higher work ability compared to those who perceived fewer 
participation possibilities (B = −0.15, p = 0.82).

Finally, the same latent moderation analysis was conducted for 
OHL factors as independent variables, values of health in companies 
as moderator, and WAI as a dependent variable. Fit indices were in an 
acceptable range: χ2(743) = 1472.2, p < 0.001, CFI = 0.91, TLI = 0.89, 
RMSEA = 0.04, SRMR = 0.06. While a significant main effect of values 
of health in companies was observed (B = 0.20, SE = 0.40, p < 0.01), no 
significant moderation effects were found. Therefore, values of health 
in companies did not moderate the relationship between OHL factors 
and WAI. An overview of all hypotheses, investigated scales, and 
statistically significant effects partly supporting the hypotheses can 
be found in Table 6.

4 Discussion

This study aimed to examine the relationship between OHL (on 
an individual level) and work ability including the moderating effects 
of HoL (interpersonal level) and participation possibilities in health 
and values of health (organizational level). OHL comprised two 
factors: a knowledge- and skill-based approach to health and a 
willingness and responsibility for occupational health. Except for the 
factor willingness and responsibility for occupational health, all 
factors, namely knowledge- and skill-based approach to health, HoL, 
participation possibilities in health, and values of health in companies 
were significantly positively related to the WAI. Thus, hypothesis 1 was 
almost fully supported. HoL moderated the positive relationship 
between the WAI and the first OHL factor knowledge- and skill-based 
approach to health but not the second OHL factor willingness and 
responsibility for occupational health, partly confirming hypothesis 2. 
Furthermore, participation possibilities in health moderated the 
relationship between both OHL factors and the WAI while values of 
health in companies did not. Therefore, hypothesis 3 was 
partly supported.

4.1 Work ability and its relationships

We found significant relationships between work ability and the 
individual factors. The positive relationship between general health 
literacy and work ability was also assessed in a study by Gernert et al. 
(29) which is in line with our findings with a domain-specific scale of 

TABLE 2 Standardized regression coefficients (Stand coef.) and results of latent regression analysis with individual/interpersonal factors on work ability 
for employees (n  =  517).

Factors Stand. coef. SE z p

Age −0.35 0.02 −8.86 0.01

Gender −0.03 0.41 −0.68 0.50

Educational level 0.06 0.12 1.55 0.12

Knowledge- and skill-based approach to health (OHLA) 0.25 0.46 4.78 0.01

Willingness and responsibility for occupational health (OHLB) 0.02 0.65 0.28 0.78

Health-oriented leadership (HoL) 0.16 0.23 3.27 0.01

TABLE 3 Standardized regression coefficients (Stand coef.) and results of 
latent regression analysis with organizational factors on work ability for 
all participants (n  =  776).

Factors Stand. 
coef.

SE z p

Age −0.30 0.01 −8.76 0.01

Gender −0.00 0.33 −0.12 0.90

Educational level 0.07 0.10 2.10 0.04

Hierarchy level 0.10 0.24 2.74 0.01

Participation possibilities in 

health

0.21 0.41 2.91 0.01

Values of health in companies 0.16 0.41 2.16 0.03
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TABLE 5 Standardized regression coefficients (Stand coef.) and results of latent moderation analysis with participation in health on work ability for all 
participants (n  =  722).

Factors Stand. coef. SE z p

Age −0.29 0.01 −8.62 0.01

Gender 0.02 0.34 0.54 0.59

Educational level 0.07 0.11 2.02 0.04

Hierarchy level 0.12 0.26 3.21 0.01

Knowledge- and skill-based approach to health (OHLA) 0.17 0.43 3.38 0.01

Willingness and responsibility for occupational health (OHLB) 0.06 0.55 1.36 0.17

Participation possibilities in health (PART) 0.19 0.32 3.34 0.01

OHLA*PARTa −0.11 0.46 −2.22 0.03

OHLB*PARTb 0.10 0.53 2.01 0.04

aOHLA*PART, Interaction between the factor knowledge- and skill-based approach to health and participation possibilities in health. bOHLB*PART, Interaction between the factor willingness 
and responsibility for occupational health and participation possibilities in health.

OHL. While the authors found no direct effect of the proactive 
approach to health on work ability (29), our OHL factor willingness 
and responsibility for occupational health showed also no significant 
relationship. It seems that a motivational component or proactive 

approach to health indirectly affects work ability via dealing with 
health information or self-regulatory competencies (34). More active 
employees in health seem to better anticipate health-promoting 
situations and deal with health information. With applying health 

TABLE 4 Standardized regression coefficients (Stand coef.) and results of latent moderation analysis with personal factors on work ability for 
employees (n  =  517).

Factors Stand. coef. SE z p

Age −0.34 0.02 −8.99 0.01

Gender −0.03 0.41 −0.68 0.49

Educational level 0.06 0.12 1.57 0.12

Knowledge- and skill-based approach to health (OHLA) 0.25 0.46 4.67 0.01

Willingness and responsibility for occupational health (OHLB) 0.04 0.64 0.79 0.43

Health-oriented leadership (HoL) 0.15 0.23 3.20 0.01

OHLA*HoLa −0.14 0.30 −3.64 0.01

aOHLA*HoL, interaction between the factor knowledge- and skill-based approach to health and health-oriented leadership.

FIGURE 3

The moderating effect of the knowledge- and skill-based approach to health and health-oriented leadership on work ability.
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information, unhealthy behaviors could be diminished, which has 
positive influences on health status, well-being, or in the long term 
work ability (33, 80).

Despite the individual factors, it is important to consider other 
factors on an interpersonal level. Like the communication and 
cooperation in companies (34), a HoL approach showed also a 
significant relationship with work ability on an interpersonal level. A 
perceived HoL can be seen as a kind of social support in health issues, 
which is also associated with an improvement in work ability (81).

Moreover, cooperative and social interactions should be taken 
into account while creating health promotion (34), which is in line 
with the positive relationship between organizational factors like 
increased participation possibilities in health and work ability. When 

employees feel involved and have a say in changing work situations 
(82), they can better balance the dynamic between job demands and 
their individual health or competencies (14). Furthermore, when 
considering work environmental factors in healthy organizations (6), 
improvements in occupational health management can have a 
greater impact on improving work ability (19). We defined the values 
of health in companies as better perceived conditions at work and 
the perceived financial capacities of a company. These conditions 
were positively related to individual work ability in our study, which 
strengthens the integration of a holistic approach in healthy 
organizations (10): Changing the workplace into a healthy place 
would lead to better perceptions of conditions and better 
work ability.

FIGURE 4

The moderating effect of the knowledge- and skill-based approach to health and participation possibilities in health on work ability.

FIGURE 5

The moderating effect of willingness and responsibility for occupational health and participation possibilities in health on work ability.
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4.2 OHL and moderation on an 
interpersonal level on work ability

Moderating effects on the relationship between OHL and WAI 
were investigated on an interpersonal level. A moderating effect of 
HoL was only observed for the knowledge- and skill-based approach 
to health and not for the willingness and responsibility for 
occupational health of the OHL scale. This indicates that when 
competencies regarding occupational health are high, HoL is less 
decisive, but when competencies are low, people profit more from 
HoL. HoL emphasizes that leaders affect employee health in multiple 
ways, directly through their communication and behavior and 
indirectly by influencing tasks and working conditions (43, 83). 
Therefore, on an interpersonal level, HoL plays a crucial role in the 
acquisition of knowledge and skills in occupational health and 
supports employees with low OHL. An interplay of these factors 
elucidates that both the employee and the employer are crucial for 
supporting work ability. This result has implications for occupational 
health promotional efforts to not only place the responsibility for 
improving work ability on the individual but also to create a health-
oriented environment and support the individuals in participating 
through positive leadership (43, 84, 85). Thus, the interaction can 
considerably improve work ability if the managers exemplify healthy 
working, live up to their role model function, and keep the employees’ 
health in mind. These results contribute specific empirical evidence 
that corroborates or supports the theoretical assumptions.

4.3 OHL and moderation on an 
organizational level on work ability

Additionally, we put forward that participation possibilities in 
health at work and values of health in companies moderate the 
positive relationship between OHL factors and WAI on an 
organizational level. Only the participation possibilities in health were 
observed to have a statistically significant interaction with both OHL 
factors. Values of health at work did not have a statistically significant 
interaction. We assumed, that when having the possibility to invest in 
health promotion and adjusting for negative health-related 
environmental factors as a company, the employees could navigate 

and behave in a healthy way in the organization which could lead to 
better work ability (82). These results indicate that a participatory 
health-oriented work environment was more decisive for work ability 
(34) than only the organizational framework for the health of the 
companies (82) in our sample.

Although organizational conditions for changing health at work 
and a financial budget for health promotion exist, it is not yet certain 
that employees will participate in the measures offered and those lead 
to better health for employees. A person-oriented approach to health 
promotion seems to make it possible to relate the existing 
environmental factors to the employee and to find individual solutions 
together with the employer and employee to maintain their ability to 
work. If the needs and resources of employees are recognized, health 
programs can be  adapted to specific target groups so that the 
organizational conditions change and affect personal competencies 
and work ability (86).

In the case of low knowledge and skills concerning occupational 
health, employees differed in their reported work ability depending on 
perceived participation possibilities. However, in the case of high 
knowledge and skills, the perception of high or low participation 
possibilities did not affect the employees’ work ability. As a possible 
explanation, participation possibilities in health at work are associated 
with the knowledge and understanding of the interrelationships of 
health and sources of information (87). The degree of input from 
leaders or the organization and participation in decision-making 
might be the moderating roles for higher work ability. These results 
might imply integrating a participatory design theory (88) to improve 
health literacy models and interventions to have an even higher effect 
on work ability in the long term. In turn, greater participation and 
decision-making or involvement in health processes can relieve the 
burden on employers (especially in small- and medium-sized 
enterprises) and can strengthen the health literacy of employees (89).

4.4 Limitations

We captured employers and employees working in small and 
medium-sized enterprises from a pool of interested people in 
Germany with computer-assisted telephone interviews. Participants 
may report more positively on a telephone rather than on a 

TABLE 6 Hypotheses and effects of investigated scales.

Hypothesis Investigated scales Significant effect found?

1. The individual and interpersonal factors (OHL and HoL), as 

well as the organizational factors (participation possibilities in 

health and values of health in companies), are positively associated 

with work ability when controlling for age, gender, education, and 

hierarchy level.

OHLAa Yes

OHLBb No

HoLc Yes

PARTd Yes

VALe Yes

2. On an interpersonal level, health-oriented leadership moderates 

the positive relationship between OHL and work ability.

OHLA*HoL Yes

OHLB*HoL No

3. On an organizational level, participation possibilities in health 

and values of health in companies moderate the positive 

relationship between OHL and work ability.

OHLA*PART Yes

OHLB*PART Yes

OHLA*VAL No

OHLB*VAL No

aOHLA, Factor knowledge- and skill-based approach to health; bOHLB, Willingness and responsibility for occupational health; cHoL health-oriented leadership; dPART, Participation 
possibilities in health at work; and eVAL, Values of health in companies.
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paper-pencil or computer-based questionnaire, resulting in higher 
values (e.g., for OHL). Due to the respondents being anonymous, 
we were not able to account for certain organizational-level variables 
or potential hierarchal structures in the tested models. Due to the 
focus on small and medium-sized enterprises an adjustment by size 
was not made and has to be taken into account while interpreting and 
generalizing the results. Furthermore, within this cross-sectional 
study, no causal effects can be driven. We showed different significant 
associations of individual, interpersonal, and organizational levels 
with WAI, but further longitudinal analyses or randomized controlled 
trials should examine changes and direction of effects over time.

Second, parts of the measurements were self-constructed within 
this study. To measure participation possibilities in health at work or 
values of health in companies, to our knowledge, the questionnaires 
available in German are rare or do not capture the constructs and our 
conceptual definitions. The factor structure, fit indices, and internal 
consistencies for OHL (25) and participation possibilities in health are 
adequate within the study results. For HoL, we used three adapted 
items from the original scale due to their better contextuality and 
economy within the study. Ideally, the complete scale for HoL could 
have been used. Nevertheless, internal consistency was high (α = 0.90), 
indicating an appropriate selection of items. The self-constructed scale 
for values of health in companies had a low internal consistency and 
the scale needs further research adjustments. Therefore, the 
non-significant effect might occur due to the measurement and should 
be carefully interpreted.

Third, multicollinearity between work-related health factors was 
a limitation. The OHL scale showed two highly correlated factors, as 
both factors are relevant for the whole model while each maintaining 
its unique impact. We solved some of these problems while analyzing 
the individual and organizational factors using separate latent 
regression models.

4.5 Implications for research and practice

Future research could focus on the survey gap on participation 
possibilities in health and the importance of health values in 
companies. Models and survey instruments would facilitate measuring 
and examining whereby these self-constructed questions can 
be understood as a first impulse to orient research on health at work 
in a diversity-sensitive and participatory way. Furthermore, conditions 
for employees can be  strengthened at various levels. For healthy 
organizations, the importance of mission statements related to health 
should be highlighted. In unhealthy and unsafe workplaces, accidents 
or work-related illnesses can occur more frequently, leading to 
absenteeism or decreased productivity. Specific measures at the 
organizational level are particularly worthwhile for individuals with 
low competencies. Suppose health in the organization is lived through 
participation and a positive, health-promoting environment. In that 
case, it is easier for people with fewer resources to adopt healthy 
behavior and remain able to work in the long term. On the one hand, 
it is important to think of OHL together with an interpersonal factor 
such as HoL and implement it in health interventions at work. The 
findings have implications for interventions, suggesting that all levels 
of an organization should be addressed to achieve comprehensive 
change regarding health. In addition, participation possibilities in 
health at work are important for tailoring interventions or strategies 
to specific conditions and optimizing their effectiveness in the work 

context. On the other hand, framework conditions on the 
organizational level are indispensable for individuals to be able to 
commit themselves to health at work and to participate in a healthy 
work environment. In making specific positive changes to the work 
environment, points of entry could be  found in inquiring about 
current needs and idea management, both working toward health 
improvement in companies. This might lead to greater awareness of 
participation opportunities and better work ability, less absenteeism, 
and/or higher productivity in the long term.

5 Conclusion

Employees with low levels of OHL benefit in terms of their ability 
to work from HoL and from possibilities to participate in health. If 
employees can participate, they are motivated to change their own 
workplace or that of their colleagues into a healthy work environment. 
These findings emphasize the importance of creating a supportive 
work environment on an individual, interpersonal, and organizational 
level. Employers, stakeholders, and policymakers should be aware of 
providing employees with adequate OHL, HoL, and participation 
opportunities to maintain and improve work ability and change the 
work environment into a healthy place.
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Background: The workplace is a recognized setting for promoting health among 
adults, and physical activity (PA) interventions are an integral part of workplace 
health promotion (WHP).

Objectives: The present review of reviews aims to provide an overview of 
the main objectives and related outcomes addressed in WHP-related PA 
interventions, as well as the setting-specific aspects considered in the research 
field.

Methods: A scoping review of reviews was conducted. Reviews were included 
if they were peer-reviewed, written in English, and focused on PA interventions 
conducted in the context of WHP. A literature search was conducted in PubMed, 
SPORTDiscus, and Web of Science. Reviews were included if they had been 
published after the year 2000. Information on the following dimensions was 
extracted: author, region, number of primary studies included, target group(s), 
PA interventions included, main objective(s), related outcomes, and setting-
specific aspects.

Results: A total of 17 reviews were included. Six reviews aimed at solely identifying 
the effectiveness of promoting daily PA and reducing sedentary behavior. 
Eleven reviews showed a combined approach considering physical activity 
behavior and/or health and job-related outcomes. Outcomes in the primary 
studies were heterogeneous. None of the reviews had an explicit definition 
of WHP and setting-specific information was very general and sparse. The 
reported setting-specific information was referred to the general importance 
of the workplace setting, the specific importance as an access route to target 
groups, and implementation aspects. Regarding the additional characteristics 
of the reviews, the selection of primary studies was restricted to a specific 
region in 2 of the 17 reviews in advance. Three reviews restricted the target 
group (sedentary workers, women, desk-based workers), while eleven reviews 
included working adults in general and, three reviews gave no information 
about the target group. Eleven intervention approaches of the reviews were 
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behaviorally oriented, two focused solely on environmental interventions, and 
four reviews can be attributed to a combined approach considering behavioral 
and environmental interventions.

Conclusion: For sustainable future developments, the present results indicate 
a strong need for conceptual consolidation of WHP in the research field of PA 
interventions. Therefore, both WHP and health-related PA interventions need 
to take a comprehensive approach comprising behavioral and environmental 
interventions.

KEYWORDS

workplace health promotion, systematic review, physical activity, behavioral 
approach, environmental approach

1 Introduction

The workplace is a recognized setting to promote health among 
adults (1, 2). There is an opportunity to reach a heterogeneous target 
group for health promotion, especially health-related risk groups (3, 
4) and socially deprived employees (3, 4). Furthermore, employees 
spend a long period of their day or life at work (1, 5). The current 
challenges in shortages of skilled workers, the increase in work density, 
and economic challenges are increasingly reinforcing the need to 
engage in employee health.

Workplace health promotion (WHP) programs can include 
organizational approaches, e.g., corporate policies, the 
development of networks (6), or environmental changes (e.g., 
staircase design), as well as behavior-related approaches, e.g., 
advice or coaching on lifestyle aspects (3). According to the 
Luxembourg Declaration, WHP comprises three key pillars: 
improving the work organization and the working environment, 
promoting active participation of the employees, and encouraging 
personal development (7). In a systematic WHP approach, 
behavioral measures (individual level) and environmental 
measures (organizational level) should be combined (7, 8). While 
corresponding multicomponent approaches are considered 
promising in WHP (9), isolated behavioral approaches are 
unlikely to be successful (10). The conceptual approach of WHP 
reflects the current state of research on the relevance of behavioral 
aspects and the respective mesosociological living environment 
– in this case, the workplace – as factors that influence health (11, 
12). Thus, it can be derived from the Luxembourg Declaration (7) 
that WHP is much more than the “access route” to a target group 
(13, 14). Beyond, from a healthcare perspective, WHP pursues 
both risk reduction in the sense of prevention and competence 
development in the sense of health promotion (15).

Within the field of WHP, physical activity (PA) is a main field of 
action. Thereby, the concept and the related core objectives of PA 
promotion are multidimensional and comprise physical, mental and 
social health objectives, behavioral aspects, as well as living and 
working conditions (16, 17). In Germany, more than half of the 
environmental and around 70% of the behavior-related WHP 
measures are to be allocated to PA (18). The high proportion of PA 
interventions in WHP is due to the various positive effects of PA on 

health, which refer not only to physical capacity (19), but also to the 
prevention on the course of chronic diseases (19–23). Beyond, positive 
effects of PA on mental well-being (24, 25), social integration (26), 
social competence (27) and, regarding the work context, on promoting 
productivity (28), increasing workability (28), and reduction of sick 
leave (29, 30) are proven.

Taking into account the relevance of PA in WHP, the present 
review of reviews aims to provide an overview of the objectives of PA 
interventions, the main outcomes addressed, and how setting-specific 
aspects of the workplace are considered in the research field. The 
related research questions are:

 1 What are the main objectives and outcomes addressed in 
workplace-related PA interventions?

 2 How is the workplace setting considered in workplace-related 
PA interventions?

2 Methods

A scoping review of reviews (SRR) was conducted to take a 
superordinate perspective by taking reviews into account while 
reducing the amount of literature. An SRR approach can elucidate 
current research directions and conceptual ambiguities, providing an 
overview of research activities and possible gaps on a particular topic, 
and addressing exploratory research questions (31–34). This SRR was 
conducted following the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses Extension for Scoping Reviews 
(PRISMA-ScR) (35) and was registered prospectively on the Open 
Science Framework on June 8, 2022.1

2.1 Eligibility criteria

Reviews were included if they 1) were peer-reviewed, 2) were 
written in English, 3) focused on PA interventions, and 4) were 

1 https://osf.io/w8rq5

327

https://doi.org/10.3389/fpubh.2024.1353119
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://osf.io/w8rq5


Schaller et al. 10.3389/fpubh.2024.1353119

Frontiers in Public Health 03 frontiersin.org

conducted in the context of WHP. Appropriate article types  
were systematic review, meta-analysis, meta-synthesis, scoping 
review, rapid review, and narrative review. The eligibility criterion 
of a WHP context was assessed based on the target population  
of working adults and/or terms such as “health” and “health 
promotion” in combination with “workplace-related,” “in/at  
the workplace” and other similar terms in the title, abstract,  
and description in the background, review objective, or  
methods.

Exclusion criteria were 1) interventions only assessing PA as 
an outcome without a PA intervention component, 2) reviews with 
mixed focuses that examined combined approaches or dealt with 
PA promotion as only one aspect or intervention component, 
respectively (e.g., multidimensional approaches additional 
consideration of, among others, sleep or nutrition or stress or 
substance use interventions), 3) reviews including also formative, 
mixed-method or qualitative studies and not only interventions 
studies, and 4) reviews on PA interventions on patient populations 
or the treatment of specific diseases. We  limited the search  
period to published studies between January 2000 and November  
2023.

2.2 Information sources and search

A computerized systematic literature search was conducted in 
PubMed, SPORTDiscus, and Web of Science and finalized in 
November 2023. Search terms related to physical activity, the 
workplace setting, health promotion, and intervention research 
were used with operators (“OR,” “AND,” and “NOT“) and 
truncations (“*”) with appropriate adjustments for each database. 
Articles were imported into the literature management program 
Rayyan (36). After removing all duplicates, two reviewers (GS and 
LB) independently screened all titles/abstracts in the first step and 
full texts in the second step based on the eligibility criteria. Any 
disagreements were resolved by consensus or consultation with a 
third reviewer (AS).

2.3 Data charting and synthesis of  
results

Two reviewers (AS and GS) read all included full texts and 
extracted the following information from the reviews: first author 
(name; year), region (region defined in the review/regions of the 
primary studies), number of included primary studies in the 
review (n), target group (of the review/participants in the primary 
studies), PA interventions (interventions included in the review 
(behavioral; environmental)/intervention approaches of the primary 
studies), main objective(s) of the review, related outcomes in the 
primary studies (physical activity-related/health-related/
job-related), information on the consideration of the workplace 
setting (implementation aspects/importance as an access route to 
employees/general significance of the setting). The information 
extracted was categorized within the results table and summarized 
narratively (see Figure 1, Table 1).

3 Results

The systematic search resulted in 1.324 reviews. After removing 
duplicates, screening titles, abstracts, and full texts, 17 reviews met the 
inclusion criteria (see Figure 1).

3.1 Main objectives of the reviews

Six reviews pursued the objective of identifying solely the 
effectiveness of PA interventions on promoting PA and/or 
reducing sedentary behavior (39, 41–43, 45, 54). Two reviews 
focused on the effects of PA interventions on improving 
psychological well-being and mental health (37, 38, 50, 52) and 
two assessed workability (46, 53). One review each showed a 
fitness approach (40, 49) or focused musculoskeletal pain (48). 
Five reviews showed a combined approach regarding the 
objectives, considering physical activity behavior and health 
outcomes (38, 40, 44, 47, 52). The outcomes of the respective 
primary studies could be  assigned to the following categories: 
physical activity-related outcomes (38, 39, 41–45, 47, 52, 54), 
health-related outcomes (37, 38, 40, 44, 47–50, 52), and job-related 
outcomes (38, 41, 46, 48, 52, 53).

3.2 Consideration of the workplace setting

Although relevant information was drawn from all sections of the 
reviews (background, methods, discussion) regarding the 
consideration of the workplace, very little information was found. The 
available information from the reviews was classified into three 
categories: general consideration of the setting, the workplace as an 
access route to employees, and implementation aspects. Ten reviews 
noted the general importance of the workplace as a critical setting for 
health promotion and disease prevention (38, 40, 42–47, 52). The 
relevance was mainly explained by health effects for employees, with 
two reviews also arguing from a company-related perspective (46, 47). 
Implementation aspects were considered in ten reviews (37–39, 41, 
44–46, 49, 53, 54). Three times it was specified that the interventions 
were carried out solely during working hours (37, 41, 45) and eight 
times that they should be carried out at the workplace (37, 39, 41, 45, 
46, 49, 53, 54). Regarding implementation, two reviews described the 
workplace as a relatively controlled setting for implementing a PA 
intervention (44, 49) and three reviews focused on interventions 
conducted at workplaces and during leisure time (46, 53, 54). The 
importance of WHP as an access route to a target group in their daily 
lives was explicitly mentioned in five reviews (38, 42, 47, 52, 54).

3.3 Further characteristics of the reviews

Two of the 17 reviews restricted their selection of primary 
studies in advance to a specific region [various high-income 
countries (47), Europe (44)]. In eight reviews, there was no 
regional restriction in the search strategy, but the countries where 
the primary studies were conducted were reported in the results 
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section (37, 42, 43, 49, 50, 52–54). Seven reviews (38–41, 45, 46, 
48) did not report the region of the studies or the study selection 
at any point. The number of studies included ranged from 3 (50, 
52) to 40 (41). In three reviews, a search restriction was made to 
a specific target group (sedentary workers, women, desk-based 
workers) (40, 45, 53). Ten reviews included working adults in 
general but reported the branches or sectors of the primary studies 

included (37–39, 42, 43, 47, 50, 52, 54). Two reviews gave no 
information about the target group (43, 48). Eleven intervention 
approaches of the reviews were behaviorally oriented (37, 39, 40, 
44, 47–50, 53), two reviews were focused solely on the 
environment (42, 43), and four reviews can be  attributed to a 
combined approach considering behavioral and environmental 
intervention approaches (41, 45, 46, 54).

FIGURE 1

Flow diagram illustrating the search and selection process.
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TABLE 1 Characteristics, main objectives, and information on the conceptual basis for workplace health promotion.

# Author Region 
defined in 
the review/
regions of 
the primary 
studies

Number 
of 

included 
primary 
studies

Target group(s) 
of the review/
branches of the 
primary studies

Physical activity 
intervention included in 
the review/intervention 
approaches of the 
primary studies

Main 
objective(s) of 
the review

Related outcomes in 
the primary studies

Information on the consideration 
of the workplace setting

1 Abdin et al. 

(37)

Not specified/

Europe, Australia

5 Working adults/

university settings, 

small- to medium-sized 

organizations

Behavioral:

Face-to-face interventions/exercise, 

yoga, walking

Effectiveness of PA 

interventions for 

improving 

psychological well-

being

Health-related outcomes:

Stress, life purpose, life 

satisfaction, subjective 

wellbeing

No information

2 Bordado Sköld 

et al. (38)

Not specified / 

Europe, North 

America, Japan, 

Australia

22 Working adults/

employees, health 

personnel in hospitals or 

nursing homes, 

laboratory technicians, 

and other manual job 

settings

Behavioral:

Minimum weekly workplace exercise/

cardio training and aerobics, strength 

and resistance training, yoga, walks

Effects on the 

psychosocial 

working 

environment and 

mental health among 

employees

Health-related outcomes:

Mental health and/or 

psychosocial environment

Implementation aspects:

 • Interventions at the workplace or during 

working hours

3 Buckingham 

et al. (39)

Not specified / 

United States, 

Australia, 

Canada, 

Netherlands, 

Belgium, 

Singapore, 

Finland, Norway

25 Working adults/

academic and academic 

medical institutions, 

healthcare, health 

insurance, wellbeing 

improvement, property 

and infrastructure, 

pension

Insurance, financial 

services, road 

maintenance, haulage

Behavioral and/or environmental: 

Mobile health technology, including 

wearable activity monitors and 

smartphone applications/standalone 

mobile health interventions, multi-

component interventions; exclusive 

workplace or more comprehensive 

lifestyle interventions

Effectiveness, 

feasibility, and 

acceptability of 

mHealth 

interventions in the 

promotion of 

physical activity and 

reduction of 

sedentary behavior 

in the workplace

Physical activity-related 

outcomes:

Sedentary time, daily steps, 

weekly physical activity, weekly 

exercise, intensity-specific 

physical activity

Importance as an access route to employees:

 • Recruitment at the workplace and/or the 

intervention was delivered in the workplace

Implementation aspects:

 • Exclusive workplace or a wider lifestyle 

intervention

4 Burn et al. (40) Not specified / 

Denmark, 

United Kingdom, 

Sweden, Norway, 

Netherlands, 

Turkey, Canada, 

United States

12 Working adults/office 

workers, pharmaceutical 

company workers, 

construction workers, 

care workers, cleaners, 

poultry processing 

workers

Behavioral:

Interventions of at least moderate 

intensity / Aerobic (walking: nature 

walk; stair climbing; running), 

Resistance (kettle bells, lower body 

strengthening, theraband exercises), 

multi-component training (cycling, 

rowing, and resistance training)

Effects on 

cardiorespiratory 

fitness (CRF)

Health-related outcomes:

Peak oxygen consumption 

(VO2peak), CRF (as measured 

by actual or predicted 

VO2peak)

Implementation aspects:

 • The workplace as a relatively controlled setting

 • Prescription and delivery in the workplace or 

commenced from the workplace

(Continued)
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# Author Region 
defined in 
the review/
regions of 
the primary 
studies

Number 
of 

included 
primary 
studies

Target group(s) 
of the review/
branches of the 
primary studies

Physical activity 
intervention included in 
the review/intervention 
approaches of the 
primary studies

Main 
objective(s) of 
the review

Related outcomes in 
the primary studies

Information on the consideration 
of the workplace setting

5 Chau (41) Not specified / 

not reported

6 Working adults/

universities, mid- to 

large-sized workplaces, 

occupational health care 

units

Behavioral:

Interventions to increase energy 

expenditure: increase physical activity 

or decrease sitting/tailored physical 

activity advise or counseling, physical 

activity counseling plus fitness testing, 

weekly email messages, pedometers

Effectiveness of 

workplace 

interventions to 

reduce sitting

Physical activity-related 

outcomes:

Specific measure of sitting or 

activities ≤1.5 METs (self-

report or objective; including 

measures of sitting with or 

without duration)

Implementation aspects:

 • The interventions were carried out in a 

workplace setting

6 Commissaris 

(42)

Not specified / 

not reported

40 Not reported / not 

reported

Behavioral and/or environmental:

Interventions during productive work 

/ alternative workstations, 

interventions promoting stair use, 

personalized behavioral interventions

Effectiveness in 

reducing sedentary 

behavior and/or 

increasing physical 

activity

Job-related outcomes:

Work performance

Physical activity-related 

outcomes:

Metabolic and physiological 

responses

Implementation aspects:

 • The interventions were implemented during 

productive work in a workplace

7 Forberger et al. 

(43)

Not specified / 

United Kingdom, 

Belgium, France, 

Spain, 

Switzerland, 

United States, 

Australia, 

Canada, Japan, 

Singapore

26 Working adults/ 

universities, public 

authorities, health 

insurance companies, 

private companies 

(brewing company, 

hospital, IT company, 

telecommunication, 

water supply)

Environmental:

Interventions using nudges/software 

package for Sitting Pad, information, 

and guidelines, WatchMinder that 

vibrates every 30 min, poster 

prompts, office clock with reminder 

function, meetings on foot

Analyze WHP 

interventions aiming 

at increasing PA or 

reducing SB using 

nudges

Physical activity-related 

outcomes:

Increase PA. decrease SB

Importance as an access route to employees:

 • Facility-based approaches such as WHP programs 

as a promising strategy to increase daily PA in the 

adult population

General importance of the setting:

 • Life course perspective of WHP, targeting a 

significant portion of the population throughout 

their working lives

8 Freak-Poli 

et al. (44)

Various high-

income countries

14 Working adults / diverse 

workplaces (from offices 

to physical workplaces)

Behavioral:

Multi-component health promotion 

interventions with a pedometer 

component for the entire duration of 

the intervention

Effectiveness to 

increase physical 

activity and improve 

long-term health 

outcomes

Physical activity-related outcomes:

Metabolic equivalents (METs), 

step count, METs for moderate 

and vigorous activity combined, 

incidental activity (incorporated 

into work or leisure time), 

sedentary behavior

Health-related outcomes:

Cardiovascular disease and type 2 

diabetes risk factors, 

Anthropometric measures, blood 

pressure, hypertension, resting 

heart rate, biochemical measures, 

blood cholesterol, disease risk 

scores, type 2 diabetes risk, quality 

of life, social support, satisfaction 

with life, adverse effect

General importance of the setting:

 • The workplace was described as a key setting for 

health promotion and disease prevention

 • Opportunities for employers to improve worker 

health, reduce absenteeism, and increase 

productivity and benefit for the employee

Importance as an access route to employees:

 • Opportunity to access groups of participants in 

their daily lives

(Continued)
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defined in 
the review/
regions of 
the primary 
studies

Number 
of 

included 
primary 
studies

Target group(s) 
of the review/
branches of the 
primary studies

Physical activity 
intervention included in 
the review/intervention 
approaches of the 
primary studies

Main 
objective(s) of 
the review

Related outcomes in 
the primary studies

Information on the consideration 
of the workplace setting

9 Hutcheson 

et al. (45)

Not specified / 

Australia, North 

America, Europe

15 Working adults/call 

center, physical activity 

research center, health 

promotion office, 

university employees, 

health agency 

employees, government 

agency employees

Environmental:

Worksite interventions targeting 

sedentary behavior

Identify work site–

based, environmental 

interventions to 

reduce sedentary 

behavior

Physical activity-related 

outcomes:

Sedentary behavior: 

inclinometers, accelerometers, 

self-report questionnaires

General importance of the setting:

 • The work site setting as an important setting for 

health promotion

10 Lusa et al. (46) Not specified / 

United States, 

Netherlands, 

Finland, 

Denmark, Spain, 

Canada, 

Australia, 

United Kingdom, 

Turkey, Germany, 

Slovenia, Japan, 

Saudi Arabia

29 Sedentary workers / not 

reported

Behavioral:

Interventions aiming at decreasing 

sedentary time at work or increasing 

the amount of PA at work or during 

leisure time / physical exercise-

oriented interventions, physical 

exercise and/or breaks, physical 

exercise and/or workstation activities

Promoting work 

ability by increasing 

physical activity at 

workplaces

Job-related outcomes:

Work productivity, sickness 

absence, work ability, work 

performance

Implementation aspects:

 • The interventions were carried out in a workplace 

setting or organized by the employer

 • Interventions were performed a) at the workplace, 

b) both at workplaces and during leisure time, c) 

in a laboratory or a simulated situation

11 Moreira-Silva 

et al. (47)

Not specified / 

not reported

12 Not reported / not 

reported

Behavioral:

Interventions in the workplace

Effectiveness in 

reducing 

musculoskeletal pain

Health-related outcomes:

Back pain, CRF, aerobic 

capacity, well-being, muscle 

pain, back pain, complaints 

from neck and shoulders, 

headache, extension and 

flexion strength of the upper 

extremities, subjective health 

complaints

Job-related outcomes:

Job satisfaction, sick leave

General importance of the setting:

 • To promote health by reducing health risks and 

actively preventing disease incidence

12 Nestler et al. 

(48)

Not specified / 

not reported

15 women aged 18 to 

65 years / not reported

Behavioral:

Training/gym machine training, 

exercise bands, body perception 

training, body weight training, static 

arm-holding exercise, endurance 

running

Effects on muscle 

strength, physical 

performance ability, 

and health-related 

parameters

Health-related outcomes:

Body composition, 

musculoskeletal pain, 

subjective well-being

General importance of the setting:

 • High potential for health-promoting activities

TABLE 1 (Continued)
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the review/
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studies
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primary 
studies

Target group(s) 
of the review/
branches of the 
primary studies

Physical activity 
intervention included in 
the review/intervention 
approaches of the 
primary studies

Main 
objective(s) of 
the review

Related outcomes in 
the primary studies

Information on the consideration 
of the workplace setting

13 Pereira et al. 

(49)

Not specified/ 

not reported

9 Working adults / not 

reported

Behavioral and/or environmental:

Any onsite workplace structured 

health-enhancing physical activity 

(HEPA) programs during or outside 

of paid work time but distinct from 

work-related PA / strengthening 

exercises, aerobic exercises, physical 

training, walking routes, walking 

while working, integrated health 

programs including educational 

sessions, therapeutic yoga

Effects from the 

employer’s 

perspective

Job-related outcomes:

productivity measurement

Job-related outcomes:

Quantitative measurements of 

job performance, workability

General importance of the setting:

 • WHP as an important component of an 

organization’s business plan to improve worker 

health and productivity

Implementation aspects:

 • On-site workplace programs outside of regular 

work duties

14 Taylor et al. 

(50)

Not specified / 

not reported

13 Desk-based workers / 

not reported

Behavioral and/or environmental:

Prompt software programs installed 

as behavioral change interventions/

software, reminder systems, computer 

prompt

Reducing sedentary 

behavior and 

promote physical 

activity

Physical activity-related 

outcomes:

Sedentary behavior and/or 

physical activity at work

General importance of the setting:

 • Optimal venue for health promotion interventions 

(established structures, reaching the target group 

for extended periods, mobilization of multiple 

tools and resources, established communication 

channels, modification of environments)

Implementation aspects:

 • Interventions during work hours and delivered 

through a work personal computer or laptop

15 Vuillemin et al. 

(51)

Europe / 

United Kingdom, 

Finland, Belgium, 

Norway, Spain, 

Switzerland, 

Netherlands, 

Sweden, 

Denmark, 

Germany

33 Working adults / not 

reported

Behavioral:

Interventions increasing physical 

activity of employees in a workplace/

counseling, exercise training (aerobic 

fitness and muscular training), active 

commuting, walking interventions, 

stair use, multi-component 

interventions

Effectiveness of 

physical activity 

promotion 

interventions in the 

worksite

Physical activity-related 

outcomes:

Habitual physical activity level

Health-related outcomes:

Physical fitness (CRF, 

strength); obesity-related 

outcomes (BMI, body weight, 

percentage body fat, waist 

circumference, waist-to-hip 

ratio)

General importance of the setting:

 • Important setting to implement programs and 

strategies to promote physical activity and prevent 

body weight gain and obesity

Implementation aspects:

 • Interventions in a worksite setting 

(including commuting)

 • The worksite as a relatively controlled environment 

where a substantial proportion of the adult 

population can be reached
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defined in 
the review/
regions of 
the primary 
studies

Number 
of 

included 
primary 
studies

Target group(s) 
of the review/
branches of the 
primary studies

Physical activity 
intervention included in 
the review/intervention 
approaches of the 
primary studies

Main 
objective(s) of 
the review

Related outcomes in 
the primary studies

Information on the consideration 
of the workplace setting

16 Amatori et al. 

(52)

Not specified / 

not reported

7 Working adults / 

employees in 

universities, hospitals, or 

office settings

Behavioral:

High-intensity training (HIT) 

programs within the workplace and 

tested at least one physiological, 

psychological, or work-related 

outcome (training type; modalities; 

training frequency; session duration; 

exercise Intensity; intervention 

duration)

Summarize the 

evidence about the 

feasibility and 

effectiveness of HIT 

interventions in the 

workplace setting for 

improving health- 

and work-related 

outcomes

Physical activity-related 

outcomes:

Body composition, CRF, 

muscle strength, blood 

pressure, haematochemical 

parameters

Health-related outcomes:

Mental wellbeing, health-

related quality of life, stress, 

anxiety, motivation and self-

efficacy to exercise

Job-related outcomes:

Work productivity, job 

satisfaction

General importance of the setting:

 • Potential solution to counteract the adverse effects 

of prolonged sitting time, sedentary behavior, and 

monotonous and/or strenuous physical tasks

 • Exercise interventions in the workplace represent a 

viable approach to increasing employees’ health

Importance as an access route to employees:

 • Lack of time, work schedule conflicts, low 

perceived self-efficacy, and lack of motivation were 

reported to be the most important barriers to 

workplace exercise participation

 • Strategies to overcome these barriers: 

opportunities to exercise throughout the workday 

and organizing frequent group exercise classes

Implementation aspects:

 • exercise programs are generally not integrated into 

a work environment

 • Rather constrained to a “would be nice to 

have” add-on

 • Many programs fail, mainly due to poor 

integration in the work environment, perceived 

lack of time, low self-efficacy, and lack of 

motivation

17 Larinier et al. 

(53)

Not 

specified/United 

States, Sweden

3 Healthy adult employees 

/military recruits; 

construction or manual 

workers

Behavioral:

Warm-up defined as short bout of 

exercise realized before work and 

aiming to improve muscle dynamics 

to prevent injury and to prepare the 

worker to learn its task / passive 

stretching intervention targeting the 

whole body; a combination of 

exercises based on dynamic 

movements, dynamic flexibility, 

strengthening, agility, and plyometric 

exercises

Assess the effects of 

warm-up 

interventions 

implemented in the 

workplace on work-

related 

musculoskeletal 

(WMSDs), physical 

and psychosocial 

functions

Health-related outcomes:

Pain, discomfort, fatigue, 

quality of life, psychosocial 

stress at work, injury rate

Physical activity-related 

outcomes:

Physical functions, leisure time 

activity

Job-related outcomes:

Job satisfaction, motivation at 

work, xperienced

workload

General importance of the setting:

 • Great potential for improving health and 

preventing WMSDs

Importance as an access route to employees:

 • Perfect area to reach and to raise awareness of a 

large number of workers
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4 Discussion

This review of reviews provides an overview of the objectives, 
related outcomes, and how settings-specific aspects in workplace-related 
PA interventions were considered. Overall, information on the 
consideration of the setting in the reviews was sparse. The information 
reported was somewhat related to general aspects regarding the 
importance of the WHP setting and/or an access route to the respective 
target group and implementation aspects. There was substantial 
heterogeneity in terms of the objectives of the reviews and the resulting 
outcome variables included in the primary studies. Regarding additional 
characteristics, the region and the target group were rarely specified or 
restricted, and most reviews referred to behavioral PA interventions.

It is widely known that WHP and PA interventions should go 
beyond addressing purely functional or biomedical outcomes on the 
individual level. In the field of health promotion, there is a common 
understanding that the concept of health refers not only to the physical 
dimension but also to the psychological and social dimensions. 
Though health is more than the mere absence of complaints, disorders, 
or diseases (51, 55), it is considered a resource for daily life (2). Based 
on the Ottawa Charter, interventions in health promotion address “the 
process of enabling people to increase control over, and to improve, 
their health” (2). The objectives addressed in the reviews generally 
indicate that some multidimensionality of PA interventions is 
apparent in the research field of WHP. Even though most reviews 
focus on the effects of PA interventions on PA promotion or the 
reduction of sedentary behavior, also effects on mental health or 
workability were examined. This is underlined by the outcomes 
assessed in the included primary studies (PA-related, health-related, 
and job-related outcomes) (38, 41, 46, 48, 53). Nevertheless, less than 
half of the reviews pursued a combined and multidimensional 
approach by considering PA behavior and health outcomes. Beyond 
this, no systematic consideration of the biopsychosocial approach is 
apparent in the reviews. This finding is consistent with two reviews on 
WHP in Nordic countries, which elaborated that the research field 
tends to focus on a biomedical perspective, that the workplace setting 
is primarily seen as an access to the target groups, and that the 
majority of the studies focused on pathogenic outcomes and individual 
risk factors, rather than environmental changes (28, 56). The present 
review of reviews also showed that PA interventions in WHP are 
primarily behavior-oriented. This may indicate that PA interventions 
do not meet the requirements of an integrated WHP, which combines 
organizational and behavioral approaches (7, 8). Besides, this does not 
comply with the recommendations for PA promotion suggesting 
conducting multicomponent PA interventions combining 
environmental measures on the structural and process levels (e.g., 
creating an infrastructure to promote PA; the possibility of 
participation during working hours) and behavioral measures (e.g., 
courses and exercise programs) (57).

As WHP can be considered a complex intervention in a complex 
setting (58), it was astonishing that, based on our findings, the reviews 
were not based on an explicit definition of WHP. Even if there is no 
international definition of WHP at present, it would be beneficial for 
the respective reviews to define what is meant by WHP or how it was 
defined in the search strategy. Beyond this, no detailed information 
on how the workplace setting was considered was elaborated in the 
reviews. The sparse information in the included reviews on the 
consideration of setting-specific aspects in PA interventions in WHP 

indicates that the term WHP might instead be used as an umbrella 
term and not as a theoretical foundation or defined framework 
condition of the PA interventions. From a meso-sociological 
perspective, WHP-related organizational framework conditions of the 
respective PA intervention should be considered (59). Therefore, PA 
interventions at the workplace should not only be seen as a training 
intervention at a specific location (the workplace), but it is necessary 
to systematically implement them into the respective organization and 
establish new structures. This includes, amongst others, necessary 
personnel and financing aspects and implementing the PA 
intervention in the operational process. Against the same background, 
it is surprising that the respective employee target group or the 
corporate branch was not specified in more detail. Both are key 
components in developing and evaluating complex interventions 
(60–62). The standard application of implementation frameworks 
could substantially contribute here (63). For example, a hybrid 
approach that combines elements of clinical effectiveness and 
implementation research might be promising (64). Curran et al. (64) 
distinguish between three types of hybrid models, which, transferred 
to the field of workplace-related PA interventions, could 
be characterized as follows: (1) testing the effects of a PA intervention 
on relevant outcomes on the individual level, while gathering 
information on implementation, (2) dual testing of the effects of the 
PA intervention on the individual level and implementation strategies, 
and (3) evaluating an implementation strategy while gathering 
information on the effect of the PA-intervention on relevant outcomes 
on the individual level. However, of the 17 reviews included in our 
review of reviews, only one showed a hybrid approach (38).

From a macro-sociological perspective, the research field should 
also consider the respective national welfare law framework and 
related quality criteria regarding WHP [e.g., (65)]. Against this 
background, it is surprising that most reviews have included studies 
from different countries and even continents alike. As there are 
various national legal bases for WHP, this underlines the great 
heterogeneity and inconsistent use of WHP as an umbrella term. 
Different national welfare law framework for WHP might affect, 
amongst other things, the intervention design, but also the goals of a 
PA intervention. Even within Europe, occupational health and safety 
policies differ considerably. Some member states require no action on 
promoting health at work, while others show fragmented attention to 
WHP in their national policy (66). In contrast, six countries (Austria, 
Denmark, Finland, Germany, Sweden, and the United  Kingdom) 
provide clear national guidelines specific to WHP. Thus, Germany has 
even adopted national regulation for WHP with a legal obligation for 
the statutory health insurers to finance WHP to a certain extent if they 
comply with defined quality criteria (66).

Although the present review of reviews makes an important 
contribution to the future development of conceptual approaches in 
WHP-related PA promotion, it is important to point out some 
limitations. First, the analyzes were based on the researchers’ prior 
understanding of the topic under investigation, especially health-
related PA and WHP. In this respect, the analysis does not aim to 
verify or objectify but to contribute to research on PA interventions 
in WHP. Second, to answer the research question on the 
consideration of the setting in the reviews, we took a comprehensive 
approach to data extraction and considered all relevant information 
from the respective review, regardless of whether it was in the 
background, methodology, results, or discussion. This can 
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be considered both a strength and a limitation. On the one hand, this 
weakens the systematic nature of the search; on the other hand, 
against the background of the current approach in this subject area, 
this offers a first opportunity to elaborate on the sparse setting-
specific information. Third, the inclusion criteria were limited 
exclusively to reviews with PA interventions. Multidimensional 
intervention approaches (e.g., PA interventions in combination with 
nutrition and/or stress management services) were not included. 
Finally, the scoping review of reviews approach does not allow 
conclusions to be drawn about the description of the conceptual 
foundation and setting-specific information regarding WHP in the 
primary studies.

5 Conclusion

How the setting-specific aspects are taken into account in 
WHP-related PA interventions fundamentally influences the future 
research. This review of reviews underlines a strong need for 
conceptual consolidation of WHP and the consideration of the 
setting in the research field of PA interventions. Thereby, both WHP 
and health-related PA-interventions take a comprehensive and 
integrated approach considering behavioral and environmental 
interventions. The development of evidence in WHP-related PA 
interventions is considerably more difficult as long as there is a lack 
of theory-based PA interventions in WHP. Furthermore, it is of 
utmost importance to obtain and consider precise information on 
the meso- and macro-sociological context factors to sustainably 
implement and/or transfer PA intervention in WHP. For this reason, 
future studies should also explicitly report on the respective national 
legal bases for WHP.

Data availability statement

The original contributions presented in the study are included in 
the article/supplementary material, further inquiries can be directed 
to the corresponding author.

Author contributions

AS: Conceptualization, Data curation, Formal analysis, Funding 
acquisition, Methodology, Project administration, Resources, 
Visualization, Writing – original draft, Writing – review & editing. GS: 
Conceptualization, Data curation, Formal analysis, Methodology, 
Writing – review & editing. LB: Data curation, Formal analysis, 
Writing – review & editing. ML: Writing – review & editing.

Funding

The author(s) declare financial support was received for the 
research, authorship, and/or publication of this article. We 
acknowledge financial support for publication fee of the Universität 
der Bundeswehr München.

Acknowledgments

The authors would like to thank Ole Müller for his support with 
the formatting of the manuscript.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

References
 1. World Health Organization (2018). Global action plan on physical activity 

2018–2030: more active people for a healthier world. Available at: https://apps.who.int/
iris/handle/10665/272722

 2. World Health Organization (1986). Ottawa charter for health promotion. Available 
at: https://www.euro.who.int/__data/assets/pdf_file/0004/129532/Ottawa_Charter. 
pdf

 3. van Heijster H, Boot CRL, Robroek SJW, Oude Hengel K, van Berkel J, De V, et al. 
The effectiveness of workplace health promotion programs on self-perceived health of 
employees with a low socioeconomic position: an individual participant data meta-
analysis. SSM Popul Health. (2021) 13:100743. doi: 10.1016/j.ssmph.2021.100743

 4. Southerton D. Time, consumption and the coordination of everyday life. London: 
Palgrave Macmillan (2020).

 5. Tudor-Locke C, Leonardi C, Johnson WD, Katzmarzyk PT. Time spent in physical 
activity and sedentary behaviors on the working day: the American time use survey. J 
Occup Environ Med. (2011) 53:1382–7. doi: 10.1097/JOM.Ob013e31823c1402

 6. Schaller A, Fohr G, Hoffmann C, Stassen G, Droste-Franke B. Supporting cross-
company networks in workplace health promotion through social network analysis-
description of the methodological approach and first results from a model project on 
physical activity promotion in Germany. Int J Environ Res Public Health. (2021) 18:6874. 
doi: 10.3390/ijerph18136874

 7. European Network for Workplace Health Promotion (1997). Luxembourg 
declaration on workplace health promotion in the European Union. Available at: https://
www.enwhp.org/?i=portal.en.policies-and-declarations

 8. Cillekens B, Lang M, van Mechelen W, Verhagen E, Huysmans MA, Holtermann 
A, et al. How does occupational physical activity influence health? An umbrella review 
of 23 health outcomes across 158 observational studies. Br J Sports Med. (2020) 
54:1474–81. doi: 10.1136/bjsports-2020-102587

 9. Heaney CA, Goetzel RZ. A review of health-related outcomes of multi-component 
worksite health promotion programs. Am J Health Promot. (1997) 11:290–307. doi: 
10.4278/0890-1171-11.4.290

 10. Shain M, Kramer DM. Health promotion in the workplace: framing the concept; 
reviewing the evidence. Occup Environ Med. (2004) 61:643–8. doi: 10.1136/oem.2004.013193

 11. Bambra C, Gibson M, Sowden A, Wright K, Whitehead M, Petticrew M. Tackling the 
wider social determinants of health and health inequalities: evidence from systematic 
reviews. J Epidemiol Community Health. (2010) 64:284–91. doi: 10.1136/jech.2008.082743

 12. Marmot MG. Status syndrome: How our position on the social gradient affects 
longevity and health. London: Bloomsbury (2004).

 13. Whitelaw S, Baxendale A, Bryce C, MacHardy L, Young I, Witney E. 'Settings' based 
health promotion: a review. Health Promot Int. (2001) 16:339–54. doi: 10.1093/
heapro/16.4.339

336

https://doi.org/10.3389/fpubh.2024.1353119
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://apps.who.int/iris/handle/10665/272722
https://apps.who.int/iris/handle/10665/272722
https://www.euro.who.int/__data/assets/pdf_file/0004/129532/Ottawa_Charter.pdf
https://www.euro.who.int/__data/assets/pdf_file/0004/129532/Ottawa_Charter.pdf
https://doi.org/10.1016/j.ssmph.2021.100743
https://doi.org/10.1097/JOM.Ob013e31823c1402
https://doi.org/10.3390/ijerph18136874
https://www.enwhp.org/?i=portal.en.policies-and-declarations
https://www.enwhp.org/?i=portal.en.policies-and-declarations
https://doi.org/10.1136/bjsports-2020-102587
https://doi.org/10.4278/0890-1171-11.4.290
https://doi.org/10.1136/oem.2004.013193
https://doi.org/10.1136/jech.2008.082743
https://doi.org/10.1093/heapro/16.4.339
https://doi.org/10.1093/heapro/16.4.339


Schaller et al. 10.3389/fpubh.2024.1353119

Frontiers in Public Health 12 frontiersin.org

 14. Poland B, Krupa G, McCall D. Settings for health promotion: an analytic 
framework to guide intervention design and implementation. Health Promot Pract. 
10:505–16. doi: 10.1177/1524839909341025

 15. Sozialgesetzbuch (SGB) Fünftes Buch (V) - Gesetzliche Krankenversicherung: 
SGB; (1988). Germany Sozialgesetzbuch (SGB)

 16. Bös K, Brehm W (1999). Gesundheitssport - Abgrenzungen und Ziele Available at: 
https://www.sportwissenschaft.de/fileadmin/pdf/dvs-Info/1999/1999_2_boebrehm.pdf

 17. Brehm W, Bös K, Opper E, Saam J. Gesundheitssportprogramme in Deutschland: 
Analysen und Hilfen zum Qualitätsmanagement für Sportverbände, Sportvereine und 
andere Anbieter von Gesundheitssport. Schorndorf: Hofmann (2002).

 18. Bauer S, Geiger L, Niggemann R, Präventionsbericht Seidel J. (2020): Kranken- 
und Pflegekassen haben Engagement bei Prävention in Lebenswelten verstärkt. Available 
at: https://md-bund.de/presse/pressemitteilungen/neueste-pressemitteilungen/
praeventionsbericht-2020-kranken-und-pflegekassen-haben-engagement-bei-
praevention-in-lebenswelten-verstaerkt-1.html

 19. Lee I-M, Shiroma EJ, Lobelo F, Puska P, Blair SN, Katzmarzyk PT. Effect of physical 
inactivity on major non-communicable diseases worldwide: an analysis of burden of disease 
and life expectancy. Lancet. (2012) 380:219–29. doi: 10.1016/S0140-6736(12)61031-9

 20. Booth FW, Roberts CK, Laye MJ. Lack of exercise is a major cause of chronic 
diseases. Compr Physiol. (2012) 2:1143–211. doi: 10.1002/cphy.c110025

 21. Fiuza-Luces C, Garatachea N, Berger NA, Lucia A. Exercise is the real polypill. 
Physiology (Bethesda). (2013) 28:330–58. doi: 10.1152/physiol.00019.2013

 22. Pedersen BK, Saltin B. Exercise as medicine - evidence for prescribing exercise as 
therapy in 26 different chronic diseases. Scand J Med Sci Sports. (2015) 25:1–72. doi: 
10.1111/sms.12581

 23. Powell KE, Paluch AE, Blair SN. Physical activity for health: what kind? How 
much? How intense? On top of what? Annu Rev Public Health. (2011) 32:349–65. doi: 
10.1146/annurev-publhealth-031210-101151

 24. Gillison FB, Skevington SM, Sato A, Standage M, Evangelidou S. The effects of 
exercise interventions on quality of life in clinical and healthy populations; a meta-
analysis. Soc Sci Med. (2009) 68:1700–10. doi: 10.1016/j.socscimed.2009.02.028

 25. Sudeck G, Thiel A. Sport, Wohlbefinden und psychische Gesundheit In: J Schüler 
and M Wegner, editors. Plessner, Henning: Sportpsychologie

 26. Larsen BA, Strong D, Linke SE. The association between family and friend 
integration and physical activity: results from the NHIS. Int J Behav Med. (2014) 
21:529–36. doi: 10.1007/s12529-013-9318-x

 27. Schüller I, Demetriou Y. Physical activity interventions promoting social 
competence at school: a systematic review. Educ Res Rev. (2018) 25:39–55. doi: 10.1016/j.
edurev.2018.09.001

 28. Torp S, Vinje HF. Is workplace health promotion research in the Nordic countries 
really on the right track? Scand J Public Health. (2014) 42:74–81. doi: 
10.1177/1403494814545106

 29. Amlani NM, Munir F. Does physical activity have an impact on sickness absence? 
A review. Sports Med. (2014) 44:887–907. doi: 10.1007/s40279-014-0171-0

 30. Kuoppala J, Lamminpää A, Husman P. Work health promotion, job well-being, 
and sickness absences — a systematic review and meta-analysis. J Occup Environ Med. 
(2008) 50:1216–27. doi: 10.1097/JOM.0b013e31818dbf92

 31. Arksey H, O'Malley L. Scoping studies: towards a methodological framework. Int 
J Soc Res Methodol. (2005) 8:19–32. doi: 10.1080/1364557032000119616

 32. Colquhoun HL, Levac D, O'Brien KK, Straus S, Tricco AC, Perrier L, et al. Scoping 
reviews: time for clarity in definition, methods, and reporting. J Clin Epidemiol. (2014) 
67:1291–4. doi: 10.1016/j.jclinepi.2014.03.013

 33. Munn Z, Peters MDJ, Stern C, Tufanaru C, McArthur A, Aromataris E. Systematic 
review or scoping review? Guidance for authors when choosing between a systematic or 
scoping review approach. BMC Med Res Methodol. (2018) 18:143. doi: 10.1186/
s12874-018-0611-x

 34. Rumrill PD, Fitzgerald SM, Merchant WR. Using scoping literature reviews as a 
means of understanding and interpreting existing literature. Work. (2010) 35:399–404. 
doi: 10.3233/wor-2010-0998

 35. Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA 
extension for scoping reviews (PRISMA-ScR): checklist and explanation. Ann Intern 
Med. (2018) 169:467–73. doi: 10.7326/M18-0850

 36. Ouzzani M, Hammady H, Fedorowicz Z, Elmagarmid A. Rayyan-a web and 
mobile app for systematic reviews. Syst Rev. (2016) 5:210. doi: 10.1186/
s13643-016-0384-4

 37. Bordado Sköld M, Bayattork M, Andersen LL, Schlünssen V. Psychosocial effects 
of workplace exercise  - a systematic review. Scand J Work Environ Health. (2019) 
45:533–45. doi: 10.5271/sjweh.3832

 38. Amatori S, Ferri Marini C, Gobbi E, Sisti D, Giombini G, Rombaldoni R, et al. 
Short high-intensity interval exercise for workplace-based physical activity interventions: 
a systematic review on feasibility and effectiveness. Sports Med. (2023) 53:887–901. doi: 
10.1007/s40279-023-01821-4

 39. Chau JY, van der Ploeg HP, van Uffelen JGZ, Wong J, Riphagen I, Healy GN, et al. 
Are workplace interventions to reduce sitting effective? A systematic review. Prev Med. 
(2010) 51:352–6. doi: 10.1016/j.ypmed.2010.08.012

 40. Nestler K, Witzki A, Rohde U, Rüther T, Tofaute KA, Leyk D. Strength training for 
women as a vehicle for health promotion at work. Dtsch Arztebl Int. (2017) 114:439–46. 
doi: 10.3238/arztebl.2017.0439

 41. Commissaris DACM, Huysmans MA, Mathiassen SE, Srinivasan D, Koppes LLJ, 
Hendriksen IJM. Interventions to reduce sedentary behavior and increase physical 
activity during productive work: a systematic review. Scand J Work Environ Health. 
(2016) 42:181–91. doi: 10.5271/sjweh.3544

 42. Forberger S, Wichmann F, Comito CN. Nudges used to promote physical activity 
and to reduce sedentary behaviour in the workplace: results of a scoping review. Prev 
Med. (2022) 155:106922. doi: 10.1136/bmjopen-2020-038205

 43. Hutcheson AK, Piazza AJ, Knowlden AP. Work site-based environmental 
interventions to reduce sedentary behavior: a systematic review. Am J Health Promot. 
(2018) 32:32–47. doi: 10.1177/0890117116674681

 44. Vuillemin A, Rostami C, Maes L, van Cauwenberghe E, van Lenthe FJ, Brug J, et al. 
Worksite physical activity interventions and obesity: a review of European studies (the 
HOPE project). Obes Facts. (2011) 4:479–88. doi: 10.1159/000335255

 45. Taylor WC, Williams JR, Harris LE, Shegog R. Computer prompt software 
to reduce sedentary behavior and promote physical activity among desk-based workers: 
a systematic review. Hum Factors. (2021):187208211034271. doi: 10.1177/ 
0018720821103427

 46. Pereira MJ, Coombes BK, Comans TA, Johnston V. The impact of onsite workplace 
health-enhancing physical activity interventions on worker productivity: a systematic 
review. Occup Environ Med. (2015) 72:401–12. doi: 10.1136/oemed-2014- 
102678

 47. Freak-Poli R, Cumpston M, Albarqouni L, Clemes SA, Peeters A. Workplace 
pedometer interventions for increasing physical activity. Cochrane Database Syst Rev. 
(2020) 7:CD009209. doi: 10.1002/14651858.CD009209.pub3

 48. Moreira-Silva I, Teixeira PM, Santos R, Abreu S, Moreira C, Mota J. The effects of 
workplace physical activity programs on musculoskeletal pain: a systematic review and 
Meta-analysis. Workplace Health Saf. (2016) 64:210–22. doi: 10.1177/2165079916629688

 49. Burn NL, Weston M, Maguire N, Atkinson G, Weston KL. Effects of workplace-
based physical activity interventions on cardiorespiratory fitness: a systematic review 
and Meta-analysis of controlled trials. Sports Med. (2019) 49:1255–74. doi: 10.1007/
s40279-019-01125-6

 50. Abdin S, Welch RK, Byron-Daniel J, Meyrick J. The effectiveness of physical 
activity interventions in improving well-being across office-based workplace settings: a 
systematic review. Public Health. (2018) 160:70–6. doi: 10.1016/j.puhe.2018.03.029

 51. Engel GL. The need for a new medical model: a challenge for biomedicine. Science. 
(1977) 196:129–36. doi: 10.1126/science.847460

 52. Larinier N, Vuillerme N, Balaguier R. Effectiveness of warm-up interventions on 
work-related musculoskeletal disorders, physical and psychosocial functions among 
workers: a systematic review. BMJ Open. (2023) 13:e056560. doi: 10.1136/
bmjopen-2021-056560

 53. Lusa S, Punakallio A, Mänttäri S, Korkiakangas E, Oksa J, Oksanen T, et al. 
Interventions to promote work ability by increasing sedentary workers' physical activity 
at workplaces  - a scoping review. Appl Ergon. (2020) 82:102962. doi: 10.1016/j.
apergo.2019.102962

 54. Buckingham SA, Williams AJ, Morrissey K, Price L, Harrison J. Mobile health 
interventions to promote physical activity and reduce sedentary behaviour in the 
workplace: a systematic review. Digit Health. (2019) 5:2055207619839883. doi: 
10.1177/2055207619839883

 55. World Health Organization. Constitution of the World Health Organization. In: 
World Health Organization, Basic Documents. Geneva: World Health Organization 
(2020).

 56. Torp S, Eklund L, Thorpenberg S. Research on workplace health promotion in the 
Nordic countries: a literature review, 1986-2008. Glob Health Promot. (2011) 18:15–22. 
doi: 10.1177/1757975911412401

 57. Rütten A, Abu-Omar K, Banzer W, Burlacu I, Ferrari N, Füzéki E, et al. National 
Recommendations for physical activity and physical activity promotion. Erlangen: FAU 
University Press (2016).

 58. Fitzgerald S, Geaney F, Kelly C, McHugh S, Perry IJ. Barriers to and facilitators of 
implementing complex workplace dietary interventions: process evaluation results of a cluster 
controlled trial. BMC Health Serv Res. (2016) 16:139. doi: 10.1186/s12913-016-1413-7

 59. Burke K, Morris K, McGarrigle L (2012). An introductory guide to 
implementation: Terms, concepts and frameworks. Dublin. Available at: https://www.
lenus.ie/bitstream/handle/10147/306846/Guide+to+implementationconceptsframewo
rks.pdf?sequence=1

 60. Skivington K, Matthews L, Simpson SA, Craig P, Baird J, Blazeby JM, et al. 
Framework for the development and evaluation of complex interventions: gap analysis, 
workshop and consultation-informed update. Health Technol Assess. (2021) 25:1–132. 
doi: 10.3310/hta25570

337

https://doi.org/10.3389/fpubh.2024.1353119
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1177/1524839909341025
https://www.sportwissenschaft.de/fileadmin/pdf/dvs-Info/1999/1999_2_boebrehm.pdf
https://md-bund.de/presse/pressemitteilungen/neueste-pressemitteilungen/praeventionsbericht-2020-kranken-und-pflegekassen-haben-engagement-bei-praevention-in-lebenswelten-verstaerkt-1.html
https://md-bund.de/presse/pressemitteilungen/neueste-pressemitteilungen/praeventionsbericht-2020-kranken-und-pflegekassen-haben-engagement-bei-praevention-in-lebenswelten-verstaerkt-1.html
https://md-bund.de/presse/pressemitteilungen/neueste-pressemitteilungen/praeventionsbericht-2020-kranken-und-pflegekassen-haben-engagement-bei-praevention-in-lebenswelten-verstaerkt-1.html
https://doi.org/10.1016/S0140-6736(12)61031-9
https://doi.org/10.1002/cphy.c110025
https://doi.org/10.1152/physiol.00019.2013
https://doi.org/10.1111/sms.12581
https://doi.org/10.1146/annurev-publhealth-031210-101151
https://doi.org/10.1016/j.socscimed.2009.02.028
https://doi.org/10.1007/s12529-013-9318-x
https://doi.org/10.1016/j.edurev.2018.09.001
https://doi.org/10.1016/j.edurev.2018.09.001
https://doi.org/10.1177/1403494814545106
https://doi.org/10.1007/s40279-014-0171-0
https://doi.org/10.1097/JOM.0b013e31818dbf92
https://doi.org/10.1080/1364557032000119616
https://doi.org/10.1016/j.jclinepi.2014.03.013
https://doi.org/10.1186/s12874-018-0611-x
https://doi.org/10.1186/s12874-018-0611-x
https://doi.org/10.3233/wor-2010-0998
https://doi.org/10.7326/M18-0850
https://doi.org/10.1186/s13643-016-0384-4
https://doi.org/10.1186/s13643-016-0384-4
https://doi.org/10.5271/sjweh.3832
https://doi.org/10.1007/s40279-023-01821-4
https://doi.org/10.1016/j.ypmed.2010.08.012
https://doi.org/10.3238/arztebl.2017.0439
https://doi.org/10.5271/sjweh.3544
https://doi.org/10.1136/bmjopen-2020-038205
https://doi.org/10.1177/0890117116674681
https://doi.org/10.1159/000335255
https://doi.org/10.1177/0018720821103427
https://doi.org/10.1177/0018720821103427
https://doi.org/10.1136/oemed-2014-102678
https://doi.org/10.1136/oemed-2014-102678
https://doi.org/10.1002/14651858.CD009209.pub3
https://doi.org/10.1177/2165079916629688
https://doi.org/10.1007/s40279-019-01125-6
https://doi.org/10.1007/s40279-019-01125-6
https://doi.org/10.1016/j.puhe.2018.03.029
https://doi.org/10.1126/science.847460
https://doi.org/10.1136/bmjopen-2021-056560
https://doi.org/10.1136/bmjopen-2021-056560
https://doi.org/10.1016/j.apergo.2019.102962
https://doi.org/10.1016/j.apergo.2019.102962
https://doi.org/10.1177/2055207619839883
https://doi.org/10.1177/1757975911412401
https://doi.org/10.1186/s12913-016-1413-7
https://www.lenus.ie/bitstream/handle/10147/306846/Guide+to+implementationconceptsframeworks.pdf?sequence=1
https://www.lenus.ie/bitstream/handle/10147/306846/Guide+to+implementationconceptsframeworks.pdf?sequence=1
https://www.lenus.ie/bitstream/handle/10147/306846/Guide+to+implementationconceptsframeworks.pdf?sequence=1
https://doi.org/10.3310/hta25570


Schaller et al. 10.3389/fpubh.2024.1353119

Frontiers in Public Health 13 frontiersin.org

 61. Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew M. Developing and 
evaluating complex interventions: the new Medical Research Council guidance. BMJ. 
(2008) 337:a1655. doi: 10.1136/bmj.a1655

 62. Rickles D. Causality in complex interventions. Med Health Care Philos. (2009) 
12:77–90. doi: 10.1007/s11019-008-9140-4

 63. Moullin JC, Sabater-Hernández D, Fernandez-Llimos F, Benrimoj SI. A systematic review 
of implementation frameworks of innovations in healthcare and resulting generic 
implementation framework. Health Res Policy Syst. (2015) 13:16. doi: 10.1186/s12961-015-0005-z

 64. Curran GM, Bauer M, Mittman B, Pyne JM, Stetler C. Effectiveness-
implementation hybrid designs: combining elements of clinical effectiveness and 

implementation research to enhance public health impact. Med Care. (2012) 50:217–26. 
doi: 10.1097/MLR.0b013e3182408812

 65. GKV-Spitzenverband (2022). Leitfaden Prävention: Handlungsfelder und 
Kriterien nach § 20 Abs. 2 SGB V. Available at: https://www.gkv-spitzenverband.de/
media/dokumente/krankenversicherung_1/praevention__selbsthilfe__beratung/
praevention/praevention_leitfaden/2021_Leitfaden_Pravention_komplett_P210177_
barrierefrei3.pdf

 66. Verra SE, Benzerga A, Jiao B, Ruggeri K. Health promotion at work: a comparison 
of policy and practice across Europe. Saf Health Work. (2019) 10:21–9. doi: 10.1016/j.
shaw.2018.07.003

338

https://doi.org/10.3389/fpubh.2024.1353119
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1136/bmj.a1655
https://doi.org/10.1007/s11019-008-9140-4
https://doi.org/10.1186/s12961-015-0005-z
https://doi.org/10.1097/MLR.0b013e3182408812
https://www.gkv-spitzenverband.de/media/dokumente/krankenversicherung_1/praevention__selbsthilfe__beratung/praevention/praevention_leitfaden/2021_Leitfaden_Pravention_komplett_P210177_barrierefrei3.pdf
https://www.gkv-spitzenverband.de/media/dokumente/krankenversicherung_1/praevention__selbsthilfe__beratung/praevention/praevention_leitfaden/2021_Leitfaden_Pravention_komplett_P210177_barrierefrei3.pdf
https://www.gkv-spitzenverband.de/media/dokumente/krankenversicherung_1/praevention__selbsthilfe__beratung/praevention/praevention_leitfaden/2021_Leitfaden_Pravention_komplett_P210177_barrierefrei3.pdf
https://www.gkv-spitzenverband.de/media/dokumente/krankenversicherung_1/praevention__selbsthilfe__beratung/praevention/praevention_leitfaden/2021_Leitfaden_Pravention_komplett_P210177_barrierefrei3.pdf
https://doi.org/10.1016/j.shaw.2018.07.003
https://doi.org/10.1016/j.shaw.2018.07.003


Frontiers in Public Health 01 frontiersin.org

Curricula and resources related to 
social entrepreneurship and 
public health innovation within 
schools of public health in the 
United States
Ingeborg Hyde 1,2, Kaveh Khoshnood 1,2*, Teresa Chahine 1,3 and 
Fatema Basrai 1,2

1 InnovateHealth Yale, New Haven, CT, United States, 2 School of Public Health, Yale University, New 
Haven, CT, United States, 3 School of Management, Yale University, New Haven, CT, United States

This paper examines the current state of social innovation and entrepreneurship 
programming, courses, and centers within schools of public health through a survey 
data analysis. This report presents a cross-sectional survey conducted among 
faculty members of public health schools in the United  States. The survey aims 
to determine the availability and current state of student-centered programs and 
courses centered around social innovation and entrepreneurship within schools 
of public health. Insights were drawn from 19 professionals across 15 schools of 
public health. Uncertainties surround the sustainability of current programs, with 
insufficient funding, human resources, and the need to teach more pressing topics 
identified as the most significant obstacles. Key areas identified as opportunities for 
growth were faculty engagement, expertise, and funding to expand more structured 
programming.

KEYWORDS

public health innovation, public health entrepreneurship, design thinking, innovation 
and entreprenuership, public health education

Introduction

In the last decades, there has been a rising interest in social innovation and social 
entrepreneurship across many disciplines (1). According to The Organization for Economic 
Co-operation and Development, social innovation refers to “the design and implementation 
of new solutions that imply conceptual, process, product, or organizational change, which 
ultimately aim to improve the welfare and wellbeing of individuals and communities” (2). 
Innovative thinking has been used in a variety of fields to promote efficiencies and social 
change, ranging from education to healthcare and beyond. Scholars have also cited that 
ventures rooted in social innovation tend to have lower cost structures and operate more 
efficiently due to their blend of market and nonmarket approaches (3).

Currently, there is not an accurate gauge as to which schools of public health offer courses or 
programming based on social innovation and entrepreneurship. While various published papers 
have outlined the strong connection between public health, social innovation, and entrepreneurship, 
to our team’s knowledge, there is not a published paper that explores the current status of 
programming and curricula of this space within schools of public health. The purpose of this study 
is to gain a better understanding of which schools offer classes and programming with a focus in 
“social entrepreneurship” and “innovation.” This study can help public health professionals and 
educators recognize if “social entrepreneurship” and “innovation” are rising areas of interest. Lastly, 
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this study will be helpful in determining whether and how schools of 
public health can invest resources in the potentially growing study area of 
public health innovation (4).

This study is being conducted out of InnovateHealth Yale (IHY), a 
program founded in 2013 and housed within the Yale School of Public 
Health that supports the creation of innovative solutions to challenges in 
public health and education for underserved communities in the 
United States and low-resource countries; IHY is the first program of its 
kind housed within a school of public health in the United States (5).

Methodology

Data collection

In this paper, a cross-sectional study, in the form of a survey, was 
conducted with faculty members of public health schools. Participants 
designated the extent to which their schools of public health offer student-
facing social innovation and entrepreneurship-based courses and/or 
programs. The survey was distributed electronically, with potential 
participants receiving an email invitation in the period from early 
February 2023 through April 2023.

Recruitment

Participants were sought through the Council on Education 
for Public Health website, individual school websites, social 

media, and through word of mouth. To enhance the reach and 
diversity of respondents, participants were encouraged to share 
the survey with their colleagues within schools of public health. 
This snowball sampling approach aimed to capture a broad 
spectrum of perspectives within the public health community.

Data collection

The survey is comprised of 20 questions, spanning from 
gathering demographic information to delving into more intricate 
details about innovation-based programming and curricula. 
These inquiries are strategically organized to explore three 
primary domains: (1) structural additions to public health 
innovation and entrepreneurship education, such as centers or 
programming; (2) courses related to public health innovation and 
entrepreneurship curriculum; (3) future plans to expand public 
health innovation and entrepreneurship.

Results

Our survey collected the insights of 19 professionals who work at 
15 schools of public health across the United  States; our team 
approached 71 professionals, creating a 26.8% (n = 19) response rate 
(Figure 1). Although fewer than 40% (n = 7) of respondents reported 
having a center or structured program dedicated to these areas, a 

FIGURE 1

Breakdown of respondents.
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majority of respondents stated that their schools of public health offer 
courses and programming related to innovation or social 
entrepreneurship (Figure 2).

The results show that while a majority of participating 
universities and colleges offer courses and programming in social 
innovation and entrepreneurship, only a select number of schools 
of public health have structured centers dedicated to these topics 
(Figures 2, 3). Furthermore, schools reported having a variety of 
innovation-based programming—ranging from mentoring 
programs, seminars, and networking opportunities (Figure 4). 
The reported courses in this space have the following consistently 
referenced keywords in their titles: “innovation,” 
“entrepreneurship,” and “design thinking” (Figure 5). The survey 
also captured the sentiment that an overwhelming number of 
resources are available for primarily graduate students at the 
observed schools of public health, including graduate-only 
certificates that study the intersection of public health and social 
innovation (Figure  6). “There’s an appetite—especially from 

students. We’ve enrolled more students in our [graduate 
Certificate in Innovation] than we  anticipated,” responded a 
public health professor.

Many respondents cited lack of faculty engagement, experts, and 
funding as the primary reasons as to why more structured 
programming cannot be further built out (Figure 7). One professor 
commented the following when referring to challenges in building out 
programming and curriculum within the public health innovation 
space: “Insufficient funding or resources to support sustainable, high-
quality programming for faculty and students; there is little incentive for 
faculty to explore this space with other competing responsibilities and 
priority.” Another staff member mentioned, “Strong interest in 
innovation however I  do not know as there is funding available 
specifically for more innovation programming right now.” However, 
many participants noted that their students have access to university-
wide innovation and entrepreneurship centers, accelerators, and 
programming that aims to help students create social impact, 
including in the healthcare space.

FIGURE 2

Breakdown of responses to the survey question—“Does your school of public health have a center/structured program related to innovation or social 
entrepreneurship?”
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FIGURE 3

Breakdown of responses to the survey question—“Does your school of public health offer a course focused on innovation or social entrepreneurship?”

Overall, respondents mentioned the existence of cross-
campus collaborations surrounding innovation, including 
collaborations between their schools of public health and schools 
of business and medicine, as well as university-wide initiatives 
(Figure 8). Many noted university-wide centers, resources, and 
competitions as well as collaborations between schools of public 
health and other schools on campus, such as schools of business 
and nursing. One school reported having a graduate certificate in 
public healthinnovation.

Survey respondents expanded on the future landscape of innovation 
and social entrepreneurial-based programming and coursework in the 
future. While some noted their desire to instate multidisciplinary 
incubators, accelerators, and innovation hubs within their schools of 
public health, the majority noted that they were uncertain about the 
creation and/or sustainability of current programming (Figure 9).

The survey also captured the insights of two public health 
professors outside of the United States. One professor’s experience 
highlights a common trend—the limited pursuit of further 

innovation-based programming. This too is largely attributed to 
shared challenges, such as insufficient funding and the perceived 
feeling that more immediate and pressing topics should be taught 
within schools of public health. These parallel observations underscore 
the global nature of the barriers faced in advancing health innovation 
and entrepreneurship education.

Discussion

The survey results offer valuable insights into the landscape of social 
innovation and entrepreneurship programming within schools of public 
health. For instance, the survey reveals a dynamic cross-campus 
collaboration environment, with professors and staff members reporting 
a variety of innovation-based programming and collaborations between 
schools of public health, business, and medicine, among others; this 
aligns with literature emphasizing the benefits of interdisciplinary 
approaches in fostering innovation within public health (6).
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FIGURE 4

Breakdown of innovation-based programming.

FIGURE 5

Number of consistently referenced course keywords.
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FIGURE 7

Breakdown of challenges in developing in novation-based programming.

FIGURE 6

Comparison of innovation-based course offerings by student type.
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Previous research has delved into this broader field of public health 
innovation and entrepreneurship, such as observing practitioners 
within public health ventures or departments of public health; however, 
the focus on specific offerings within schools of public health has 
received comparatively less attention (7–9). Previous studies on the field 
include writing commentaries, observing focus groups, and reviewing 
teaching frameworks, but to our knowledge, educators and staff 
members of public health schools have not been surveyed.

Utilizing a cross-sectional survey design allows for a snapshot 
analysis of the present state of social innovation and entrepreneurship 
initiatives, providing a timely and relevant assessment of current 
sentiments and efforts within schools of public health; the study 
collects insights from 19 professionals across 15 schools of public 
health, offering a nuanced understanding of the subject across 
various institutions.

The study identifies critical challenges faced by public health 
schools, such as insufficient funding, a lack of faculty engagement, and 
competing priorities; informing discussions on potential solutions and 

areas for improvement in advancing health innovation and 
entrepreneurship education. By exploring the availability and 
accessibility of student-facing programs, the study bridges the gap 
between academic initiatives and real-world practice, enhancing the 
practical relevance of the findings for public health professionals and 
educators. Collectively, these strengths contribute to the depth and 
credibility of the study, offering valuable insights for both academia 
and the broader public health community.

This report’s constraints involve a restricted sample size, consisting 
of self-selected professors from a select few universities, overlooking the 
comprehensive spectrum of public health entrepreneurship and 
innovation present in other academic settings. The limited response rate 
may introduce selection bias, as those who chose to participate may 
differ systematically from those who did not respond. We acknowledge 
the limitations imposed by the response rate on the generalizability of 
our findings; nonetheless, these findings can be insightful for other 
schools and programs in the field of public health seeking to integrate 
innovation and entrepreneurship into their curriculum.

FIGURE 8

Breakdown of responses to the survey question—“Does your school have a partnership with innovation-based programming in other schools (ex. 
medicine, business, etc.) that public health students can participate in? If so, what is the program, and what school is it based in?”
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Recommendations

A prominent observation is the prevalence of resources 
available primarily to graduate students within the surveyed schools 
of public health. This study proposes the potential expansion of 
innovation-based programming for undergraduate students, 
including through minors and certificates. For graduate students, 
the desire may be for schools of public health to serve as a “hub” 
rather than a “spoke” of innovation on campus. Directions for 
future research may involved surveying public health students 
rather than faculty and administrators.

A noteworthy avenue for future research involves delving into 
the differences between curricula and programming in private 
versus public schools of public health. Uncovering potential 
distinctions in resources, course offerings, and structural support 
for innovation-based education can provide nuanced perspectives 
on the educational landscape (10). Additionally, exploring how 
geographic and sociodemographic factors influence the 
availability and effectiveness of innovation-focused programs 

offers a deeper understanding of regional variations and 
potential disparities.

Lastly, while this study focused on U.S. schools of public 
health, investigating the challenges and opportunities faced by 
international institutions can provide crucial insights into the 
evolution of public health curricula on a global scale. As the field 
of public health continues to evolve, understanding the unique 
constraints (or lack of) faced by diverse educational institutions 
trying to implement health innovation curricula is key in shaping 
the future of public health education. Such research can lead to 
more effective strategies and collaborative efforts to enhance the 
preparation of the next generation of public health professionals—
and foster innovation and entrepreneurship within healthcare on 
an international scale in the process.

Conclusion

Upon interpreting the results of this survey, it is concluded that 
faculty members within schools of public health have dedicated time, 

FIGURE 9

Breakdown of self-reported apetite for further innovation-based programming.
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effort, and resources to ensuring students are at the very least familiar 
with social innovation and entrepreneurship and how it can be applied 
to improving healthcare (Figure  4). While these topics have been 
introduced in public health classrooms, many respondents have 
named faculty engagement, expertise, and funding as primary areas 
of focus in further building out more structured programming.
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The MedXFit-study – CrossFit as a 
workplace health intervention: a 
one-year, prospective, controlled, 
longitudinal, intervention study
Tom Brandt               1*, Elisabeth Heinz 1, Yannik Klaaßen 1, 
Selina Limbara 1, Marian Mörsdorf 1, Timo Schinköthe 2 and 
Annette Schmidt               1

1 Institute of Sports Science, University of the Bundeswehr Munich, Neubiberg, Germany, 
2 Comprehensive Cancer Center Munich CCCLMU, Munich, Germany

Introduction: Workplace health interventions aim to motivate employees 
toward healthy behaviors to improve fitness and health in the long-term. 
We investigated whether CrossFit® is an effective training concept to achieve 
these goals in inactive employees with sedentary occupations.

Methods: The study followed a prospective, controlled intervention design. 
Employees were invited to participate in intervention group (IG) or control 
group (CG) on their own preferences. Inclusion criteria were a predominantly 
sedentary occupation and execution of less than two muscle and/or mobility 
enhancing training sessions per week at the time of enrolling. The IG did at least 
two times a week a CrossFit training of 1  h. Mobility, strength, well-being, and 
back-issues were measured at the beginning, after 6, and 12  months. Participants 
in the CG were free to choose any other activities offered at the same time (e.g., 
circuit training, meditation, full body stability training). Adherence, respectively, 
behavioral change and maintenance qualities were evaluated based on the 
COM-B system and presence of behavior maintenance motives.

Results: 89 employees were enrolled into the trial, from where 21 dropped out 
due to external factors (24%). From the remaining participants, 10 out of 39 (26%) 
in the IG and 1 out of 29 (4%) in the CG stopped for intrinsic reasons, leading 
to a non-adherence to the intervention of 22 percentage points. Motivation for 
behavioral change and maintenance in the IG was primarily driven by enhanced 
physical and psychological capability. Development of physical capability was 
evident by significant improvements (p  <  0.001) in the IG compared to the CG 
for mobility (d  =  3.3), maximal isometric strength (min. d  =  1.7, max. d  =  2.5), as 
well as reduction in pain intensity (p  =  0.003, r  =  0.4) and frequency (p  =  0.009, 
r  =  0.35) after 12  months. Significant improvements between the 6-month and 
the 12-month measurement in mobility and 6 out of 8 strength measures within 
the IG indicated the effectiveness of CrossFit beyond the beginner phase.

Conclusion: CrossFit is a motivating training concept that led to long-term 
health and fitness improvements in inactive employees doing sedentary work 
and should be given greater consideration in workplace health promotion.

KEYWORDS

behavioral change and maintenance, functional fitness, mobility, strength, well-being, 
back pain, military, exercise
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1 Introduction

Physical inactivity and sedentary behavior are key risk factors 
regarding the development of non-communicable diseases and 
classified as a worldwide issue (1–3). Given the high prevalence of 
predominantly sedentary occupations in modern society, workplace 
health promotion (WHP) provides great potential to reach the most 
vulnerable clientele (4, 5). Cost-effectiveness and health benefits of 
WHP were demonstrated in several previous studies (6–9). But 
although the workplace offers efficient structures to reach large groups 
and makes use of a natural social network, participation levels in 
WHP were typically below 50% (10–12).

Behavioral change frameworks can help to design and evaluate 
WHP interventions (13). An applicable framework for this purpose is 
provided by the COM-B system. According to the COM-B system 
there are three main factors that influence behavior – capability, 
opportunity, and motivation. Capability is understood as the 
individual’s physical and psychological capacity to execute an activity. 
Motivation involves those brain processes that stimulate and control 
behavior such as habitual processes, emotional responding, and 
conscious decision-making. Opportunity represents all factors 
external to the individual that enable the behavior or trigger it. 
Because capability and opportunity both impact the motivation to 
show a certain behavior, manipulating them can initiate behavioral 
change. Performing a certain behavior can in turn affect opportunity, 
capability, and motivation (13).

Due to its health-focused approach and high scalability, an 
auspicious training concept for unfit, sedentary individuals may 
be provided by CrossFit® (CF). CF is a functional fitness program that 
emphasizes broad fitness adaptations. Characteristic about CF is the 
integration of complex compound movements from different sports 
(e.g., gymnastics, powerlifting, weightlifting, kettlebell lifting) in order 
to improve strength, coordination, and mobility (14). This aspect 
could be particularly relevant for WHP, given the high prevalence of 
sickness absence in the workplace caused by musculoskeletal 
disorders (15).

Previous studies on CF showed positive health related physiological 
(e.g., body composition, cardiovascular/respiratory fitness, strength, 
flexibility, power, and balance) and psychological effects as well as 
injury rates comparable to that in Olympic weightlifting, basic 
weightlifting, and gymnastics (3.24 injuries / 1,000 h of trainings) 
(16–21). However, to date studies with high level of evidence and low 
risk of bias are sparse (16). Data regarding long term effects of CF on 
musculoskeletal fitness and well-being in physically inactive 
employees does not exist. In consequence, we conducted the MedXFit-
study. After 6 months of CF training, we found large positive effects 
for mobility (Functional Movement Screen Score, p < 0.001, ⴄ2 = 0.58) 
and maximum isometric strength measures (Dr. Wolff BackCheck®, 
p < 0.001, minimum ⴄ2 = 0.18, maximum ⴄ2 = 0.47) in CF beginners 
(22). While these initial improvements appeared promising, additional 
research still had to show that CF is effective beyond the beginner level 
and encourages employees to maintain the newly adopted behavior. 
Therefore, we conducted a follow-up study for another 6 months with 
the same study population to investigate long-term effects of CF.

In conclusion, we aimed to evaluate how CF affects participants’ 
capability, opportunity, motivation, and behavior. It must 
be  considered that the University of the Bundeswehr Munich 
(UniBw M) already provided its employees great opportunity for 

participation in physical activity before the MedXFit-study. Employees 
were allowed to train for 90 min per week during working hours. They 
could choose from a broad course program including yoga, circuit 
training, meditation, functional fitness training, full body stability 
training, or athleticflow and had access to several training facilities 
(e.g., swimming pool, climbing hall, fitness center, tennis courts, 
outdoor fitness park). All facilities and courses were on campus and 
free of charge. Although this should have facilitated participation in 
some form of physical activity, high numbers of employees remained 
inactive until the MedXFit-study (13). Therefore, besides changes in 
fitness measures, we examined what differentiated CF training from 
other WHP interventions in terms of behavioral change 
and maintenance.

The trial was registered on ClinicalTrials.gov with the trial 
number NCT05109286.

2 Materials and methods

2.1 Trial oversight

The MedXFit-study was a prospective, longitudinal intervention 
study with control (CG) and intervention group (IG) conducted at the 
University of the Bundeswehr Munich (UniBw M). Data were 
collected from October 2020 to March 2022. While the IG participated 
in 2 CrossFit® (CF) trainings per week for 12 months, the CG was free 
to attend any other activities offered at the same time (e.g., circuit 
training, meditation, full body stability training). Training sessions of 
the IG were conducted at the military affiliate CF Kokoro® and led by 
certified CF level 1 and 2 coaches. Both groups were tested at baseline 
(t0), after 6 (t1), and 12 months (t2). To enable participation during 
working hours the study was integrated in the workplace health 
promotion (WHP) of the UniBw M.

The study was carried out according to the guidelines of the 
Declaration of Helsinki and approved by the Institutional Ethics 
Committee of the UniBw M (06/04/2018) and informed consent was 
obtained from all participants involved in the study. The trial was 
registered on ClinicalTrials.gov with the trial number NCT05109286. 
The main aspects of the study design are summarized in Figure 1. A 
comprehensive study protocol can be found in Supplementary Table S1.

2.2 Participants

Military and civilian staff of the UniBw M aged 18–65 years 
participated in the study. Inclusion was reserved to individuals with a 
predominantly sitting or standing occupation that did <2 muscle and / 
or mobility enhancing training sessions per week prior the study. 
Detailed inclusion and exclusion criteria can be  found in 
Supplementary Table S1. Baseline demographic and anthropometric 
data of participants were already published by Brandt et al. (22).

2.3 CrossFit training

CF training was offered at the military affiliation CrossFit Kokoro, 
Neubiberg, Germany. Programming was done according to the 
standards from the CF Level 1 training guide (14), CF Course 
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Planning, and CF Scaling course. Every session was concepted for 
60 min in classes up to 10 participants. Planning and coordination 
were done by certified coaches (CF-L1 or CF-L2 certification). During 
COVID-lockdown training was consistently possible, but offered in 
addition as online-classes for those employees who were working 
from home office.

2.4 Study endpoints and protocol

Adherence was measured to discuss CF’s potential for behavioral 
change and maintenance based on the COM-B framework (13). 
Changes in mobility [Functional Movement Screen (23, 24)] were 
primary endpoints. Secondary endpoints were changes in strength 
[maximum isometric strength in kg; Dr. WOLFF BackCheck® 617 
(25, 26)] and well-being [WHO-5 score (27)]. Back-issues (pain 
intensity, perceived limitation, and pain frequency) were assessed by 
questionnaire for exploratory purpose at t0, t1, and t2.

All test sessions were conducted according to the same study 
protocol. At first, medical history, physical activity, well-being, and 
back-issue data were collected via questionnaire. Subsequently, 
anthropometrics, mobility, and strength measures were taken. 
Participants executed all tests in sportswear without shoes and 
avoided intensive physical activities 24 h before the test sessions. Due 
to COVID-19 pandemic, participants wore a breathing mask during 
the test sessions.

2.4.1 Adherence
Adherence was calculated by dividing the number of remaining 

participants by the sum of remaining participants and participants 
that dropped out intrinsically motivated [adherence = Nremaining / 
(Nremaining + Nintrinsic dropout)]. Non-adherence was defined as the difference 

between the adherence of CG and IG (non-adherence =  
adherenceCG - adherenceIG).

2.4.2 Body composition
Bodyweight and height were measured with a TANITA® BC-545 

and SECA® 213 scale. Both measures were prerequisite to conduct 
strength tests with the Dr. WOLFF BackCheck® 617.

2.4.3 Mobility
Mobility was assessed via Functional Movement Screen (FMS) 

(23, 24). Participants executed 7 fundamental movements (deep 
squat, hurdle step, inline lunge, shoulder mobility, active straight 
leg raise, trunk stability push up and rotary stability quadruped). 
Each movement was done slowly for 3 times in a row whereby the 
best attempt was counted. Quality of movement execution was 
rated on a scale from 1 to 3, but a score of 0 was given if the 
participant reported any pain. The shoulder mobility, trunk 
stability, and rotary stability quadruped test were followed by a 
clearing test. Pain during the clearing test resulted in a score of 
0 in the corresponding movement. In case of bilateral movements, 
the lower scored side was counted, which resulted in a maximum 
score of 21 (23, 24).

2.4.4 Strength
Maximum isometric strength (in kilograms) was measured with 

the Dr. WOLFF BackCheck® 617 (BC). Criteria validity and test / 
retest reliability of the BC are sufficient to be applied in scientific 
research (26). Participants did 3 attempts of the following movements: 
trunk extension (TE), trunk flexion (TF), upper body push (UPush), 
upper body pull (UPull), trunk lateral flexion left (TLFl) and right 
(TLFr), and hip extension left (HEl) and right (HEr). The best attempt 
per movement was selected for analysis.

FIGURE 1

Schematic overview of the MedXFit-study adapted from Brandt et al. (22).
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2.4.5 Well-being
Well-being was assessed with the World Health Organization 

Well-Being Index (WHO-5). It is a time efficient tool that offers 
adequate validity and simplicity (27). The questionnaire is composed 
of 5 questions about subjective well-being, which are rated on a 
6-point scale (0 = worst, 5 = best) resulting in a total score of 0–25.

2.4.6 Back-issues
Issues in the neck, shoulders, upper back, and lower back were 

separately assessed via questionnaire. Participants were asked whether 
they experienced issues in these areas during the past 6 months and 
rated their average pain intensity and perceived limitation on an 
11-point scale (0 = no pain or limitation, 10 = highest imaginable pain 
or limitation). Further, participants reported the number of days per 
week suffering from back-issues in these areas. For pain intensity, 
limitation, and frequency the area with the highest score was included 
in the analysis.

2.5 Statistical approach

Participants did insufficient muscle and / or mobility enhancing 
training before the intervention. Based on improvements in the IG 
after the first 6 months of CF training and previous studies confirming 
high FMS scores among CF athletes compared to inactive individuals 
we assumed large effects for change in mobility from t0 to t2 and 
medium effects for t1 to t2 (22, 28–31). Consequently, 27 participants 
per group were determined to achieve a power of at least 85% on a 
one-sided 5% significance level. With an expected dropout similar to 
the first 6 months of the MedXFit-study (IG = 29%, CG = 9%), enough 
participants of the IG (N = 39) and CG (N = 31) were willing to 
continue the study (22).

Difference in change between groups was analyzed to determine 
the effectiveness of the intervention. Therefore, change values of IG 
and CG were calculated by subtracting t0 from t2 values as well as t1 
from t2 values. Normal distribution was analyzed with Q-Q-plots and 
Kolmogorov–Smirnov test. Regarding mobility and strength, an 
independent t-test was conducted to analyze the difference in change 
values between IG and CG. The effect size is given as Cohen’s d. 
Differences in change between groups for well-being and back-issue 
data were analyzed with Mann–Whitney-U test. As suggested by Fritz 
et al. (32), the effect size r was calculated by dividing the z-value of 
the Mann–Whitney-U tests by the square root of the sample size 
N. Statistical significance was set at p ≤ 0.05. Mobility, strength, well-
being, and back-issue values at t0, t1, and t2 are expressed as mean 
(SD). Difference in change between groups is given as mean [95% 
CI]. Data analysis was done with SPSS 28® (IBM SPSS, Armonk, 
NY, USA).

3 Results

3.1 Adherence

Eighty-nine employees were enrolled into the MedXFit-study 
[intervention group (IG): N = 55, control group (CG): N = 34]. In total, 
47% of the IG and 18% of the CG dropped out over the course of 

12 months due to lacking intrinsic motivation and various external 
reasons (e.g., relocation, health issues, parental leave, extended 
business trips as well as switching to part time or remote work that did 
not allow to adhere to the training program). During the first 6 months 
of the study, the IG lost 15 participants of which 9 quit for intrinsic 
and 6 for extrinsic reasons, resulting in an adherence of 82% 
[adherence = Nremaining / (Nremaining + Nintrinsic dropout)]. Of those that dropped 
out after 6 months of CF training, 1 participant mentioned intrinsic 
and 9 extrinsic reasons. Adherence of the IG after 12 months reached 
74%. With 1 intrinsic and 1 extrinsic motivated dropout during the 
first 6 months, the CG achieved an adherence of 97%. After 12 months, 
another 4 participants of the CG left for extrinsic reasons, leading to 
an adherence of 97%. This resulted in a non-adherence to the 
intervention of 15 percentage points after 6 months and 22 percentage 
points after 12 months.

In addition to those that did not complete all measures at t1 there 
was another participant of the CG not being able to attend test session 
t2 in person but per telephone. Furthermore, 1 participant of the CG 
had to leave out upper body push (UPush) and upper body pull 
(UPull) in the BackCheck (BC) at t2 due to a minor shoulder injury. 
Over the course of 52 weeks, participants of the IG attended on 
average 79.3 (19.3) training sessions. The participant flow is displayed 
in Figure 2.

3.2 Primary endpoint

Groups did not differ significantly in mobility at baseline (p = 0.49, 
d = 0.19). Over the course of 12 months, a significant difference in 
change in FMS scores between groups of 6.3 [5.2–7.3] was observed 
(p < 0.001, d = 3.3). Although change between groups diminished from 
t1 to t2, a significant improvement in the IG compared to the CG was 
found (p < 0.001, d = 0.63). Before the intervention, there was 1 
participant in each group that reached a score > 14. After 12 months, 
6 participants of the IG scored ≤14 (2 of them with a score of 14), 
while in the CG all participants scored ≤14 in the FMS (4 of them 
with a score of 14). Figure  3 illustrates the change over time for 
both groups.

3.3 Secondary endpoints

At baseline, the IG showed higher maximum isometric strength 
values compared to the CG (minimum d = 0.21, maximum d = 0.41), 
but non reached statistical significance. While the IG improved 
their baseline maximum isometric strength across all strength tests 
(TE: 24%, TF: 45%, TLFl: 65%, TLFr: 58%, UPush: 40%, UPull: 
24%, HEl: 55%, and HEr: 32%; (t2 – t0) / t0) after 12 months, 
negative and positive change occurred in the CG (TE: 5%, TF: -6%, 
TLFl: 12%, TLFr: 13%, UPush: 4%, UPull: 2%, HEl: 16%, and HEr: 
−5%, (t2 – t0) / t0). Difference in change between groups was 
significant for all strength tests (p < 0.001, d ≥ 1.7). The largest 
effects occurred for trunk flexion (d = 2.5), trunk lateral flexion left 
(d = 2.3), and trunk extension (d = 2.3). Between t1 and t2 significant 
improvements in the IG compared to the CG occurred for TE 
(p = 0.009, d = 0.75), TF (p < 0.001, d = 0.79), TLFl (p = 0.018, 
d = 0.67), UPush (p = 0.008, d = 0.77), UPull (p = 0.004, d = 0.84), and 
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FIGURE 2

Participant flow over the course of the study.

FIGURE 3

Functional Movement Screen scores in the intervention and control group over the course of 12  months.
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FIGURE 5

WHO-5 scores in the intervention and control group over the course of 12  months.

HEl (p < 0.001, d = 1.31), but not for TLFr (p = 0.32, d = 0.28) and 
HEr (p = 0.184, d = 0.37). Strength developments of the IG are 
presented in Figure 4.

The difference in WHO-5 scores of IG [13.2 (5.1)] and CG 
[14.2 (3)] at baseline did not reach statistical significance (p = 0.36, 
r = 0.03). After 12 months, both groups improved. This resulted in a 

non-significant change of WHO-5 scores between groups of 
1.7 [−0.5–3.8] (p = 0.108, r = 0.22). The change over time for both 
groups is displayed in Figure 5.

Mobility and strength values at t0, t1, and t2 as well as differences 
in change after 12 months (t0 – t2) between groups are presented in 
Table 1. Well-being values can be found in Table 2.

FIGURE 4

Maximum isometric strength in the intervention group over the course of 12  months. TE, trunk extension; TF, trunk flexion; TLFl, trunk lateral flexion 
left; TLFr, trunk lateral flexion right; UPush, upper body push; UPull, upper body pull; HEl, hip extension left; HEr, hip extension right.
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3.4 Exploratory endpoints

IG and CG did not significantly differ in back-issue related pain 
intensity (p = 0.63, r = 0.06), perceived limitation (p = 0.97, r = 0.004), 
and pain frequency (p = 0.76, r = 0.04) at t0. After 12 months, the IG 
showed significantly greater reductions in pain intensity 
(−2.4 [−3.9 – -0.9], p = 0.003, r = 0.4) and pain frequency 
(−1.9 [−3.3 – -0.4], p = 0.009, r = 0.35) than the CG, but not in 
perceived limitation (−1.2 [−2.6–0.2], p = 0.13, r = 0.2) (Table 2). The 
proportion of pain-free participants reached 62.1% in the IG and 
25.9% in the CG. A limitation score of 0 was reported by 75.9% of the 
IG and 44.4% of the CG. Pain frequency of 0 days / week was found in 
75.9% of the IG and 37% of the CG. Distributions of back-issues at t0 
and t2 are displayed in Figure 6.

4 Discussion

The results of the current study suggest that CrossFit® (CF) could 
be a successful workplace health intervention for physically inactive 
and sedentary employees. After 12 months, the intervention group 
(IG: Nt0 = 55, Nt2 = 29) showed large significant improvements in 
mobility (p < 0.001, d = 3.3) and maximum isometric strength 
(p < 0.001, minimum d = 1.7, maximum d = 2.5) compared to the 
control group (CG: Nt0 = 34, Nt2 = 28). Since a major challenge of 
workplace health promotion (WHP) is long-term participation, the 
success of CF was especially evident in terms of behavioral change and 
maintenance (33).

While previous research estimates 50% drop-out within the first 
3–6 months of exercise programs we saw 47% in the IG and 18% in the 

TABLE 1 Mobility and strength values over the course of 12  months in the intervention and control group.

t0
(baseline)

t1
(after 6  months)

t2
(after 12  months)

Difference in 
change between 

groups after 
12  months

p d

FMS score1

CG (N = 25) 10.7 (2.7) 10.2 (3.2) 10.6 (2.6) 6.3 [5.2–7.3] < 0.001 3.3

IG (N = 28) 10.2 (2.6) 14.9 (2.5) 16.4 (2.4)

TE (kg)

CG (N = 25) 45.6 (17.4) 47.9 (17.8) 48.1 (18.9) 25.1 [18.9–31.2] < 0.001 2.3

IG (N = 28) 52.5 (17.9) 73.3 (21.1) 80 (20)

TF (kg)

CG (N = 25) 35.1 (15.6) 34.5 (13.9) 33.1 (13.5) 19.6 [15.3–24] < 0.001 2.5

IG (N = 28) 39 (15.6) 50.3 (17.5) 56.7 (19.2)

TLFl (kg)

CG (N = 25) 28.5 (12.6) 30.1 (11.8) 31.8 (13.3) 17.8 [13.7–21.9] < 0.001 2.3

IG (N = 28) 32.8 (12.1) 48.5 (13.5) 54 (13.4)

TLFr (kg)

CG (N = 25) 29.5 (12.4) 30.4 (11.1) 33.3 (13.7) 16 [11.8–20.2] < 0.001 2

IG (N = 28) 34.1 (12.6) 49.3 (13.3) 54 (13.8)

UPush (kg)

CG (N = 24) 60.9 (27.4) 61.6 (29) 63.1 (31.3) 26.9 [17.8–35] < 0.001 1.7

IG (N = 28) 73.5 (34.1) 91.6 (41) 102.6 (43)

UPull (kg)

CG (N = 24) 52.6 (22.5) 53.8 (21.6) 53.8 (23.1) 13.2 [9.3–17.1] < 0.001 1.9

IG (N = 28) 60 (24.7) 70.1 (25.6) 74.4 (26.3)

HEl (kg)

CG (N = 25) 38.2 (11) 43.3 (13.6) 44.4 (13.1) 16.9 [11.7–22.1] < 0.001 1.8

IG (N = 28) 42.1 (14.4) 53.8 (16) 65.3 (15.7)

HEr (kg)

CG (N = 25) 43.7 (14.8) 41.1 (13.7) 41.3 (12) 17.2 [11.9–22.6] < 0.001 1.8

IG (N = 28) 46.8 (14.5) 58.6 (16) 61.6 (16)

Mobility (FMS score) and strength (kilograms) values at t0, t1, and t2 are expressed as mean (SD). Difference in change between groups is given as mean [95% CI]. Cohen’s d is given for effect 
size.
FMS, Functional Movement Screen; CG, control group; IG, intervention group; TE, trunk extension; TF, trunk flexion; TLFl, trunk lateral flexion left; TLFr, trunk lateral flexion right; UPush, 
upper body push; UPull, upper body pull; HEl, hip extension left; HEr, hip extension right.
1A score from 0 to 21 can be achieved.
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CG after 12 months (34). Evaluation of dropout reasons underlines 
this aspect further. In the IG, only 9 of 15 participants that 
discontinued the program left for intrinsic reasons during the first 
6 months (adherence 82%, non-adherence 15 percentage points). 
After another 6 months, 10 participants quit but only 1 of them for 
intrinsic reasons (adherence 74%, non-adherence 22 
percentage points).

To identify internal and external factors that contributed to 
adherence, we  analyzed participants’ capability, opportunity, 
motivation, and behavior based on the COM-B framework and the 
presence of behavior maintenance motives in CF training (13, 35).

As capability and opportunity are positively associated with 
physical activity behavior via the mediation effect of motivation, 
participation in WHP is less likely if these factors are lacking (36). At 
the UniBw M, physical and social opportunity were already 
advantageous prior the MedXFit-study. Employees had access to a 
comprehensive mix of aerobic-, strength-, as well as mobility-oriented 
courses and several training facilities on campus that were free of 
charge. The UniBw M supported physical activity by allowing 
employees to train 90 min per week during working hours and 
encouraged them to do so via e-mails, flyers, and information events. 
Adding CF to the portfolio changed neither physical nor social 
opportunity tremendously. Therefore, we  assume that behavioral 
change and maintenance was mainly driven by increased capability.

Before the intervention, both groups showed low physical 
capability – based on mobility, strength, well-being, and back-issues. 
We assume that deficient physical capability negatively affected their 
confidence of being able to engage in physical activities. In contrast to 
other interventions on campus, we emphasized the suitability of CF 
training for individuals with poor fitness. Here we focused especially 
on the health-oriented approach as well as the high scalability of CF 
(14). Previous research suggests that simply knowing how to scale 

training in case of diminished physical capability (e.g., caused by 
injury, illness) minimizes barriers for participation in physical 
activities (37). As a result, we might have already positively affected 
participants before the intervention by giving them the feeling or 
belief of being capable (36).

Low physical capability was particularly evident in FMS scores of 
IG [10.2 (2.6)] and CG [10.7 (2.7)]. Such low mobility indicates that 
participants lacked the capability to perform fundamental movement 
patterns (e.g., squat, lunge, push-up) and were susceptible to injury, 
which is a major barrier to participation in physical activities (23, 24, 
37). CF training consistently improved mobility in the IG compared 
to the CG. After 12 months, the mean FMS score of the IG [16.4 (2.4)] 
was higher than that of CF athletes with >60 months [15.2 (1.7)] 
and > 12 months [15.9 (2.4)] of CF experience (28, 29). A similar 
development was achieved by the IG for maximum isometric strength 
with improvements of 24–65% ((t2 – t0) / t0) within 12 months. 
Significant strength improvements from t1 to t2 in 6 out of 8 strength 
measures in the IG compared to the CG suggest that these effects 
occurred consistently and even in intermediates.

Improved capability was advantageous for motivation and 
behavior especially due to the performance-oriented training 
approach of CF – including scored workouts, competitions, execution 
of complex movements, tracking of training results, and striving for 
optimal fitness instead of just exercising. Capability (resp. fitness) is 
thus a measurable and perceivable prerequisite for participation as 
well as the main goal of CF (14). This implies close dependencies 
between capability, motivation, and behavior, from which the IG 
clearly benefited. At the beginning of the intervention, participants 
were directly confronted with their incapability during training. Even 
simple physical tasks such as standing up from the ground or 
deadlifting a medicine ball with good form were challenging for most 
participants. Throughout the training process, mobility and strength 

TABLE 2 Well-being and back-issue values over the course of 12-months in the intervention (N  =  29) and control group (N  =  27).

t0
(baseline)

t1
(after 6  months)

t2
(after 12  months)

Difference of 
change between 

groups after 
12  months

p r

WHO-5 score2

CG 14.2 (3) 15.7 (4.4) 15.1 (4) 1.7 [−0.5–3.8] 0.108 0.22

IG 13.2 (5.1) 15.2 (4.5) 15.8 (4.8)

Pain intensity1

CG 3.8 (0.5) 3.4 (0.5) 3.3 (0.5) −2.4 [−3.9 – -0.9] 0.003 0.4

IG 4.1 (0.5) 2 (0.5) 1.2 (0.4)

Limitation1

CG 3.3 (0.5) 2.9 (0.6) 1.9 (0.5) −1.2 [−2.6–0.2] 0.13 0.2

IG 3.3 (0.5) 1.7 (0.4) 0.7 (0.3)

Frequency3

CG 2.9 (0.5) 2.7 (0.6) 2.7 (0.5) −1.9 [−3.3 – -0.4] 0.009 0.35

IG 2.8 (0.5) 1.4 (0.4) 0.7 (0.3)

Well-being (WHO-5 score) and back-issue values at t0, t1, and t2 are expressed as mean (SD). Difference in change between groups is presented as mean [95% CI]. Effect size r was calculated 
by dividing the z-value by the square root of the sample size N.
CG, control group; IG, intervention group.
1A score from 0 to 10 can be achieved.
2A score from 0 to 25 can be achieved.
3Frequency is given in days per week.
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improvements gradually translated into healthier movement 
execution, greater training loads, better workout scores, and 
progression from simple to complex movements (e.g., from 
bodyweight squat to overhead squat to squat snatch). Achieving 
performance-related goals allowed participants to experience intrinsic 
motives such as enjoyment, challenge, and sense of competence that 
are typically found in sports and associated with behavioral 
maintenance (38, 39). Because CF is based on constant variation, 
participants could perceive their progress in a multitude of different 
exercises and workouts (14). Conversely, if participants stalled in one 

area (e.g., squat variation), the next training session already offered 
the chance to improve in another (e.g., handstand variation) making 
temporary stagnant performance less obvious and demotivating.

Regarding strength, largest improvements occurred in the trunk 
musculature which in turn could have benefited back-health (40–42). 
After 12 months, we observed a significant decrease in pain intensity 
(p = 0.003, r = 0.4) and frequency (p = 0.009, r = 0.35) in the IG 
compared to the CG. The percentage of pain-free participants in the 
IG increased from 17.2 to 62.1% (CG: 14.8% at baseline, 25.9% after 
12 months). With injuries and illness being main barriers for physical 

FIGURE 6

Distribution of back-issues (pain intensity, perceived limitation, pain frequency) at baseline (t0) and after 12  months (t2) in the intervention and control 
group.
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FIGURE 7

Likelihood of behavioral change and maintenance over the course of the MedXFit-study depending on capability, opportunity, motivation, and 
maintenance motives [cf. (13, 35)].

activity participation, less back-issues could have supported behavior 
maintenance (37). Less pain an disability is also of interest in the 
context of WHP due to the high prevalence of sick leave caused by 
musculoskeletal disorders (15).

Well-being is another internal factor that independently increases 
the likelihood of long-term physical activity (43, 44). In this study, 
WHO-5 scores improved in both groups, leading to a non-significant 
change between groups (1.7 [−0.5–3.8], p = 0.108, r = 0.22). 
Interpretation of these results remains difficult as COVID-19 
restrictions (e.g., remote work, decreased social interaction, access to 
recreational activities) might have interfered with positive effects of 
the additional physical activity (45).

Nevertheless, behavioral change and maintenance did not rely 
purely on increased capability. Instead, group-based training also 
proved to be a key element for long-term motivation in multiple ways. 
In the MedXFit-study, young soldiers trained together with civilian 
employees, some of whom were about to retire. Such heterogenous 
groups made it imperative for participants to acquire the skill to 
modify training according to their fitness level. Knowing how to deal 
with deficient capability was found to be  facilitator in the field of 
psychological capability (37). Additionally, self-regulating training by 
scaling volume, intensity, or movement selection offered a high degree 
of self-determination and therefore could have directly contributed to 
behavioral maintenance (35). In line with previous studies, 
we observed that social interaction among participants and coaches 
during training conveyed a great sense of affiliation (38). Over the 
course of the study, highly committed training partnerships and 
groups evolved which encouraged each other to show up for training. 
Moreover, participants assisted one another in training, cheered for 

their peers during workouts, bought CF training equipment and 
clothes, approached workouts more seriously, signed up for CF 
competitions, changed their diet, asked for additional skill training, 
and talked about CF related topics. In brief, they evolved from 
individuals doing CF to a community of CrossFitters that was 
motivated to keep training after studies end. This indicates the 
presence of several maintenance motives such as behavior enjoyment, 
satisfaction with behavioral outcomes, and congruence of the newly 
adopted behavior with their identity, beliefs, and values (35). 
Satisfaction with outcomes was further reflected in statements like: “I 
can easily carry my daughter now,” “I can walk without poles for the 
first time while hiking in the mountains over a gravel path,” or “I no 
longer have to ask my husband to carry the groceries from the car to 
our apartment but do it myself.” A schematic illustration of the 
likelihood for behavioral change and maintenance in dependence of 
capability, opportunity, motivation, and maintenance motives 
throughout the MedXFit-study is displayed in Figure 7.

As our analysis partly relies on observational data, findings 
regarding behavioral change and maintenance need to be verified by 
future research. Moreover, we would like to point out that the IG had 
higher strength values than the CG at baseline. Although these 
differences did not reach statistical significance, they should 
be considered when interpreting the results of the current study given 
the calculated effect sizes (minimum d = 0.21, maximum d = 0.41). 
Additionally, neither participants nor staff conducting the study was 
blinded and impact of COVID-19 on outcome variables remained 
unclear. Further lifestyle factors (overall physical activity, diet, alcohol 
consumption, sleep, and stress) should be  documented in future 
research to better interpret outcomes. To quantify the potential of CF 
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training in workplace settings, future studies should also measure sick 
days, productivity, and time expenditure for training related activities 
(e.g., transfer, training, hygiene) during working hours.

The WHP is challenged to identify interventions that are both 
effective in promoting health as well as motivating in the long-term. 
In this respect, the present follow-up study further extended the 
findings obtained after the first 6 months of the MedXFit-study 
published by Brandt et al. and thus contributed to the field of WHP 
(22). Previous research indicated that adaptations in the early phase 
of training programs are enhanced by motor learning and improved 
coordination but decline after the acquisition of basic motor skills 
(46). Since participants kept improving in health and fitness over the 
course of 12 months, we can now conclude that CF is also effective 
beyond the beginner level. To date, the current study is the only one 
concerning CF that allows to draw this conclusion for inactive, 
sedentary employees. Another important aspect we did not address 
before was behavioral change and maintenance, given the low 
participation and high dropout rates in WHP interventions (10–12). 
Therefore, unlike the evaluation of the first 6 months, the present study 
was supplemented by a comprehensive analysis of the participants’ 
behavior. In this regard, we observed that CF has excellent potential 
to induce behavioral change in previously inactive, sedentary 
employees. Additionally, we found important behavior maintenance 
motives such as behavior enjoyment, satisfaction with behavioral 
outcomes, self-determination, and congruence of the newly adopted 
behavior with one’s identity, beliefs, and values. Moreover, high 
scalability and versatile fitness adaptions allowed for training of 
heterogenous groups involving young soldiers as well as civilian 
employees shortly before retirement. Therefore, health professionals 
should be encouraged to consider CF for workplace health promotion.
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Background: Tobacco smoking is one of the most significant health-related 
problems worldwide. However, the prevalence and sociodemographic 
determinants of tobacco and nicotine use among students on healthcare 
courses in Saudi Arabia are limited.

Methods: This cross-sectional study used a questionnaire that was distributed 
via SurveyMonkey between November 2022 and June 2023 to all student 
universities offering healthcare courses. Data are presented as frequency and 
percentages. The associated sociodemographic factors with current tobacco 
and nicotine use were subjected to logistic regression.

Results: Overall, 5,012, of whom 3,872 (77.25%) were males, responded to the 
online survey. The prevalence of current tobacco and nicotine use was 3,553 
(71%). The majority of users used electronic nicotine delivery systems (1,622: 
32.36%). The current use of cigarettes (AOR: 1.75 (1.42 to 2.15)), e-cigarettes 
(AOR: 1.17 (1.01 to 1.37)), and smokeless tobacco substances (AOR: 1.35 (1.02 
to 1.90)) were more pronounced among males compared to female students. 
However, the current use of a hookah was less among males (AOR: 0.74 (95% 
CI: 61 to 0.91)). Smoking cigarettes was practiced less among students living in 
other regions compared to the Central Region. However, smokeless tobacco 
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substances seem to be more prevalent in the Western, Southern, and Northern 
Regions, (AOR: 1.57 (95% CI: 1.09 to 2.26)), (AOR: 1.43 (95% CI: 1.04 to 1.95)), and 
(AOR: 1.57 (95% CI: 1.09 to 2.26)), respectively.

Conclusion: Smoking is prevalent among students in the healthcare disciplines, 
with electronic nicotine delivery systems being the most used product. Several 
sociodemographic factors were associated with higher tobacco or nicotine use.

KEYWORDS

smoking, tobacco, nicotine, healthcare, students

1 Introduction

Tobacco smoking is one of the most significant health-related 
problems worldwide. It poses a considerable risk for various diseases, 
including different types of cancers, cardiovascular diseases, and 
pulmonary diseases (1–3). Further, reports indicate that tobacco use 
has led to a high death rate globally: In 2019, tobacco was implicated 
in approximately 8.71 million fatalities worldwide and contributed to 
around 229.77 million disability-adjusted life years on a global scale 
(4, 5). Moreover, the use of tobacco is associated with a decrease in 
physical and social abilities, diminished energy levels, poor general 
health, and compromised mental well-being (6). Smoking goes 
beyond being a health concern; it may also pose a hurdle to academic 
success. For instance, a study revealed that smokers had significantly 
lower GPAs, higher absenteeism rates, and a greater number of 
academic warnings compared to non-smokers (7).

Tobacco use, in all its forms, has become more pervasive among 
college students. For instance, one study has indicated that the 
prevalence of tobacco use among nursing students is pervasive (8). 
The research indicates that 12.4% of medical students actively smoke, 
while almost 40% of these students are exposed to secondhand smoke. 
When breaking down the data by gender, they reveal that 18.6% of 
male medical students and 5.9% of female medical students are active 
smokers (9). Smoking was found to be most common in European 
countries, with 20% of medical students and 40% of dental students 
reported to be smokers. Similarly, in the Americas, the rates ranged 
from 13% among pharmacy students to 23% among dental students. 
Additionally, the use of other tobacco products was notably high in 
Eastern Mediterranean countries (10–23%) and in Europe (7–13%) 
(10). It has also been reported in one study that around 24% of 
students indicated they use e-cigarettes daily and around 50% of these 
students mentioned that they had used an e-cigarette in the last 
30 days (11). Another study has revealed that around 27% of college 
students reported they used e-cigarettes (12). Interestingly, in the 
Middle East, specifically in Saudi  Arabia, there is a notable  
lack of national-level research regarding the prevalence and 
sociodemographic determinants of tobacco and nicotine use among 
students specializing in healthcare. This gap in the research highlights 
the need for a national survey in Saudi Arabia to understand better 
the sociodemographic factors and theoretical frameworks that 
influence tobacco and nicotine use in this particular student group.

The goal of this study is to assess the prevalence and 
sociodemographic determinants of tobacco and nicotine use among 

healthcare specialty students in Saudi  Arabia through a national 
survey. Our study may pave the way toward a better understanding of 
how sociodemographic characteristics are associated with nicotine/
tobacco behaviors among Saudi  Arabian healthcare students. The 
findings could also support interventions aimed at ceasing or 
preventing nicotine and tobacco use by healthcare students here.

2 Methods

2.1 Study design and instrument

This cross-sectional study used a questionnaire that was developed 
to meet the study objectives. The questionnaire consisted of six items 
in two sections as follow:

Section one consisted of five questions including age, gender, 
geographical region profession and academic level.

Section Two consisted of one question regarding tobacco and 
nicotine use in the past 30 days.

The questionnaire was piloted and evaluated by 10 participants 
from the target population to ensure the comprehensibility and clarity 
of the questions, as well as the answers.

2.2 Data collection and sampling

The questionnaire was available and distributed via the 
SurveyMonkey platform from 1st of December 2022 to 30th of June 
2023 to all universities in Saudi  Arabia. Each data collector was 
responsible for distributing the survey to several universities via 
professional groups on social media platforms or by contacting the 
assigned university. A convenience sampling strategy was utilized and 
students, male and female, who currently study the healthcare 
disciplines at a university in Saudi Arabia were the main target and 
were invited to participate. Before starting the survey, written consent 
was insured for all participants and voluntary participation was 
confirmed by asking participants if they were happy to be in the study 
and they received information about the study, as well as contact 
information for the chief researcher. Repetitive and duplicate 
responses were avoided by only allowing the participants to fill out the 
survey link once. The estimated time to complete the questionnaire 
was 3 minutes.
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2.3 Data analysis

The data were analyzed using the Statistical Package for Social 
Sciences (SPSS software, Version 29). Frequency and percentages were 
used to summarize demographic characteristics. Age was calculated 
using mean and standard deviation. The associated sociodemographic 
factors with current tobacco and nicotine use were subjected to 
multivariate logistic regression analysis. A p value of <0.05 was 
considered statistically significant.

2.4 Ethical approval

The Bioethics and Research Committee at Jazan University, 
Saudi  Arabia approved this study with reference number 
REC-44/04/363.

3 Results

A total of 5,012 participants were included in the analyses. The 
mean (±SD) age of the study population was 21 (±2) years, and there 
were more males (3,872, 77.25%) than females. The vast majority of 
participants were from the Southern Region of Saudi Arabia (2,089, 
41.68%), followed by the Central Region (886, 17.68%) (see Table 1). 
Of students across different healthcare disciplines, nursing students 
accounted for 1,078 (21.5%), followed by nutrition and respiratory 
therapy students, 750 (15%) and 614 (12%), respectively. Third-year 
(1,513, 30%) and fourth-year (1,231, 25%) students accounted for 
more than half of the population. Full details of the demographic data 
are presented in Table 1.

3.1 Prevalence of current tobacco and 
nicotine users

The prevalence of current any product (tobacco and nicotine) use 
among students in the healthcare disciplines was 3,553 (70.89%). The 
majority of users used electronic nicotine delivery systems (1,622, 
32.36%), followed by cigarettes (812, 16.20%) and hookahs (710, 
14.17%). See Table 1.

3.2 Demographic factors associated with 
current use of tobacco and nicotine

The current use of tobacco and nicotine substances (e.g., 
cigarettes, e-cigarettes, smokeless tobacco, and any product use) was 
more prevalent among males compared to female students. See 
Table 2. Meanwhile, the current use of hookahs was less among males 
(AO.R: 0.74 (95% CI: 61 to 0.91)). Smoking cigarettes were less among 
students living in other regions compared to the Central Region. 
Smokeless tobacco substances seemed to be more prevalent in the 
Western, Southern and Northern Regions (AO.R: 1.57 (95% CI: 1.09 
to 2.26)), (AO.R: 1.43 (95% CI: 1.04 to 1.95)), and (AO.R: 1.57 (95% 
CI: 1.09 to 2.26)), respectively. Use of cigarettes, hookahs, and 
smokeless tobacco substances did not differ across academic levels, 
whereas the current use of e-cigarettes and any product use were more 

common among students in their mid and advanced academic stages 
compared to those in their 1st year.

4 Discussion

This national survey assessed the current use of tobacco and 
nicotine use among students in the healthcare disciplines in 
Saudi Arabia and examined the sociodemographic factors associated 
with tobacco and nicotine among this group. The study revealed that 

TABLE 1 Demographic data of study participants (n  =  5,012).

Variable n (%) or Mean (SD)

Age, years (Mean (SD)) 21 (±2)

Gender (male %) 3,872 (77.25%)

Geographical Region, n (%)

Southern Region 2,089 (41.68%)

Central Region 886 (17.68%)

Western Region 824 (16.44%)

Eastern Region 646 (12.89%)

Northern Region 567 (11.31%)

Profession, n (%)

Nursing 1,078 (21.51%)

Nutrition 750 (14.96%)

Respiratory Therapy 614 (12.25%)

Dentistry 524 (10.45%)

Medicine 492 (9.82%)

Physiotherapy 447 (8.92%)

Public health 412 (8.22%)

Pharmacy 314 (6.26%)

Medical laboratory 250 (4.99%)

Emergency medical services 131 (2.61%)

Academic level, n (%)

1st year 465 (9.28%)

2nd year 1,206 (24.06%)

3rd year 1,513 (30.19%)

4th year 1,231 (24.56%)

5th year 331 (6.60%)

6th year 125 (2.49%)

Internship 141 (2.81%)

Current use, n (%)

Electronic nicotine delivery system 

(e-cigarettes, e-hookah, vaping)
1,622 (32.36%)

Tobacco Cigarettes 812 (16.20%)

Hookah (Waterpipe, Muʽassel, Jurak) 710 (14.17%)

Smokeless Tobacco (Shammah) 409 (8.16%)

Any product use 3,553 (70.89%)

Never used 1,459 (29.11%)

Data are presented as n (%) or mean SD. GPA, Grade Point Average. Current smoker: 
someone who has smoked within the past 30 days.
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71% of students were current tobacco/nicotine users, with most of 
them being males in advanced academic years and internship years. 
Electronic nicotine delivery systems were the most commonly used 
product. The study also indicated that tobacco/nicotine use among 
students in health colleges was associated with several 
sociodemographic factors, including gender, region of residency, 
specialty, academic years, and tobacco/nicotine types.

The findings of this study are similar to previous studies conducted 
in Saudi Arabia and other countries. In Saudi Arabia, tobacco use is 
prevalent among college students (13). One study indicated that 46.4% 
of the 895 students reported initiation of tobacco use when entering 
university (14). By comparing our findings with several recent studies, 
it can be seen that there is an increase in using e-cigarettes among 
students in health colleges, in particular (15). Al-Regaiey et  al. 
reported that of 364 students studying in the health disciplines, the 
prevalence of vaping was 29.9% (12). The issue of tobacco/nicotine use 

among college students has also been observed in several GCC 
countries. Aligned with our findings, studies conducted in Bahrain, 
Kuwait, Qatar, and UAE found that tobacco use is prevalent among 
college students, and the current use of tobacco was greater among 
male students compared to female students, and those who were in 
advanced academic years (16–19). These studies also observed 
e-cigarette use among college students (16–19). However, a further 
study has indicated that the prevalence of smoking has statistically 
decreased among college students who study on smoke-free campuses 
(20). This study supports the need for active enforcement of 
on-campus smoke-free policies and on-campus cessation 
support clinics.

In agreement with other studies, male students had significantly 
higher odds of lifetime and current use of cigarettes, smokeless 
tobacco, and other nicotine products (12). Although this study did not 
account for the dual use of tobacco products, the results showed a 

TABLE 2 Multivariate logistic regression models of the association between demographic variables (independent) and current tobacco and nicotine use 
(dependent).

Descriptor AO.R (95% CI) 
Cigarettes 
smoking

AO.R (95% CI) 
Hookah

AO.R (95% CI) 
E-cigarettes

AO.R (95% CI) 
Smokeless 

tobacco

AO.R (95% CI) 
Any product 

use

Gender

Female 1 1 1 1 1

Male 1.75 (1.42 to 2.15) 0.74 (0.61 to 0.91) 1.17 (1.01 to 1.37) 1.35 (1.02 to 1.90) 1.56 (1.34 to 1.82)

Region

Central 1 1 1 1 1

Eastern 0.60 (0.45 to 0.79) 1.12 (0.85 to 1.48) 1.12 (0.90 to 1.40) 1.27 (0.85 to 1.90) 0.91 (0.72 to 1.17)

Western 0.59 (0.45 to 0.77) 1.02 (0.77 to 1.33) 1.11 (0.91 to 1.37) 1.57 (1.09 to 2.26) 0.93 (0.73 to 1.17)

Southern 0.69 (0.56 to 0.85) 0.80 (0.64 to 1.01) 0.85 (0.71 to 1.01) 1.43 (1.04 to 1.95) 0.63 (0.52 to 0.76)

Northern 0.78 (0.59 to 1.03) 0.53 (0.37 to 0.76) 0.92 (0.73 to 1.16) 1.57 (1.09 to 2.26) 0.57 (0.45 to 0.73)

Profession

Dentistry 1 1 1 1 1

Medicine 0.67 (0.44 to 1.03) 2.55 (1.71 to 3.80) 0.60 (0.46 to 0.79) 1.55 (0.98 to 2.44) 0.92 (0.69 to 1.22)

Nursing 1.96 (1.43 to 2.68) 2.22 (1.54 to 3.19) 0.64 (0.51 to 0.80) 1.31 (0.86 to 1.99) 1.58 (1.23 to 2.02)

Nutrition 1.80 (1.29 to 2.52) 1.37 (0.92 to 2.03) 0.52 (0.41 to 0.66) 0.96 (0.61 to 1.51) 0.79 (0.61 to 1.01)

Pharmacy 2.18 (1.48 to 3.19) 1.53 (0.95 to 2.46) 0.41 (0.30 to 0.57) 0.99 (0.55 to 1.79) 0.79 (0.58 to 1.08)

EMS 0.42 (0.18 to 0.95) 3.47 (2.05 to 5.87) 0.66 (0.44 to 0.99) 1.58 (0.83 to 3.01) 1.26 (0.77 to 2.05)

Medical lab 1.03 (0.65 to 1.64) 2.17 (1.35 to 3.49) 0.66 (0.44 to 0.99) 1.87 (1.12 to 3.11) 0.72 (0.52 to 1.01)

PT 2.11 (1.48 to 3.01) 1.56 (1.01 to 2.40) 0.47 (0.35 to 0.62) 0.64 (0.36 to 1.13) 0.80 (0.61 to 1.06)

PH 0.67 (0.43 to 1.04) 1.59 (1.02 to 2.47) 1.01 (0.77 to 1.32) 1.67 (1.05 to 2.66) 1.25 (0.93 to 1.69)

RT 1.24 (0.87 to 1.77) 2.61 (1.76 to 3.85) 0.60 (0.46 to 0.77) 0.97 (0.60 to 1/56) 1.01 (0.77 to 1.32)

Academic level

1st year 1 1 1 1 1

2nd year 1.18 (0.88 to 1.58) 0.80 (0.57 to 1.08) 1.22 (0.94 to 1.58) 0.64 (0.44 to 0.92) 0.97 (0.76 to 1.23)

3rd year 1.05 (0.79 to 1.40) 0.66 (0.49 to 0.89) 1.63 (1.27 to 2.09) 0.59 (0.41 to 0.85) 1.04 (0.82 to 1.31)

4th year 0.93 (0.68 to 1.26) 0.79 (0.58 to 1.08) 2.01 (1.55 to 2.59) 0.61 (0.41 to 0.89) 1.35 (1.05 to 1.73)

5th year 0.88 (0.58 to 1.34) 1.06 (0.72 to 1.57) 2.46 (1.78 to 3.39) 0.84 (0.51 to 1.37) 2.58 (1.79 to 3.72)

6th year 0.84 (0.45 to 1.58) 0.93 (0.54 to 1.61) 2.18 (1.41 to 3.36) 1.47 (0.81 to 1.67) 2.76 (1.61 to 4.72)

Internship 0.63 (0.33 to 1.22) 0.37 (0.19 to 0.72) 1.75 (1.15 to 2.67) 1.12 (0.62 to 2.01) 0.91 (0.60 to 1.38)

EMS, emergency medical services; PT, RT, Physiotherapy; PH, Public health; Respiratory Therapy; AOR, adjusted odd ratio; E-NDS, Electronic nicotine delivery system.
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pattern of several tobacco products used among students, among 
them e-cigarettes. Using combustible tobacco along with other 
products, such as e-cigarettes, is common among youth (21, 22). Dual 
use of tobacco products is associated with higher odds of 
cardiovascular diseases and respiratory illness compared to the use of 
one tobacco product (23–25). Also, the tobacco use pattern found in 
this study has been observed globally and likely reflects sociocultural 
factors related to gender norms. However, it should be noted that the 
prevalence of tobacco use is increasing among women in Saudi Arabia 
and is expected to increase further in the coming decades (26). The 
observed and expected changes in tobacco use among women in 
Saudi Arabia could be related to cultural changes and having more 
women joining the workforce.

An interesting finding was the geographic variation observed, 
with lifetime and current cigarette use less common in the Eastern, 
Western, and Southern Regions compared to the Central Region. On 
the other hand, students in the Western, Southern, and Northern 
Regions are more likely to use smokeless tobacco compared to 
students in the Central Region. The underlying reasons for these 
regional differences are unclear but warrant further investigation. 
Tailored interventions and education for the high-risk regions may 
help reduce tobacco use. Several tobacco control interventions could 
be implemented to address the issue of tobacco use among students 
in health disciplines such as enforce in-campus smoke-free policy, run 
in-campus smoking cessation clinics, integrate intense tobacco control 
curriculum that helps in assessing scientific evidence and teaches 
critical skills to detect tobacco marketing activities, and engage 
students in developing and evaluating tobacco control measures in 
campus (27–29).

Monitoring the prevalence of tobacco/nicotine use among 
students in health disciplines and among health practitioners is 
essential because the patterns of tobacco use among these groups have 
significant implications. Tobacco use among students in health 
disciplines has been tracked across 70 countries through the Global 
Tobacco Surveillance System (GTSS). The GTSS revealed that the 
prevalence of smoking varied, with the highest rates observed in 
European countries (20% among medical students and 40% among 
dental students) and the Americas (ranging from 13% among 
pharmacy students to 23% among dental students). Other forms of 
tobacco use were more common in the Eastern Mediterranean 
(ranging from 10 to 23%). The GTSS provides insight into the beliefs 
of health students worldwide, as 70% of students believed in the role 
model status of health professionals and their responsibility in 
assisting patients with smoking cessation (10). Addtionally, lay people 
often have a positive perception of health practitioners and students 
in health fields. Health practitioners are assumed to be reliable sources 
of medical information and have valid information to share about 
health risk factors. Thus, tobacco/nicotine use among health 
practitioners and students in health colleges would send an implied 
and incorrect health message related to tobacco/nicotine use, lead to 
the normalization of tobacco/nicotine use, and make practitioners 
resistant to offering smoking cessation to patients (30).

Although students in health disciplines are more aware of the risks 
of tobacco use compared to others, a high number of tobacco users 
were found in this study. Several factors influence tobacco use among 
students, including tobacco marketing activities such as misleading 
information and tobacco imagery in media, gender norms, and social 
pressure (31–33). The increase in tobacco/nicotine use among 

students in health disciplines observed in our study and previous 
studies could also be explained by the fact that students at this age are 
in a transitional stage from school to university. The fact that university 
students usually enjoy less supervision from their parents and engage 
more with their peers and friends may lead to an increase in the risk 
of tobacco/nicotine uptake. In addition, the increase in tobacco/
nicotine use among students in health colleges may be due to stress 
related to the difficulty of studying in this field since one of the 
motivations for tobacco use mentioned in a previous study was stress. 
Although this study did not collect data on students’ incomes, Saudi 
students who are studying in public universities receive a monthly 
stipend (S.R 1,000) and an additional amount (which varies across the 
health field) is added to students who are in their internship year. This 
income may increase the affordability and accessibility of tobacco 
products. Therefore, it is worth re-thinking the legal age of accessing 
tobacco and considering a policy to raise the minimum legal age for 
the sale of tobacco products from 18 to 21.

This study has revealed a finding of concern about the use of 
electronic cigarettes among the younger generations in Saudi Arabia. 
The popularity of electronic nicotine delivery systems is a growing 
public health concern as these products are often perceived, 
erroneously, as safe alternatives to traditional cigarettes. The present 
results suggest that there is marketing and promotion of electronic 
cigarettes among this group. This is not uncommon for a tobacco 
industry that uses tactics to market tobacco products and to target 
young people (34). A recent study that monitored the imagery of 
e-cigarettes in the media found an increase in the use of e-cigarettes 
in Arabic media and on-demand platforms, such as Netflix (35). In 
Saudi Arabia, Netflix is one of the most popular platforms among the 
youth. Portraying e-cigarettes appealingly and attractively in media 
scenes would promote the use of e-cigarettes and normalize this 
behavior among this group. Future studies should further examine the 
environmental factors affecting the use of electronic cigarettes among 
the younger generations. In addition, the implementation of tobacco 
control measures that ban tobacco/nicotine advertisement, promotion, 
and sponsorship, increase anti-tobacco awareness, and enforce smoke-
free policies, especially on campuses, should be strengthened.

4.1 Strengths and limitations

This study has several strengths, including the large national 
sample size, the diverse geographic regions represented, and the 
inclusion of students across multiple healthcare disciplines. The 
comprehensive assessment of multiple nicotine and tobacco products 
provides a thorough picture of usage patterns.

Some limitations should be acknowledged. First, the self-reported 
survey design raises the possibility of recall or response bias. Second, 
we utilized convenience sampling, which may limit generalizability 
compared to a random sampling design. Also, the methodology 
employed for participant recruitment and the approach used for 
sample selection in this study impeded our ability to determine the 
response rate. However, the large sample across diverse universities 
enhances representativeness. Third, we  did not assess details on 
frequency, history and start of use, dual-use, quantity or motivations 
underlying the use of different tobacco and nicotine products. Further 
research should aim to characterize start, change and end of use 
(tobacco cigarette, shisha, e-cigarettes, heated tobacco and heated 
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nicotine products) before and while studying medicine, nursing or 
other healthcare.

5 Conclusion

This study provides valuable data to inform public health efforts 
aimed at reducing tobacco and nicotine use among future healthcare 
professionals in Saudi Arabia. Most healthcare discipline students 
showed high rates of use, underscoring the need for comprehensive 
interventions across nursing, medicine, dentistry, and other programs. 
Healthcare students who use nicotine and tobacco products 
themselves may be less likely to counsel their future patients about 
cessation (36). Integrating more robust tobacco cessation education 
into health sciences curricula could help address this issue.
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Introduction: The fact that the daily lives of billions of people were affected by 
the medical, social, and political aspects of the SARS-CoV-2 pandemic shows the 
need to anchor the understanding of One Health in society. Hence, promoting 
awareness and deepening the understanding of the interrelation between 
human health, animal health, and ecosystems must be accomplished through 
quality education, as advocated by UN Sustainable Development Goal 4. The 
often-questioned and discussed measures taken by governments to control 
the global pandemic between 2020 and 2023 can be seen as an opportunity 
to meet the educational needs of civil society solutions in multi-stakeholder 
settings between public, universities, and schools.

Methods: This paper focuses on the integration of One Health principles in 
educational frameworks, particularly within the context of the higher education 
teaching framework “Teaching Clinic.” This master-level course in the domain 
of pre-service teacher education serves as a potent vehicle for facilitating One 
Health Education, bridging the gap between research, higher education, and 
schools. Through the presentation of two case studies, this article demonstrates 
how the Teaching Clinic approach fosters interdisciplinary perspectives and 
provides a dynamic learning environment for pre-service teachers, as well as for 
pupils involved in the educational process.

Results: In both cases, the integration of educational One Health school teaching-
learning settings effectively enhanced pupils’ understanding of complex topics and 
engaged them in active learning experiences. Pre-service teachers played a crucial 
role in developing, implementing, and evaluating these interventions. In Case I, 
pupils demonstrated proficiency in analyzing data and evaluating mathematical 
models, while in Case II, the chosen instructional approach facilitated One Health 
knowledge acquisition and enjoyment among pupils. These results underscore the 
potential of the One Health Teaching Clinic as a valuable educational framework for 
enhancing teaching and learning outcomes for pre-service teachers and fostering 
pupil engagement in socio-scientific One Health-related topics.

Discussion: The discussion delves into the significance of breaking down 
disciplinary silos and the crucial role of teacher education in promoting a 
holistic approach to education, emphasizing the intersectionality of One Health 
Education and Education for Sustainable Development. This article underpins 
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the significance of collaborative efforts across multiple (scientific) disciplines 
and across secondary and tertiary education levels to reach a nexus. Moreover, 
it emphasizes the alignment of this approach with the 2030 Agenda, Education 
for Sustainable Development, and Sustainable Development Goals, highlighting 
the potential for collective action toward a more sustainable future.

KEYWORDS

One Health, Agenda 2030, Education for Sustainable Development (ESD), Sustainable 
Development Goals (SDGs), teacher education, biology education, teaching clinic, 
science education

1 Introduction: background and 
rationale for the One Health 
educational initiative

The ongoing endemic of SARS-CoV-2, the rising incidence and 
expansion of monkeypox, West Nile fever, Lyme borreliosis, 
campylobacteriosis, and echinococcosis clearly show that the health 
of humans, animals, and the environment are closely linked (1). The 
overarching strategy should focus on key drivers (root causes) of 
zoonotic diseases at the intersections of the environment, animals, 
and humans. This nexus involves utilizing expertise in ecology, 
conservation biology, wildlife biology, and veterinary medicine, 
alongside emphasizing the need for increased medical and 
microbiological input into the study of wildlife diseases (2). To put a 
name to these trans-sectoral and cross-disciplinary dependencies, the 
term One Health (OH) was first coined in 2003–2004 as part of the 
One World, One Health: Building Interdisciplinary Bridges to Health 
in a Globalized World symposium by interdisciplinary health expert 
groups associated to the SARS virus and H5N1 avian influenza 
outbreaks (3). The Manhattan Principles, as a consensus-based 
outcome of the symposium, subsumed a firm recognition for 
collaborative and cross-disciplinary approaches as well as responses 
to emerging diseases related to wildlife, food supply, agriculture, 
environmental conditions, and human health. Over the next several 
years, the occurrence of growing numbers of zoonotic (animal-
human) transmission could be increasingly attributed to changing 
socioeconomic, ecological, and environmental factors (4) 
highlighting agricultural intensification (land use) or environmental 
changes (urbanization) associated with the rapid growth of the world 
population (5). Although an awareness of the contextual risks and 
related strategies had already been built up, the emerging pandemics 
of swine flu in 2009 (Influenza A/H1N1) and the ongoing Middle 
East respiratory syndrome emerging in 2015 (MERS-CoV) remained 
predominantly treated within scientific disciplines and epidemiology 
not reaching public or politic interest at a global scale. Accordingly, 
formal education generally omits coverage of these topics.

The onset of the SARS-CoV-2 pandemic in early 2020, which 
affected the daily lives of billions of people in medical, social, and 
political aspects, was pivotal for the relevance of the original OH 
concerns (6). Going back to the roots of OH focusing on zoonotic 
hazards and viral spillovers, the SARS-CoV-2 pandemic provided a 
worst-practice scenario in human-animal-environment interaction 
but a key argument as to why the OH approach is indispensable (7). 
The global situation led to the formulation of the Berlin Principles, 
thereby expanding the Manhattan Principles for risks and strategies 
regarding economic and socio-political contexts (8) with principles 
2 and 10 directly addressing education.

A decade after the formulation of the Manhattan Principles, initial 
efforts emerged to think in terms of more concrete research and 
education frameworks for OH. However, the vast majority of OH 
education approaches that have emerged to this day primarily focus on 
training of medical and veterinary professionals, resulting in continued 
attention within the silos of health and life sciences disciplines (9). 
Examples are expanding veterinary and medical education in general 
practice (10, 11), veterinary students’ community outreach (12), OH 
perspectives in specific medical disciplines (13), SARS-CoV-2 occasion-
based education settings (14), and linkages to veterinary ethics education 
(15). Along the way, some more specific approaches exist to address 
actual medical challenges related to zoonotic disease mishandling in 
countries with less developed health systems (16, 17). Additionally, 
similar cases involve community-based education at institutional and 
university levels to address localized disease outbreaks (18–20).

For the general population, OH still remains a vague, cross-
disciplinary fringe topic elaborated at macro levels by UN-related 
institutions (WHO, FAO, OIE, UNICEF) (20, 21) or international 
organizations declarations and efforts (22). A major challenge is raising 
public awareness of the impact that we/humans are having on the planet 
(e.g., climate crisis), including on each other (conflicts, wars) potentially 
compromising our collective sustainability. According to many, the 
biosphere is now in charge of all life and the world we share, not society 
nor the economy (e.g., see Stockholm Resilience Centre). Therefore, 
we argue that OH needs more reasonable and comprehensive frameworks 
to consider concrete ways for public dissemination. As already stated in 
2009, awareness and a better understanding of the relationship between 
health and ecosystems should be achieved through well-coordinated 
learning and teaching strategies (23). Related to this, the first efforts 
ranged from involving professional associations to the inclusion of 
training opportunities in various professional fields next to early teaching 
ideas of OH concepts in science classes from secondary schools to 
universities (9). OH educational materials have been developed by a 
variety of professionals (veterinarians, physicians, molecular biologists, 
ecologists, environmental chemists) and made available as open 
educational resources for schools and higher education institutions (24) 
as a dissemination strategy. In addition, school- and teacher-based OH 
efforts exist that focus on the level of surveys and reflection (25).

In this article, we assert that to enable truly effective and widely 
accessible One Health (OH) Education, it is essential to apply educational 
frameworks and strategies from inter- and crossdisciplinary 
backgrounds. We advocate for implementing these approaches in official 
curriculum programs tailored to the context of intersectional learning 
within formal education, primarily occurring in school subjects.

OH Education should be taught as early as possible and across a 
broad range of scientific disciplines (life sciences, humanities, social 
sciences, arts) and with inter- and transdisciplinary content (26), which 
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means across all school subjects at primary and secondary schools. For 
early, inclusive, and holistic OH Education, a focus on teacher education 
is essential as it promises multiplier effects that will eventually reach all 
levels of education from university to school. Moreover, pre-service 
teachers (P-STs) demonstrate a compelling set of prerequisites as they 
undergo training across diverse scientific fields (natural sciences, 
humanities, and social sciences), alongside their expertise in pedagogical 
knowledge, content knowledge, and pedagogical content knowledge, 
preparing them for their future professional roles (27). In the 
dissemination of knowledge to society, the formal education sector, 
especially schools, represents one of the most important actors and 
drivers (28). Universities, with their intellectual capacity, are equally 
pivotal in redefining their purpose by embracing the fundamental 
concept of One Health and Wellbeing (OHW), thus optimizing the 
probability of sustaining all life on this planet while also informing the 
UN Global Goals for this decade and beyond (29).

2 A vehicle for OH education: the 
teaching clinic

In this article, we  present the Teaching Clinic (TC) as a potent 
vehicle for OH Education.1 TheTC combines service-learning (30) and 
design-based research (31) in the domain of teacher education (32). It 
builds on service-learning as a link between teacher students’ learning 
goals and socially relevant work (33) for schools and in-service teachers 
(I-STs). These teachers often do not have the resources or scientific 
expertise to meet complex school-based challenges, and this is the gap 
where the actual service is being provided (34). During the TC-semester, 
pre-service teachers (master students in Secondary Teacher Education; 
P-STs) address these school-based challenges defined by I-STs, therefore 
learning for their later professional work as teachers (35). Research skills 
are seen as important elements of professionalization within teacher 
education (36) to establish evidence-based teaching-learning practices 
(37). This includes skills such as the ability to ask clear questions, 
critically examine literature, and the ability to collect, analyze, and 
interpret data. Throughout the whole TC-process, P-STs receive digital 
coaching from teacher educators and subject matter experts from diverse 
(scientific) fields and have access to a large platform of relevant, online 
courses and other resources (38) P-STs can pick their own learning goals 
and learning pathways (39, 40) and are continuously supported through 
asynchronous multimodal video feedback (41).

In short, the TC presents itself as an open learning environment 
with digital and analogous components, with multiple stakeholders, 
resources, and deliverables that all need to be brought into a coherent 
pattern by the learners themselves. P-STs need to be  versatile in 
applying these different tools/methods and in adapting to this flexible 
learning environment. This is demanding, but it also prepares the P-STs 
for a complex professional environment. The service-learning aspect 
purposefully promotes the versatile use of tools and methods to adapt 
to flexible and dynamic real-life-learning environments, which is a key 
competency for the later working setting of professional teachers.

The TC-approach within teacher education has important 
implications for the involved stakeholders and beyond. This not only 

1 For an overview of the general teaching clinic concept in teacher education, 

visit https://teachingclinic.org.

includes the respective P-STs, but also higher education institutions in 
general, where the so-called “third mission” (the direct impact on 
society) plays an increasingly important role (42). Therefore, TC 
shows how state-of-the-art research and OH knowledge can 
be translated into a teaching-learning sequence (43) that has a direct 
impact on the teacher, the classroom, and the pupils. This not only 
narrows the gap between research, higher education and teachers’ 
real-life working environments, but also aids the important transfer 
from academia to schools (42). Another important cornerstone within 
the research professionalization of the P-STs is the participation in the 
scientific communication of applied research results within the 
framework of co-authorships (44). Thus, within the scope of TC, 
research projects have already been published in the sense of peer-
faculty co-creation together by P-STs I-STs, and course instructors in 
national and international peer-reviewed journals (32, 34, 40, 45).

3 Learning environment: One Health 
Teaching Clinic

The pedagogical framework of the TC described above has already 
been implemented to address a wide range of pedagogical issues from 
different school types and at several tertiary educational institutions. 
The focus of the One Health Teaching Clinic (OH-TC) is based on 
challenges reported by I-STs at school sites who expressed the wish to 
integrate the topic of (SARS-CoV-2) pandemic(s) and related risks 
more into the teaching of different subjects. The framework of OH-TC 
and involved actors, tasks, and roles is shown in Figure 1.

The selected OH Cases were taught and evaluated with more than 
200 pupils ranging from grade 5 to grade 9 by the P-STs themselves; the 
two first authors, both experienced teacher educators in science 
education, provided feedback but otherwise did not intervene in the 
writing process. Thereby, the P-STs did not only pursue the role of 
“pre-service” teachers, but also as co-researchers and pedagogical 
co-creators (46). In these instances, the P-STs (master-level students) 
were employed as regular schoolteachers, simplifying the legal aspects as 
these engagements involved regular classroom teaching rather than 
intervention studies. This practice aligns with Austria’s context, where 
schools, facing a shortage of fully qualified teachers, often hire student 
teachers, even without a Bachelor’s degree or during their Master’s studies.

For each case, the P-STs provide the different objectives, the 
process (design of intervention study), the outcomes, and a personal 
reflection statement.

3.1.1 Case I: integration of public health 
knowledge in mathematics lesson

Case I is based on the pandemic-themed board game “Virus Alert 
in Stayhompton” as a basis, which is available as an Open Educational 
Resource (OER).2 This game was conceived for youngsters aged 12 
and above by the Institute of Science and Technology Austria with the 
Max Planck Institute for Evolutionary Biology. A fictional virus 
spreading within a city encourages players of the game to investigate 
and comprehend the various measures that they can employ to 
manage viral outbreaks. By integrating the game in 7th grade math 
classrooms, a P-ST wanted to find out what effect the game has on 

2 https://ist.ac.at/en/education/ista-for-kids/virus-alert/
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pupils in terms of learning to understand the content related to 
modeling and statistics, and how pupils use the knowledge to draw 
their conclusions about the pandemic. For this purpose, the board 
game was played with the pupils, with an accompanying worksheet 
serving as a learning and reflection tool (Table 1).

During lessons, pupils actively learned through board games and 
worksheet exercises. The worksheets helped P-STs to understand pupils’ 
comprehension and assess their performance, encouraging deep thought 
from both parties. The final task involved pupils creating poster 
presentations, and showcasing their ideas while the teacher guided 
discussions, promoting active participation and diverse problem-solving 
strategies. This enriched the learning environment, highlighting the 
importance of engaging and adaptive teaching methods.

Pupils’ data was coded inductively, with reliability ensured by 
two independent coders. The results are divided into two parts: 
group work and presentation. Pupils were asked to discuss potential 
uses of data generated from a pandemic game. They recognized data 
as a foundation for making decisions and actions. For instance, 
Group 1 suggested data could guide lockdown decisions (“We can 
deduce that the virus spreads very quickly. This allows us to plan for 
the future. For instance, we can consider whether a lockdown is 
necessary or not. The data can also be used to prevent the same 
situation in other places”), while Group 4 proposed using data to 
prevent widespread hospitalizations (“One could prevent many 
people from getting sick and needing hospitalization in other cities. 
The data could be used to impose a lockdown and prevent too many 
lockdowns in the future. Scientists could invent a medication.”). 
Pupils analyzed and described the curve pattern of infection data. 
They described the rise and leveling of the curve, drew comparisons 
to proportional relationships, and identified differences. Some 
groups emotionally evaluated the curve’s severity (“Catastrophic, 
the curve rises quickly. But after a while, it rounds off ”). Pupils were 

given a directly proportional infection model and were asked to 
contextualize and evaluate it. Groups suggested that real-world 
infections would not follow such a linear model due to factors like 
varying interactions and external influences. Within the final task 
on the worksheet, they concluded that the model was unrealistic 
and would not hold up in practice (Figure 2; Table 2). Throughout 
the lesson, pupils demonstrated an understanding of using data for 
decision-making, describing curve patterns, and critically 
evaluating mathematical models in real-world contexts.

Reflecting on the process and outcomes, the pupils’ recognition 
of the pivotal role of data in guiding public health decisions during 
the fragile trust in science was noteworthy. Their understanding was 
shaped by their experiences with the SARS-CoV-2 pandemic and 
media coverage, solidifying their belief in the importance of data-
driven planning in both scientific and societal contexts. Introduced 
to linear mapping, the pupils adeptly interpreted curves, linking 
mathematical concepts to broader societal implications. In the 
direct proportionality model, they intuitively selected relevant 
variables, emphasizing the practical significance of mathematical 
representations for accurate depiction.

The pupils’ emphasis on the relevance of data for justifying future 
actions, particularly in the context of fragile trust in science, underscored 
the importance of data as a foundation for planning public health 
actions, including hospital capacity planning and the necessity of 
implementing lockdowns. Their adept interpretation of curves using 
analytical vocabulary and contextual references showcased a mutual 
understanding, connecting mathematics to real-world implications.

Examining the context references within the direct proportionality 
model revealed insights into the pupils’ practical perception of 
mathematical representations as tools for understanding real-world 
phenomena. Their discussions highlighted the indispensability of 
mathematical representations for accurate depiction in practical scenarios.

FIGURE 1

The illustration demonstrates the collaborative utilization of design-based research methods by pre-service teachers in this course, wherein they 
engage in collective planning, implementation, and evaluation of classroom interventions centered on OH. Working alongside in-service teachers, they 
are guided by the principles of practitioner research. The TC orchestrates the convergence of four essential stakeholder groups - pre-service and in-
service teachers, pupils, teacher educators, and subject matter experts - each assuming distinct roles within the process.
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3.1.2 Case II: developing One Health knowledge 
through gamification

Case II is about an educational board game to foster connected 
thinking in terms of OH for undergraduates. The game was developed 
by a team of five P-STs from different subjects and was tested in two 
lower secondary schools in Austria in 2022. The project aimed to find 
a way to implement OH in school classrooms. Examples from other 
P-STs from the previous semester were presented at the beginning of 
the TC and the final decision was to gamify this topic to bring OH 
closer to the pupils through a playful approach. Gamification in 
education means to use game elements and game design techniques 
in an educational context to have “a potential impact on the academic 
performance, commitment, and motivation of the pupils,” as a 
systematic review concluded (47).

By developing a game (see Figure 3), P-STs wanted to create a 
playful learning environment where environmental, human, and 
animal health can be related to each other. Due to this aim, the P-STs 
explored the current knowledge of the pupils about the connections 
between these three dimensions and their knowledge gain or 
improved connected thinking after playing the game.

Based on the analysis of pupils’ responses from lower-secondary 
classes (n = 124), it was found that the implementation of a five-point 
Likert scale across four categories of interest yielded a significant level 

of consensus. Notably, the findings demonstrate a substantial level of 
agreement among the pupils, with 67.4% confirming a tangible 
acquisition of OH-specific knowledge, 81.5% expressing enjoyment 
during the gameplay, and 82.3% acknowledging the game’s efficacy as 
a valuable instructional tool. Furthermore, 58.9% of the participants 
expressed a keen interest in continuing the game outside of the 
educational setting (playing the OH board game with friends and 
families at home). These quantitative results are further substantiated 
by qualitative data, exemplified by instances where pupils actively 
expressed an interest in purchasing the game for personal use. Such 
comprehensive and coherent responses highlight the efficacy and 
potential of the OH board game as an engaging and informative 
educational resource.

Reflections by the P-ST note the high level of engagement of the 
pupils (which was described as a highly rewarding experience) and the 
game’s usefulness as a didactical tool, especially to introduce the topic 
and to see the interests of the pupils for this topic during the game. 
The playful approach does not require a high level of specialist 
knowledge from the teacher and, on the contrary, can also motivate 
inexperienced teachers to learn along with the pupils. The topic of OH 
seemed to be overwhelming for pupils due to its complexity. However, 
the experiences in class clearly showed that an initial inhibition 
threshold to deal with this unfamiliar topic decreased when the 
OH-game was played.

4 Discussion

The contributions from diverse fields, as showcased in the 
previous chapter, underscore the critical role of interdisciplinary 
perspectives in advancing OH Education also crossing school subject 
boundaries. The integration of OH principles into educational 
frameworks holds the potential to cultivate a generation of 
professionals equipped to address complex global challenges with a 
holistic and collaborative mindset within their disciplines, and this 
can be grounded in school first. We are going to discuss the education 

TABLE 1 “Virus Alert in Stayhompton” worksheet for classroom 
intervention, accompanying the pandemic-themed board game.

1.1 Worksheet “Virus Alert in Stayhompton “Group 
name: Date:

Discuss the following questions in your group. One person in your group writes 

down your answers (in key words or complete sentences)

Task 1 “Your team of scientists has been able to 

collect data on the novel virus in 

Stayhompton. Collect ideas on what this 

data could be relevant for in the future 

and what it could be used for.”

Task 2 “Take a closer look at your graph that 

you created during the game. Try to 

describe the course of this curve in 

words.”

Task 3 “Describes the differences between the 

shape of your curve and that of a direct- 

proportional relationship.”

Task 4 “Design a poster for the following tasks! 

(Note: You will present this poster to your 

colleagues at the end of the lesson).”

 1) How would the infection event with 

the virus proceed if the associated 

graph represented a directly 

proportional relationship? What 

conditions would have to apply to such 

an infection event? Describe a possible 

scenario in words and depict it 

graphically on the poster.

 2) Collect arguments as to why 

you consider such a course of infection 

in reality to be realistic or unrealistic.

FIGURE 2

Illustration of a poster (see task4 in Table 1) meticulously designed 
and presented by the pupils. The posters serve as visual 
representations of the creative and intellectual efforts put forth by 
the pupils during the mathematics lesson.
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settings presented in the two cases and then proceed to the disciplinary 
discussion based on the educational topic.

4.1 One Health case studies—linking 
education and the real world

The OH approach broadens the concept of health beyond just 
humans to include animal and environmental health within a broader 
context and up to planetary health (49). When applying 
Science|Environment|Health (S|E|H) as a pedagogy for complex living 
systems (50) to the OH approach, the primary focus should be on the 
scientific aspects of OH. The two case studies illustrate this perspective. 
Case study I integrates OH and S|E|H, examining the role of science 
in societal decision-making during the virus alert pandemic 
simulation and underscores the importance of scientific explanations 
in understanding complex real-world situations, which are informed 
by data collection and analysis. Case study II spotlights the 
multifaceted nature of the OH concept, using the two-eyed seeing 
heuristic, seeing the world with science eyes and at the same time the 
actual experienced world (49, 51). Yet, decision-making processes also 
incorporate non-scientific elements, offering a comprehensive view of 
OH challenges. Additionally, computer simulations in case study I, 
while ambitious, would show promise as cognitive tools to deepen 
understanding of OH complexities (52). In case study II, a game-based 
method simplifies the OH concept for pupils. By distinguishing 
human, animal, and environmental dimensions with specific game 
cards and rules, pupils can view OH issues through the science eyes of 
the two-eyed seeing framework (49), but while proceeding in the 

game pupils are learning the dependencies and see the complexity. 
When applying OH to real-world problems, pupils must merge these 
dimensions for a holistic interpretation rooted in science but inclusive 
of other perspectives. In science teaching, a stepwise approach of 
separating and then combining OH dimensions is helpful. It facilitates 
the integration of OH perspectives into existing curricula, such as 
discussing ecosystems’ environmental aspects and later adding human 
and animal health considerations.

4.2 Breaking down disciplinary silos: a 
holistic approach to education

According to One Health High-Level Expert Panel in 2022, OH is 
a holistic approach aiming to optimize the well-being of humans, 
animals, and ecosystems, recognizing their interconnectedness. Key 
principles include fostering equity between sectors, promoting socio-
ecological balance, and encouraging transdisciplinary collaboration 
and stewardship for sustainable solutions (53). Transdisciplinary 
research, as exemplified in the presented work, aims to unite diverse 
academic disciplines, breaking down traditional silos between diverse 
areas (such as clinical research, biomedicine, infectious diseases, social 
sciences, public health, policy, and environmental health) to 
collectively address complex OH issues (54, 55). Academic institutions 
play a crucial role in fostering an environment that encourages 
interdisciplinary collaboration, necessitating a shift in research 
approaches and capacity to tackle OH challenges effectively (56, 57). 
Eradication and control of public health threats related to zoonosis 
particularly require collaborative efforts of animal and human health 
services, but also the (active) involvement of the general population, 
as recently seen within the pandemic progress between the years 
2020–2022. Veterinary medicine acts as an initial safety barrier 
monitoring the health and safety of animals, humans since at least 
75% of emerging zoonotic diseases affecting humans originate from 
diverse animal species (58). Veterinarians task within the OH 
framework includes the application of different principles in designing 
integrated surveillance and control measures and developing plans for 
emerging/re-emerging zoonotic diseases. The help of the public for 
this task, and therefore a supporting task for education, can reach a 
higher awareness and sensitivity about the relationships of wilderness 
and animal food production on a global and local scale (59).

The question for human medicine arises whether the clinical 
practice of patient care is increasingly shaped by interdisciplinary 
board-level treatment influenced by economic opportunities 
(vaccination quotas), political strategies (lockdowns), and decisions 
made by convened expert committees. The lesson learned from the 
SARS-CoV-2 pandemic might be  that single patient/clinician 
experiences are closely related to public health perspectives and vice 
versa. This might give value to human medicine in a broad way but 
also in subspecialties by developing Building Blocks for One Health 
Systems that can be  used to design and construct solutions (60). 
Therefore, the doctor-patient dialogue has also a lot of educational 
aspects, which could be  supported by an enhanced OH literacy 
coming from institutional education in schools and universities: First, 
educational scientists can aid in understanding patients’ personal 
(everyday) perceptions of illnesses (61). Second, they can facilitate 
comprehension of the communication dynamics between doctors and 
patients (62).

TABLE 2 Arguments, collectively formulated by two groups of pupils, 
which comprehensively display their statements concerning the realism 
of the infection curve within the context of real-world scenarios.

Task 4 (a) Collect arguments as to why you consider 
such a course of infection in reality to be realistic or 
unrealistic.

Group 1 “We came up with a direct proportion 

with 10 infections per day, meaning one 

person infects 10 others on the first day. 

But on the second day, only 10 get 

infected again, and so on… We do not 

think that can happen. As more people 

are infected, there should be more 

infections happening, not the same 

amount every day. Eventually, there 

might be fewer infections when most 

people are immune, but the same amount 

every day is not realistic.”

Group 2 “It could happen, like if someone infects 

multiple others. So, someone infects 

more, and in our case, it is 5. But it is 

hard to imagine that the next day only 5 

get infected… So, as others have said: It 

does not work like that in reality. But it 

would be nice if it did, then we could 

plan well with hospitals and lockdowns.”
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4.3 Connection One Health education and 
Education for Sustainable Development

Rapidly rising knowledge about global change and interwoven 
problems are increasingly being taught and reflected upon in schools 
for almost 20 years now (63). However, a growing body of literature in 
Education for Sustainable Development (ESD) points out that due to 
the complexity of global challenges pupils find it difficult to translate 
what they have learned into their own lives (64). Therefore, we are 
facing an increasing gap between knowledge and action among our 
youth, which cannot be  narrowed by just more conventional 
knowledge transfer (65). Pupils encounter global problems that seem 
to be far beyond their control. Due to their complexity, these issues are 
difficult to grasp and can subsequently create a feeling of powerlessness 
or eco-anxiety (66). This was particularly evident during the SARS-
CoV-2 pandemic and the related interdependencies between mental 
health and overwhelming situations of young people (67). Therefore, 
integration of the complex OH topics within disciplinary silos, that are 

the respective subjects in school, can help to elaborate both: the 
learning of the content within school subjects, which is a curricular 
demand, and integrating this into the complexity of the world at the 
same time to show the embeddedness of disciplinary views. This could 
even be  further expanded in reflecting human centrism toward 
ecocentrism, as it is already done in educational approaches, which 
deal with the actual Anthropocene debate (68–70).

All these thoughts so far have implications for the educational 
system, therefore actual and future teachers have a central function to 
develop an OH education, embedded in the Sustainable Development 
Goals (SDGs) and fueled by the educational paradigm of ESD (71).

4.4 Teacher education as the paramount 
cornerstone for a One Health education

Teacher education plays a pivot role in the implementation of 
inter- and transdisciplinary global educational endeavors and thus for 

FIGURE 3

The One Health (OH) board game was designed, enacted in the classroom, and researched by the pre-service teachers as part of the One Health 
Teaching Clinic (OH-TC) intervention. The rules of the game are similar to the well-known board game ‘Trivial Pursuit,” where a player’s ability to 
answer popular culture questions leads to victory. However, in the OH board game, players must respond to questions concerning various dimensions 
of OH. Players advance their game pieces across the board, and the squares they land on determines the subject of the question presented on a card. 
In contrast to the 6 categories found in “Trivial Pursuit,” such as “History” or “Science and Nature,” the OH board game consists of 7 categories 
organized within a 3-tier hierarchy of OH, which must be addressed sequentially (dimensions: environment/green, human/blue, animal/red), dyad-
questions at intersectional topics (dimensions: animal-environment, environment-human, human-animal) and triad-questions at the OH- dimension 
of environment-animal-human-intersection (yellow; see left). Every pre-service teacher (P-STs) worked out questions for the game about the three 
dimensions of One Health. Additionally, action cards (violet) have been included to foster an environment conducive to learning through physical 
activity tasks within the classroom (48). Three of the P-STs did a pilot test before the game-based intervention with 8 classes (4 different grades 
included) in lower secondary schools. All pupils (n  =  124) were asked to do a self-assessment about the concepts of OH. Questions about the fun 
factor and the willingness of repetition (with family and/ or friends) in their free time were added. The pupils got approximately 100  min to play the 
game. Finally, the results were analyzed to answer the research questions.
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FIGURE 4

The upper part (A, modified with highlighting education) illustrates the network of research fields among OH publications from 2012 to 2021, based on 
the analysis by Qiang et al. (57). Among over 8,000 publications analyzed, major research areas such as zoonosis, infectious diseases, and microbiology 
emerged prominently. However, the analysis indicated limited involvement from the Social Sciences & Humanities, notably the education domain. 
Paths depicted in this illustration denote established connections, adjusted for clarity, with some paths excluded due to fewer than 20 supporting 
publications. The corresponding modified (B) [adapted from Qiang et al. (57)] showcases the One Health Teaching Clinic Network. This network is 
specifically designed to foster collaboration and networking across various scientific fields and sub-disciplines. Its overarching purpose is to bolster the 
presence of the Social Sciences and Humanities while bridging the gap between different fields, aiming to integrate them more cohesively. Adapted 
from Figure 4 in Qiang et al. (57), Copyright Elsevier (2022).

broad dissemination in society. In this context, Teacher Education for 
Sustainable Development is explicitly referred to as a key success factor 
in achieving the goals of Agenda 2030 and ESD (72, 73). With the 17 
SDGs’ overall goals and 169 sub-goals in place, national contexts are 
to be transferred and established into concrete action plans for all UN 
member states by the target year 2030 (74). Operating in a coherent 
context like ESD and the 2030 Agenda with its SDGs, OH education 
should go far beyond dealing with zoonotic diseases or antibiotic 

resistance and help researchers and policymakers follow a solid 
framework that contextualizes emerging diseases and the related 
public health response. This may not only provide important synergies 
toward a Roadmap to an OH agenda 2030 (75), but also allows OH to 
contribute as a vice versa catalyst for achieving the (sustainable 
development) goals of Agenda 2030 (76). In doing so, the Agenda 
2030 SDGs provide a multidimensional set of clearly defined goals 
that can help contextualize these emerging diseases and identify “OH 
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long-term solutions that are equitable, efficacious, and sustainable” 
(76). The “two-eyed-seeing” heuristic (77) deals with the level of 
complexity (as inherent in OH and ESD topics) and embraces involved 
values as well as different disciplines as an educational rationale for an 
experienced world. Applying their two-eyed-seeing integrates science 
and the experienced world, structures the relationship, and helps 
education to sort out the phenomena. OH Education should 
be included as early as possible (at the undergraduate level) and with 
inter- and transdisciplinary content (law, policy and government, 
economics and commerce, and social sciences, as well as the 
traditional bioscience approaches including epidemiology, 
microbiology, and ecology) across universities (78). Teacher education 
offers a promising starting point as student teachers are trained in a 
variety of scientific disciplines (natural sciences, humanities, and 
social sciences) to deal with the everyday problems of society 
in schools.

4.5 Unveiling the nexus: building a 
collaborative One Health Teaching Clinic 
network

This final chapter emphasizes the paramount importance of 
effective OH Education. Even amidst the ongoing endemic, Social 
Sciences & Humanities, particularly Education, persistently lacks 
adequate representation within the One Health Education Nexus (see 
Figure 4A) (57).

To bridge the existing gap between disciplines, it is imperative to 
translate the invaluable findings gleaned from the case studies 
presented herein. This pivotal translation of insights serves as one of 
the fundamental pillars underpinning the envisioned One Health 
Teaching Clinic Network—an interactive teaching and learning process 
involving stakeholders within the TC (Figure  1). Alongside this, 
fostering interdisciplinary collaboration by breaking down entrenched 
disciplinary silos stands as a critical second pillar.

These two pillars are complemented by two others: creating 
crucial synergies with Education for Sustainable Development and 
cultivating OH Teacher Education as a gateway to broader society. 
These four pillars collectively form the foundational framework of the 
One Health Education Nexus, as proposed by the authors. Their 
significance goes beyond fortifying OH Education; they are 
instrumental in facilitating collaboration and networking across 
diverse scientific fields, as depicted in Figure 4B.

The imminent launch of the One Health Teaching Clinic Network 
in the winter semester of 2024/25 represents a significant stride 
forward. This initiative aims to unify several teacher training 
institutions and experts from the One Health domain in the DACH 
region. Its primary objective is to lay the groundwork for a pilot 
program in formal OH Teacher Education.

This network is not confined to strengthening OH Education; it is 
a catalyst for collaboration and networking across various scientific 
fields, envisioning a visionary educational structure. By uniting 
educators, practitioners, and experts from diverse OH domains, this 
initiative holds the potential to spearhead a paradigm shift in 
interdisciplinary cooperation and knowledge exchange. The ultimate 
goal is to facilitate transformative OH Education, paving the way for 
a truly integrated and collaborative approach that transcends 
disciplinary boundaries.
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Objective: This study aims to explore the association between health 
information preferences and specific health behaviors and outcomes, such as 
preventive measures and chronic disease management among college students. 
It assesses how different levels of health information preference influence 
individuals’ utilization, perception, and self-efficacy within healthcare and 
health information contexts. Given the rising prevalence of non-communicable 
chronic diseases among younger populations in China, this research seeks to 
understand how tailored health information preferences can support effective 
health education and behavioral interventions. The development of the Health 
Information Preference Questionnaire (HIPQ) aims to bridge the existing gap 
in tools for assessing health information preferences among Chinese college 
students, with a focus on collecting validity evidence to confirm the HIPQ’s 
applicability in this group.

Methods: The study employed a mixed-methods approach, beginning with an 
initial item pool derived from a comprehensive review of existing research tools, 
literature, and expert inputs. An expert review panel conducted item evaluations, 
leading to item reduction for clarity and relevance. The validation process 
utilized two independent samples of college students, detailing the sample size 
(n =  446 for preliminary testing, n =  1,593 for validation) and characteristics (age, 
major, urban vs. rural background) to enhance the understanding of the study’s 
generalizability.

Results: The HIPQ, comprising 25 items across five dimensions—prevention-
oriented approaches, relationship with healthcare providers, self-efficacy in 
obtaining health information, perception of the importance of health information, 
and health information behavior—demonstrated excellent content validity (ICVI 
ranged from 0.72 to 0.86). Factor analysis confirmed significant loadings for each 
item across the anticipated factors, with fit indices (RMSEA  =  0.065, CFI  =  0.942) 
supporting good model fit. The HIPQ’s reliability was underscored by Cronbach’s 
alpha coefficients (>0.8) for each subscale, with significant correlations across 
all subscales, indicating strong internal consistency and construct validity.

Conclusion: The HIPQ proves to be a reliable and valid instrument for assessing 
health information preferences among Chinese college students, highlighting its 
potential for broader application in health education and intervention strategies. 
Recognizing the study’s focus on a specific demographic, future research 
should investigate the HIPQ’s adaptability and utility in broader populations and 
different cultural settings. The study’s limitations, including its concentrated 
demographic and context, invite further exploration into the HIPQ’s applicability 
across diverse groups. Additionally, potential future research directions could 
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include longitudinal studies to assess the impact of tailored health information 
on actual health outcomes and behaviors.

KEYWORDS

health information preference, college students, health behavior and outcomes, 
Health Information Preference Questionnaire, validity and reliability

1 Introduction

The 20th century witnessed a shift from infectious to lifestyle-
related diseases, underscoring the evolving health challenges and the 
necessity for adaptive health information dissemination strategies. 
This historical shift highlights the need for updated health 
communication tools, particularly for engaging populations like 
Chinese university students, whose health information needs are 
influenced by both global trends and local cultural contexts. This 
study aims to develop a tailored Health Information Preference 
Questionnaire (HIPQ) to meet these needs. Currently, the primary 
causes of diseases in modern populations are increasingly linked to 
everyday life and behaviors. Alongside the change in disease types, the 
focus of health information communication has gradually shifted 
from “providing biomedical knowledge” to “promoting 
behavioral change”.

The advent and proliferation of media channels and emerging 
information technologies have led to a surge in the volume of 
accessible health content, enabling consumers to access more health 
information than ever before. This increased availability of health 
information can benefit consumers in numerous ways, notably by 
facilitating more informed decisions regarding health and healthcare 
(1). Consequently, organizations like the World Health Organization 
and its member states are intensifying efforts to enhance health 
information systems, aiming to ensure comprehensive access to health 
information and address healthcare disparities (2, 3). Policymakers are 
increasingly viewing informed consumer decision-making as a 
strategic avenue to reduce healthcare costs (4, 5).

Despite the importance of high-quality health information, not all 
individuals actively seek or engage in healthcare decision-making (6). 
Certain groups, particularly those affected by the digital divide, are 
more inclined to rely on health information from medical professionals 
(7). Rural immigrant populations often exhibit a preference for face-
to-face health information access (8). Additionally, there are 
consumers who are either averse to utilizing health information in 
healthcare decisions (9) or prefer not to participate in their healthcare 
decision-making processes at all (10). Factors like literacy barriers 
(11), the digital divide (12), misinformation (13), trust in healthcare 
providers (14), and information overload can significantly influence 
consumers’ motivation and ability to access and utilize health 
information (15).

Health information preference encompasses an individual’s 
experience with the content, format, and motivations for seeking 
health information (16). Research has highlighted that demographic 
characteristics, environmental factors, and personal information 
needs can influence consumers’ health information preferences and 
their likelihood of seeking health information (17, 18). Several studies 

have explored consumers’ health information seeking behaviors to 
understand these preferences. For instance, LaMonica et al. explored 
the health information preferences of older adults, including 
technological preferences and barriers, well-being, and facilitators 
(19). Ramsey et al. examined consumer health information preferences 
concerning information sources, seeking methods, and topics (20). 
Such preferences can significantly impact an individual’s health 
literacy, which in turn affects their health behavior and outcomes (21). 
The positive influence and significance of health information 
preference on health behavior and outcomes have been well-
documented (22, 23).

While existing tools provide a foundation (24, 25), the HIPQ 
introduces a novel approach tailored to the digital age and cultural 
context of Chinese university students, anticipating findings that 
reveal nuanced preferences and behaviors. These instruments 
primarily assess individuals’ behaviors and attitudes towards seeking 
health information, encompassing aspects like channels, frequency, 
purpose, trustworthiness, and utilization of health information. 
However, with the rapid evolution of Internet technology, there have 
been substantial changes in health information channels and 
dissemination methods. New media health information dissemination 
has emerged as a crucial method of health communication. The 
COVID-19 pandemic has drastically altered health information 
seeking behaviors, with Chinese university students facing unique 
challenges and shifts in their preferences for health-related content, 
underscoring the urgency of developing the HIPQ (26, 27). 
Nonetheless, these existing health information preference 
measurement tools, developed relatively early, may not align with the 
current societal context characterized by rapid Internet and 
information technology development. Cultural nuances significantly 
impact health perceptions, with Eastern cultures exhibiting unique 
health beliefs and practices. In China, traditional views on health 
intertwine with modern health information seeking, necessitating 
tools that reflect these cultural specificities (28). Health and disease 
concepts exhibit significant cultural diversity (29), and these 
measurement tools have predominantly been developed within a 
Western cultural context. Recognizing the gap in culturally sensitive 
health information tools, this study specifically targets the 
development of the HIPQ for Chinese students, bridging the divide 
with a focus on their unique preferences.

Chinese university students represent a pivotal demographic for 
health communication research due to their high media literacy and 
susceptibility to behavioral health influences. This study focuses on 
this group to understand and address their specific health information 
preferences. Validity evidence has been gathered for this questionnaire 
to measure its effectiveness in evaluating health information 
preferences among Chinese university students.
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2 Materials and methods

The HIPQ was developed in two stages: item generation and 
validity assessment. This approach streamlined the process into:

 • Item generation: We reviewed health information behavior literature, 
applying social cognitive theory to define preference dimensions.

 • Validity assessment: Experts and statistical tests validated the 
HIPQ’s content and structure, adhering to AERA-APA guidelines 
(Figure 1) (30, 31).

2.1 Item generation

In the process of item generation, we conducted a comprehensive 
synthesis of the literature on health information behaviors, identifying 
five critical dimensions of health preference: prevention orientation, 
relationship with healthcare providers, self-efficacy in obtaining health 
information, perception of the importance of health information, and 
health information behavior. Guided by the principles of social 
cognitive theory (32), this analytical effort culminated in the creation 
of the preliminary 39-item HIPQ, with each item distinctly mirroring 
a specific facet of health information preference. The foundational set 
of indicators, encompassing five dimensions and 39 items, was 
formulated with contributions from the inaugural expert panel, which 
comprised three experts each possessing more than a decade of 
experience in health education and communication. The items were 
evaluated using a 5-point Likert scale, with scoring options ranging 
from 1 (strongly disagree) to 5 (strongly agree).

2.2 Validity process

For content validity, we engaged a panel of experts, meticulously 
selected for their authoritative knowledge in health information and 

behavior. Their diverse expertise, from senior professionals to 
Ph.D. holders, enriched the HIPQ’s validation process. This process 
resulted in the selection of nearly 20 experts, with responses received 
from eight distinguished individuals (six with senior professional titles 
and two holding Ph.D. degrees). To ensure a unified understanding of 
the content validity indicators (relevance, clarity, and 
comprehensiveness), detailed explanations of these concepts were 
provided to the experts. The content validity assessment questionnaire, 
comprising both objective and subjective queries, was distributed via 
email. Objective questions employed a Likert scale format, ranging 
from 1 (not important at all) to 5 (very important), aiming to evaluate 
the significance of primary and secondary indicators, as well as their 
operational observation points. The feedback received was 
meticulously analyzed and discussed with the first expert group, 
leading to necessary textual modifications in the item descriptions.

The process was further refined by inviting ten university students 
to assess the comprehensibility of the questionnaire items. Their 
feedback highlighted potential comprehension challenges, leading to 
revisions in the item descriptions for enhanced clarity and accessibility. 
The revised questionnaire was then sent back to the second expert 
group for a final evaluation of clarity, relevance, and 
comprehensiveness, using a rating scale from 1 (completely 
unreasonable) to 5 (very reasonable). The collected feedback was 
quantitatively analyzed to estimate the content validity, with an Item 
Content Validity Index (ICVI) of ≥0.70 (33) indicating acceptable 
consistency. The overall relevance and clarity of the questionnaire 
were assessed using the Scale Content Validity Index (SCVI). To 
calculate the SCVI, the average S-CVI/Ave was computed by summing 
the ICVIs and dividing by the total number of items.

The comprehensiveness of the questionnaire was ensured by 
maintaining a consistent number of items throughout the development 
process. The HIPQ was specifically tailored to the linguistic patterns 
of Mandarin Chinese speakers, with an estimated completion time of 
10–15 min. For internal validity, we applied exploratory factor analysis 
(EFA) with strict criteria (loading factor > 0.40) and confirmatory 
factor analysis (CFA) using indices (RMSEA <0.1, CFI > 0.90) to 

FIGURE 1

The research process of HIPQ.
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ensure statistical rigor in validating the HIPQ’s structure. Initial data 
from group  1 were used for item analysis and exploratory factor 
analysis (EFA), adhering to criteria such as an absolute loading 
factor > 0.40, average inter-item correlation >0.20, and ensuring no 
overlap or redundancy in item phrasing (33). This led to a refined 
HIPQ consisting of 34 items across five domains. Data from group 2 
were then employed for confirmatory factor analysis (CFA) to validate 
the internal structure, using criteria including a root mean square 
error of approximation (RMSEA) < 0.1 (34), a significant p-value with 
Chi-square/degrees of freedom <5 (35), and a comparative fit index 
(CFI) > 0.90 (36). Post-model fit, Cronbach’s alpha was used to assess 
the internal consistency of the entire questionnaire and its five 
subscales (37). The surveys were conducted between November 2022 
and April 2023, utilizing a 5-point Likert scale (1 = completely disagree 
to 5 = completely agree). All data were processed using SPSS 26.0 and 
AMOS23.0.

2.3 Sampling and sample size

The determination of sample size for each phase of the study 
adhered to statistical principles and practical considerations. In the 
development and validation of the HIPQ, the sample sizes for each 
phase were as follows:

2.3.1 Phase 1: preliminary testing
For the initial survey, the sample size calculation was based on the 

common recommendation of having 5 to 10 times the number of 
items in the questionnaire for exploratory factor analysis (EFA). With 
the HIPQ initially containing 39 items, a minimum sample size of 195 
(5 times 39) to 390 (10 times 39) was required. To ensure robustness 
and accommodate potential non-responses or incomplete 
questionnaires, the target was set at the upper limit, resulting in 446 
valid responses. This size provided a sufficiently diverse sample to test 
the initial structure of the questionnaire and perform item 
analysis effectively.

2.3.2 Phase 2: content validity and 
comprehensiveness assessment

While using snowball sampling for broader reach, we acknowledge 
its bias potential. We initiated sampling from diverse points to curtail 
bias, ensuring a more representative demographic spread. Snowball 
sampling was chosen to reach a broad and diverse population, 
especially when targeting a demographic that is widely dispersed or 
not well-defined. Despite its non-random nature, snowball sampling 
facilitated the recruitment of a sample that might be challenging to 
reach through traditional methods. To mitigate the inherent biases of 
this method, the sampling process was initiated from multiple, varied 
points to enhance sample diversity. A total of 1,593 valid 
questionnaires were collected, significantly exceeding the initial 
sample size requirement and offering a comprehensive assessment 
across different demographics.

2.3.3 Statistical justification and practical 
considerations

The rationale behind these sample sizes was grounded in statistical 
theory, complemented by practical considerations like resource 
availability, time constraints, and accessibility of the target population. 

These factors were critical in determining the feasibility of collecting 
a large and diverse sample, especially for the second phase using 
snowball sampling.

By adhering to these guidelines and acknowledging the limitations 
and strengths of the chosen sampling method, the study ensured that 
the sample sizes for both phases were adequate to meet the research 
objectives. This approach allowed for a thorough evaluation and 
validation of the HIPQ.

2.4 Data collection

The validation of the HIPQ was facilitated by a two-phase data 
collection approach (Table 1).

2.4.1 Phase 1: initial data collection
The first phase was carried out at two universities in the 

researchers’ city, including a vocational school and an undergraduate 
university. An electronic questionnaire was distributed through the 
“Maike” electronic questionnaire platform to facilitate the survey 
process. This phase successfully gathered 446 valid responses, 
meeting the methodological requirement of having 5–10 times the 
number of questionnaire items for a robust analysis. The 
demographic profile revealed a gender distribution of 244 male 
students (54.71%), averaging 20.32 ± 1.34 years, and 202 female 
students (45.29%), averaging 19.77 ± 1.37 years. The majority of 
participants, 369 individuals (82.74%), were from rural 
backgrounds, while urban students accounted for 77 responses 
(17.26%).

2.4.2 Phase 2: expanded data collection
The second phase employed snowball sampling to reach 

undergraduate students across the eastern, central, and southwestern 
regions of China. This method enabled a more diverse and extensive 
data collection, resulting in 1593 valid responses. The gender 
distribution in this phase indicated higher female participation, with 
901 female students (56.56%) averaging 19.50 ± 1.20 years, and 692 
male students (43.44%) averaging 19.60 ± 1.29 years. As in the first 
phase, the majority of participants, 1,305 students (81.92%), were 
from rural households, with urban households comprising 288 
responses (18.08%).

TABLE 1 Participant characteristics across two samples.

Description Phase 1: 
preliminary 
survey

Phase 2: 
expanded survey

Total responses 446 1,593

Gender distribution
244 males (54.71%) 692 males (43.44%)

202 females (45.29%) 901 females (56.56%)

Average age

Males: 20.32 ± 1.34 years Males: 19.60 ± 1.29 years

Females: 

19.77 ± 1.37 years

Females: 

19.50 ± 1.20 years

Location

Urban: 77 students 

(17.26%)

Urban: 288 students 

(18.08%)

Rural: 369 students 

(82.74%)

Rural: 1305 students 

(81.92%)
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This two-step data collection strategy yielded a comprehensive 
and diverse dataset, critical for the rigorous validation of the HIPQ 
across various demographic segments.

3 Results

3.1 Item generation

An extensive review of the literature on health information 
preferences, coupled with inputs from a panel of three field experts, 
led to the identification of five primary dimensions of health 
information preferences. These dimensions are: (1) Prevention-
Oriented Approaches, focusing on preventive measures and proactive 
health management; (2) Relationship with Healthcare Providers, 
emphasizing patient-provider communication and trust; (3) Self-
Efficacy in Obtaining Health Information, reflecting an individual’s 
confidence in accessing and understanding health-related data; (4) 
Perceived Importance of Health Information, indicating the value 
individuals place on such information; and (5) Health Information 
Behavior, encompassing actions based on received health information.

To enhance the study, these primary dimensions were expanded 
upon by developing a comprehensive set of secondary indicators. 
These indicators were operationalized through a rigorous 
methodology, which involved a systematic approach to measuring and 
evaluating each aspect of the primary dimensions. The process 
included establishing selection criteria for indicators, developing 
measurement scales, and testing for reliability and validity.

The result is the evaluation indicator system detailed in this study, 
offering a novel and comprehensive framework for understanding 
health information preferences. Presented in Table  2, this system 
provides a robust structure for assessing various aspects of health 
information preferences.

3.2 Validity process

3.2.1 Expert review and response process
The Item Content Validity Index (ICVI) for the initial set of items 

varied between 0.72 and 0.86, indicating a substantial level of expert 
agreement on the appropriateness and relevance of the selected items 
and their corresponding questions. Experts evaluated the items for 
relevance to the study objectives, clarity in wording, and 
comprehensiveness in covering the dimensions of health information 
preferences. The concordance rates for these aspects were 80.22% for 
relevance, 76.77% for clarity, and 82.11% for comprehensiveness, 
demonstrating high consistency across expert evaluations.

Additionally, ten college student volunteers participated in a pilot 
testing phase to assess the questionnaire’s accessibility and 
understandability. Their feedback led to modifications in the clarity of 
the language, particularly for questions 26 and 29, to ensure 
comprehensibility for a wider audience.

Regarding the scoring mechanism, eight items (Q17, Q21, Q23, 
Q24, Q25, Q28, Q33, and Q35) were designated for reverse scoring to 
mitigate potential response biases and enhance data analysis 
robustness. The rest of the items were scored in a positive direction. 
The rationale for selecting specific items for reverse scoring was to 
mitigate response bias and enhance the tool’s sensitivity to nuanced 

health information preferences. This decision was based on item 
content that conceptually opposes the dimension’s core theme, 
ensuring a balanced approach to measuring each dimension.

Each item’s content, along with their respective scoring directions, 
is detailed in Table  2. This thorough presentation provides clear 
insights into the HIPQ’s structure and focus areas, enhancing its 
applicability in diverse research settings.

3.2.2 Internal structural analysis

3.2.2.1 Project analysis
In this study, SPSS 26.0 software was used to conduct a detailed 

analysis of the basic characteristics of the measurement items from the 
initial survey data of the HIPQ. Table 3 presents a statistical summary 
of these characteristics for the 39 items, including mean, standard 
deviation, skewness, and kurtosis (Table 3).

The skewness and kurtosis values for each of the 39 items were 
carefully evaluated, ensuring that their absolute values were <2. This 
threshold, as suggested by Polit and Beck (33), indicates a normal 
distribution of responses, confirming that the collected data did not 
exhibit significant deviations from normality.

The results, specifically focusing on the critical ratio (CR) values, 
are detailed in Table 3. The analysis showed that, with the exception 
of items Q17, Q21, Q28, Q33, and Q34, the CR values for all other 
items achieved statistical significance at p  < 0.01. Moreover, these 
items demonstrated a meaningful correlation with the total score, with 
correlation coefficients exceeding 0.20, indicating strong 
discriminative ability. Based on the analysis results, items Q17, Q21, 
Q28, Q33, and Q34 were removed, reducing the total number of 
items to 34.

Adhering to the methodological recommendations of Polit and 
Beck (33), two-sample t-tests were conducted to examine the 
differences in responses for each item between the two groups. This 
statistical approach is crucial for assessing the efficacy of each item in 
distinguishing responses effectively.

The results of these tests were significant: all 34 items displayed 
sufficient discriminative power (Table 4). This critical improvement 
resulted in the development of a more streamlined and effective 
questionnaire, now consisting of 34 items. Each retained item 
exhibited strong discriminative ability, significantly bolstering the 
overall robustness and reliability of the tool.

3.2.2.2 Exploratory factor analysis
Using the KMO and Bartlett’s Test for validity verification, as seen 

in the above table: the KMO value is 0.941, which is greater than 0.6, 
satisfying the prerequisite for factor analysis, indicating that the data 
are suitable for factor analysis research. Additionally, the data passed 
Bartlett’s Test of Sphericity (p < 0.05), suggesting that the study data 
are appropriate for factor analysis (Table 5).

To thoroughly assess the internal structure of the Health 
Information Processing Questionnaire (HIPQ), the study employed 
the Varimax rotation technique, chosen for its effectiveness in 
clarifying factor loadings. The exploratory factor analysis (EFA), 
outlined in Table  6, analyzed 34 individual items. Utilizing a 
combination of variance contribution rate and Scree Plot analysis, five 
factors were identified, each with eigenvalues exceeding the threshold 
of 1. After rotation, these factors accounted for variance explanation 
rates of 16.058, 14.943, 12.151, 10.575, and 10.198%, cumulatively 
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TABLE 2 HIPQ evaluation index system.

Initial 
dimension

Secondary indicators Coding Item

Prevention-

oriented

The importance of healthy living Q1 Living the healthiest life possible is very important to me

The importance of measures such as diet and exercise Q2 Proper diet, exercise, and preventive measures help me stay healthy

The importance of longevity Q3 Longevity is important to me

The importance of physical condition to health Q4 My health status depends on my physical condition

Self-care ability Q5 I will take good care of myself

Attention to health risks Q6 I try to understand my personal health risks

Efforts in disease prevention Q7 I actively work to prevent diseases

Efforts in maintaining health Q8 I do my best to maintain my health

Control in maintaining health Q9 I wish I could have more control over my own health

Relationship with 

healthcare 

provider

Relying on doctors for health decisions Q10 I let the doctor make the right decisions about my health

Acquiring health management knowledge from doctors Q11
I rely on the doctor to tell me everything I need to know about 

managing my health

Doctors as sources of health information Q12 My doctor is a good source of information on health issues

Doctors assisting in health management Q13 I work with my doctor to manage my health

Analyzing health information with doctors Q14
When I read or hear something related to my health, I tell my doctor 

about it

Communicating with doctors promptly Q15 I make sure the doctor answers my questions in a way I can understand

Relationship with healthcare providers Q16 I have a good relationship with my healthcare provider

Understanding doctors’ language Q17 I often do not understand the language my doctor uses

Practicality of health information provided by doctors Q18 My doctor provides me with practical health information

Discussing treatment plans with doctors Q19
Before deciding on a treatment plan, I will discuss all possible treatment 

options with my doctor

Self-efficacy for 

obtaining health 

information

The effectiveness of seeking health information Q20 I can find good health information

Confidence in obtaining answers to health issues Q21 I have never found a good answer to my health problems

Preferences for health issues Q22 I like to learn about health issues

Fears of health issues Q23 Most health problems are too complicated for me to understand

Fear of health information Q24 I am overwhelmed by the massive amount of health information

Difficulty in understanding health information Q25 It is difficult for me to understand the health information I read

Perception of 

health 

information’s 

importance

Scenario-based needs for health issues Q26
I would like to have more video programs that incorporate storylines 

related to health issues

Understanding the importance of health issues Q27 Understanding health issues is very important

Evaluation of media health reports Q28 The media has spent too much time reporting on health issues

The importance of health information Q29 To maintain good health, it is crucial to understand health information

The importance of sources of health information Q30 I feel much better if I can verify health advice from multiple sources

The importance of health information for individual 

health
Q31

The abundance of available health information makes it easier for me to 

take care of my health

The importance of health information for family health Q32
I need to know about health issues so that I can keep myself and my 

family healthy

Health 

information 

behavior

Time for learning about health information Q33 I do not have time to learn a lot of health information

Time for reading health information Q34 I want to read or watch stories about health

Attention to health information Q35
I do not pay attention to health information unless it’s about a problem 

I have

Access to disease information Q36 When I’m sick, I try to get information about my illness

Diversity of channels for obtaining health information Q37 I like to get health information from various sources.

Access to medication information Q38
When I take medication, I try to get as much information as possible 

about the benefits and side effects

Making decisions about health Q39
Before deciding on my health status, I will do my best to address the 

issue

Items with bold numbers are scored in reverse.
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representing 63.925% of the variance. Importantly, all factor loadings 
showed absolute values greater than 0.40, indicating strong construct 
validity. However, a detailed review indicated that items Q1, Q2, Q10, 

Q11, Q18, Q19, Q20, Q22, and Q26 had comparable cross-factor 
loadings, suggesting potential issues of construct redundancy or 
conceptual overlap.

TABLE 3 Results of item analysis for HIPQ (n =  446).

Coding Mean SD Skewness Peak CR Correlation 
coefficient with 

total scale

Q1 3.946 0.862 −0.636 0.491 9.780** 0.545**

Q2 4.020 0.844 −0.895 1.399 8.016** 0.524**

Q3 3.814 0.904 −0.633 0.477 11.128** 0.554**

Q4 3.861 0.820 −0.622 0.707 10.563** 0.580**

Q5 3.989 0.775 −0.680 1.211 8.805** 0.583**

Q6 3.863 0.836 −0.830 1.404 10.415** 0.626**

Q7 3.993 0.772 −0.607 0.896 10.355** 0.643**

Q8 4.034 0.738 −0.626 1.063 9.598** 0.641**

Q9 4.013 0.776 −0.777 1.431 9.377** 0.634**

Q10 3.836 0.844 −0.876 1.363 10.920** 0.598**

Q11 3.646 0.917 −0.541 0.228 10.405** 0.497**

Q12 3.800 0.809 −0.619 0.887 11.458** 0.608**

Q13 3.664 0.874 −0.835 1.073 13.478** 0.618**

Q14 3.632 0.884 −0.720 0.643 14.768** 0.625**

Q15 3.769 0.803 −0.603 0.752 16.216** 0.684**

Q16 3.670 0.885 −0.633 0.381 11.271** 0.526**

Q17 3.415 0.965 −1.378 1.426 1.947 0.049

Q18 3.756 0.805 −0.801 1.369 13.553** 0.638**

Q19 3.713 0.809 −0.762 1.318 13.879** 0.612**

Q20 3.809 0.723 −0.625 1.355 15.170** 0.715**

Q21 3.487 0.966 −1.463 1.715 2.410* 0.081

Q22 3.796 0.744 −0.769 1.912 12.027** 0.646**

Q23 3.424 0.952 −1.455 1.591 4.369** 0.187**

Q24 3.424 0.930 −1.578 1.817 2.765** 0.103*

Q25 3.491 0.886 −1.539 2.319 2.810** 0.126*

Q26 3.648 0.820 −0.736 0.979 13.472** 0.527**

Q27 3.899 0.759 −0.572 0.988 10.408** 0.634**

Q28 3.428 0.942 −1.548 1.733 1.770 0.034

Q29 3.921 0.734 −0.878 2.342 10.792** 0.625**

Q30 3.812 0.782 −0.902 1.884 10.883** 0.642**

Q31 3.852 0.762 −0.786 1.679 10.891** 0.645**

Q32 3.854 0.755 −0.760 1.710 12.235** 0.666**

Q33 3.433 0.955 −1.520 1.652 2.986** 0.090

Q34 3.489 0.980 −1.479 1.655 2.339* 0.090

Q35 3.805 0.747 −0.513 0.953 10.040** 0.577**

Q36 3.899 0.741 −0.702 1.621 9.720** 0.583**

Q37 3.825 0.741 −0.574 0.941 10.144** 0.564**

Q38 3.794 0.789 −0.803 1.613 10.779** 0.545**

Q39 3.787 0.780 −0.921 2.021 11.150** 0.544**

**p < 0.01.
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In light of these findings, a decision was made to remove these 
nine items from the questionnaire. A subsequent EFA on the revised 
item set again identified five factors, each with eigenvalues over 1. This 
reanalysis resulted in variance explanation rates of 16.921, 16.614, 
16.142, 10.893, and 3.961%, slightly increasing the cumulative 
variance explanation rate to 64.531%. This improvement in the 
model’s explanatory capability also enhanced the questionnaire’s 
precision and practical utility. The factor loading coefficients after 

rotation confirmed the HIPQ’s solid structural validity (Table 7). The 
factors were labeled as “Prevention-Oriented,” “Relationship with 
Healthcare Provider,” “Self-Efficacy for Obtaining Health Information,” 
“Perception of Health Information’s Importance,” and “Health 
Information Behavior.” As a result, the final structure of the HIPQ 
encompasses an assessment of 25 items across these five carefully 
defined dimensions.

3.2.2.3 Confirmatory factor analysis
To verify the stability of the content structure of the Health 

Information Processing Questionnaire (HIPQ), this study conducted 
a Confirmatory Factor Analysis (CFA) test using AMOS 23.0 on the 
data from the second group (n  = 1,593). The evaluation model 
incorporated 25 HIPQ items as significant variables, forming five first-
order factor latent variables: Prevention-Oriented (7 items), 
Relationship with Healthcare Providers (5 items), Self-Efficacy for 
Obtaining Health Information (3 items), Perception of Health 
Information’s Importance (6 items), and Health Information Behavior 
(4 items). The maximum likelihood method was employed for the 
factor validation analysis. The fit indices of the model are displayed in 
Table 8. The data analysis results indicated that the model possesses 
good structural validity (see Figure 2). The factor loadings for all items 
were >0.6, demonstrating that each factor exhibits strong 
convergent validity.

3.2.3 Reliability analysis
SPSS 26.0 software was used to conduct statistical analysis on the 

Cronbach’s alpha coefficients of the five sub-scales and the total 
questionnaire. The Cronbach’s alpha coefficients are shown in Table 9, 
and the Cronbach’s alpha coefficients for all sub-scales and the total 
questionnaire were approximately 0.8, indicating good reliability of 
the questionnaire.

4 Discussion

This study delves into the structure and validity of the Health 
Information Processing Questionnaire (HIPQ), aiming to 
comprehensively capture individuals’ preferences and behaviors 
in processing health information. Through an exhaustive literature 
review, supplemented by insights from three domain experts, 
we  identified five key dimensions of health information 
preferences: Prevention-Oriented Approaches, Relationship with 
Healthcare Providers, Self-Efficacy in Obtaining Health 
Information, Perceived Importance of Health Information, and 
Health Information Behavior. These dimensions underscore the 
multifaceted nature of health information processing and lay a 
robust theoretical foundation for further exploration and 
practical application.

TABLE 4 Item analysis (discrimination) analysis results (n =  446).

Coding Group (Mean  ±  SD) t p

Low score 
group 

(n =  120)

High score 
group 

(n =  120)

Q1 3.03 ± 0.94 4.47 ± 0.81 27.596 <0.001

Q2 3.10 ± 0.92 4.53 ± 0.70 29.52 <0.001

Q3 2.96 ± 0.90 4.38 ± 0.84 27.337 <0.001

Q4 3.00 ± 0.90 4.36 ± 0.79 27.135 <0.001

Q5 3.04 ± 0.86 4.49 ± 0.65 32.046 <0.001

Q6 2.93 ± 0.81 4.42 ± 0.67 33.688 <0.001

Q7 3.05 ± 0.84 4.56 ± 0.57 35.412 <0.001

Q8 3.04 ± 0.87 4.55 ± 0.59 34.35 <0.001

Q9 3.10 ± 0.86 4.57 ± 0.57 34.051 <0.001

Q10 2.99 ± 0.85 4.41 ± 0.71 30.603 <0.001

Q11 2.89 ± 0.78 4.02 ± 1.04 20.635 <0.001

Q12 2.91 ± 0.79 4.28 ± 0.79 29.186 <0.001

Q13 2.83 ± 0.79 4.16 ± 0.91 26.032 <0.001

Q14 2.78 ± 0.80 4.06 ± 0.97 24.183 <0.001

Q15 2.91 ± 0.82 4.26 ± 0.78 28.253 <0.001

Q16 2.93 ± 0.86 4.15 ± 0.89 23.424 <0.001

Q18 2.97 ± 0.87 4.26 ± 0.74 26.775 <0.001

Q19 2.88 ± 0.83 4.26 ± 0.78 28.812 <0.001

Q20 2.92 ± 0.80 4.31 ± 0.68 31.508 <0.001

Q22 2.95 ± 0.85 4.27 ± 0.69 28.767 <0.001

Q23 3.03 ± 0.82 2.81 ± 1.29 3.437 0.001

Q24 2.99 ± 0.86 2.71 ± 1.26 4.238 <0.001

Q25 3.02 ± 0.81 2.88 ± 1.27 2.152 0.032

Q26 2.91 ± 0.79 3.90 ± 0.99 18.54 <0.001

Q27 3.01 ± 0.86 4.43 ± 0.69 30.409 <0.001

Q29 3.02 ± 0.82 4.38 ± 0.69 30.346 <0.001

Q30 2.97 ± 0.81 4.30 ± 0.68 29.863 <0.001

Q31 2.96 ± 0.83 4.33 ± 0.67 30.188 <0.001

Q32 3.03 ± 0.81 4.36 ± 0.68 29.832 <0.001

Q35 3.05 ± 0.84 4.19 ± 0.75 24.158 <0.001

Q36 3.04 ± 0.82 4.33 ± 0.66 29.145 <0.001

Q37 3.02 ± 0.82 4.25 ± 0.75 26.186 <0.001

Q38 3.00 ± 0.86 4.26 ± 0.74 26.518 <0.001

Q39 3.00 ± 0.85 4.28 ± 0.69 27.711 <0.001

TABLE 5 KMO and Bartlett’s test.

KMO value 0.941

Bartlett’s test of 

sphericity

Approximate Chi-square 8720.47

df 465

p-value <0.001
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When comparing our research findings with similar studies, it is 
noteworthy that the dimensions identified in the HIPQ closely align 
with those discovered in existing research on health information 
preferences. For instance, the “Prevention-Oriented Approaches” 
dimension corresponds to previous studies emphasizing the 
significance of preventive health behaviors and information-seeking. 
A study conducted by Johnson et  al. in a Western context also 
emphasized the dimension of prevention-focused health information 
preferences, indicating cross-cultural relevance (38).

Moreover, the “Relationship with Healthcare Providers” 
dimension underscores the significance of communication and trust, 
offering a pathway for HIPQ’s application in healthcare settings. It can 
be  utilized to assess and enhance patient education and health 
information dissemination strategies, for instance, by tailoring 
information to meet patient preferences or emphasizing the 
importance of preventive orientations and self-efficacy in patient-
provider communications. Studies conducted in diverse cultural 
backgrounds, including those by Smith et al. and Chen et al. have 
consistently highlighted the central role of healthcare provider 
relationships in shaping health information preferences (39, 40). This 
cross-cultural consistency suggests that the “Relationship with 
Healthcare Providers” dimension may be a universal aspect of health 
information processing.

Although this study did not perform a retest reliability analysis, 
this limitation could impact the findings’ stability and reliability over 
time. Future research should consider implementing longitudinal 

measures to assess the HIPQ’s stability, providing deeper insights and 
enhancing its credibility for long-term application.

Internal structural analysis, using EFA and CFA, identified five 
distinct HIPQ dimensions. Notably, some items exhibited cross-
factor loadings, suggesting potential construct overlap. 
We addressed this by refining item definitions and removing or 
revising items with significant overlap to ensure each dimension’s 
distinctiveness. The factor loadings, representing how well each 
item correlates with its underlying dimension, demonstrated strong 
convergent validity (CR values >0.7). Convergent validity, 
confirmed by high CR values and significant eigenvalues (indicating 
the variance captured by a factor), ensures that the dimensions 
accurately reflect the constructs they are intended to measure (41, 
42). Our factor analysis led to the removal of certain items, a 
decision aimed at enhancing the HIPQ’s construct clarity. This 
refinement process, while necessary for the tool’s precision, invites 
further investigation into the removed items’ potential impact on 
the overall construct and utility.

While this study validates the HIPQ in a Chinese university 
context, its framework allows for adaptation to diverse demographic 
groups and cultural settings. Future research should explore its 
validation and adaptation across various cultures and populations, 
enhancing its relevance and applicability globally. We incorporated 
culturally relevant items and adjusted phrasing to resonate with 
Chinese students’ perspectives on health, demonstrating the tool’s 
potential adaptability for diverse cultural settings.

TABLE 6 Explained variance.

Factor number Before rotation After rotation

Eigenvalues Variance explained 
%

Eigenvalues Variance explained 
%

1 12.923 41.688 4.978 16.058

2 2.533 8.17 4.632 14.943

3 2.128 6.863 3.767 12.151

4 1.228 3.96 3.278 10.575

5 1.006 3.245 3.161 10.198

TABLE 7 HIPQ exploratory factor analysis results (n =  1,593).

χ2/df GFI AGFI IFI TLI CFI RMR SRMR RMSEA (90% 
CI)

7.695 0.942 0.901 0.942 0.934 0.942 0.044 0.048 0.065 (0.058 ~ 0.068)

TABLE 8 Reliability results of the HIPQ.

Factors Items Numbers Cronbach’s α
Prevention-oriented Q3, Q4, Q5, Q6, Q7, Q8, Q9 7 0.923

Relationship with healthcare provider Q12, Q13, Q14, Q15, Q16 5 0.911

Self-efficacy for obtaining health information Q23, Q24, Q25 3 0.891

Perception of health information’s importance Q27, Q29, Q30, Q31, Q32, Q35 6 0.894

Health information behavior Q36, Q37, Q38, Q39 4 0.888

HIPQ total 25 0.904
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The identified interconnections among the HIPQ dimensions hint 
at potential higher-order factors, such as “comprehensive health 
information processing capability.” Future studies are encouraged to 
delve into these higher-order constructs, offering a more integrated 
understanding of health information preference structures and 
their implications.

Given the variations in health and disease perceptions across 
cultures, future studies should provide specific recommendations or 
considerations for the HIPQ’s adaptations. This could involve 
incorporating culturally sensitive items or adjusting the phrasing to 
resonate with different cultural perspectives on health. Future 
investigations should assess the validity and reliability of the HIPQ in 
diverse cultural settings to determine its suitability as a global tool for 
assessing health information preferences.

While focusing on Chinese college students, our sample’s 
diversity, including age, major, and urban vs. rural background, 

offers insights into the HIPQ’s generalizability. Future research 
should aim to include a broader demographic to enhance these 
findings’ applicability.

The HIPQ’s potential application in health informatics, 
medicine, and health education is vast. Future work could offer 
examples or scenarios where HIPQ proves especially beneficial, 
such as in designing patient-centric health apps, enhancing 
medical curriculum, or informing public health campaigns. 
These limitations underscore the need for cautious generalization 
of the results.

5 Conclusion

While the HIPQ demonstrates valid content, response 
processes, and internal structure, explicit comparisons with existing 

FIGURE 2

The measurement model of HIPQ. PO, prevention-oriented; RHP, relationship with healthcare provider; SOHI, self-efficacy for obtaining health 
information; PHII, perception of health information’s importance; HIB, health information behavior.
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health information preference tools could further highlight its 
unique contributions. Future studies should delineate how HIPQ 
complements or advances the current understanding of health 
information preferences. Moreover, its practical application in 
various healthcare settings can significantly enhance the 
understanding and improvement of health information 
dissemination strategies, ultimately benefiting patient education 
and engagement.
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TABLE 9 HIPQ exploratory factor analysis results (n =  446).

Coding Factor loading factor Commonality
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Husbands’ knowledge and 
involvement in sexual and 
reproductive health rights of 
women in Bahir Dar City, 
Northwest Ethiopia: a 
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Background: Sexual and reproductive health rights (SRHRs) are integral 
elements of the rights of everyone to the highest attainable standard of physical 
and mental health, but they are the most underdeveloped and least understood 
sphere of rights, especially in Africa, including the country of Ethiopia. The 
implementation of women’s SRHRs is essential for achieving gender equality 
and promoting women’s rights. Husbands’ knowledge and involvement play 
a significant role in improving women’s practice of their SRHRs. However, 
there is limited information/data about the level of husbands’ knowledge and 
involvement in Northwest Ethiopia, including Bahir Dar City. Therefore, this study 
aimed to assess husbands’ knowledge, involvement, and factors influencing 
their involvement in women’s SRHRs.

Methods: Community-based cross-sectional study design was conducted from 
March 20 to April 5, 2023, in Bahir Dar City, Northwest Ethiopia, among 391 
husbands. Multi-stage sampling and simple random sampling technique were 
applied to select kebeles and study participants, respectively. Participants were 
interviewed face-to-face using structured and pretested questionnaire. Binary 
logistic regression was applied to identify associated factors, and a p-value of 
<0.05 was a cutoff point to declare statistical significance.

Results: In this study, 50.6% (198/391) of the husbands had good knowledge 
about their wives’ SRHRs and 44.2% (173/391) (95% CI, 39.3–49.1%) of the 
husbands were involved when their wives practiced their SRHRs. Access training/
education about sexual health [AOR  =  5.99; 95% CI (2.7–13.2)], husbands’ 
advance educational level [AOR  =  8.81; 95% CI (2.04–38)], good knowledge 
about SRHRs [AOR  =  7.94; 95% CI (4.3–14.4)], low monthly income (<4,600 birr) 
[AOR  =  9.25; 95% CI (4.2–20.5)], and had open discussion with family members 
and friends about SRHRs [AOR  =  1.92; 95% CI (1.01–3.6)] were found to have 
significant association with husbands’ involvement.

Conclusion: Husbands’ level of knowledge on SRHRs of women and 
their involvement remain low. Therefore, responsible concerned bodies 
need to work on the strategies that help to improve men involvement 
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and knowledge, and tackle the above-mentioned factors influencing their 
involvement.

KEYWORDS

involvement, sexual health, sexual rights, reproductive health, reproductive rights

Introduction

The global maternal mortality rate (MMR) in 2020 was estimated 
223 per 1,000,000 live births, and sub-Saharan African region have 
reported extremely high MMR, which was over 1,000 (1). According 
to mini-2019-Ethiopian Demographic Health Survey (EDHS) report, 
MMR accounts 412 per 100,000 live births (2). This is because polices, 
programs, and strategies were not giving special attention to women 
and their roles for improving reproductive health rights; result high 
maternal morbidities and mortalities. Women sexual and reproductive 
rights need special attention since the violation occurred worldwide 
and have serious consequence on women’s health (3, 4).

Sexual and reproductive health rights (SRHRs) are defined as “these 
are the rights of sexual and reproductive health, that includes the right 
to freely control and responsibly decide on matters related to sexuality, 
including sexual and reproductive decision-making and the ability to 
seek sexual and reproductive healthcare; information, counseling, and 
care related to sexual function and satisfaction; prevention, detection, 
and management of sexual and gender-based violence and coercion; a 
choice of safe and effective contraceptive methods; safe and effective 
antenatal, childbirth and postnatal care; safe and effective abortion and 
post-abortion care services; prevention, management and treatment of 
infertility, sexual transmitted infections (STIs), including human 
immunodeficiency virus (HIV) infection; and prevention, screening, 
and treatment of reproductive cancers like cervical cancer” (5, 6). About 
4.3 billion of reproductive age women globally have inadequate SRH 
services for their lives, and there is relatively low access in the low- and 
middle-income countries (LMICs) (7). In history, men focused almost 
exclusively on women’s fertility, and family planning program policies 
were implemented with limited male involvement (8). Evidence 
revealed that knowing husband’s understanding of his wife’s 
reproductive rights can aid in planning and intervening on maternal 
healthcare needs during pregnancy, childbirth, and afterward (9). 
Moreover, male involvement related to the practice of maternal 
healthcare service uptake and nutritional health has a positive 
association in reducing maternal and child morbidity and mortality 
(10). The large body of evidence said that women’s practice of their 
SRHRs is low without explaining men’s involvement because the source 
of data was only from women (11). In Nigeria, husbands’ involvement 
on safe motherhood was 26.3%-antenatal care (ANC), 19%-nutrition, 
and 4.6%-involved in family planning. Nearly, three-fourths (74.8%) of 
the husbands had poor knowledge of safe motherhood initiative 
practices (12). Husbands’ lack of knowledge on wives’ reproductive 

health right is the public health concern in Ghana, and 53.8% had poor 
knowledge about human rights and 66.7% denial of SRHRs services 
(13). The study carried out in Harar revealed that the level of husbands’ 
involvement in women SRHRs was 40.1% (14). Study among university 
students in Ethiopia also highlighted that 45.5% of them have no 
adequate knowledge on sexual and reproductive rights (9). Some 
literatures revealed that media exposure, high level of education, 
positive attitude, good knowledge and awareness, good sociocultural 
factors, and good policies play important roles in improving male 
involvement in women sexual and reproductive health rights (15–17). 
Generally, women are facing a challenge in exercising their SRHRs 
because they have less power in relationship due to their economic, 
political and sociocultural status that results gender disparities which 
strongly affect SRHRs of women (18). Husbands are the main household 
decision-makers in various cultures of many countries, including 
Ethiopia, which affect wives to exercise their reproductive health rights 
and cause morbidity and mortality of women (9, 13).

Husbands and wives in Ethiopia are openly communicating on 
different issues in life, but not focused on reproductive health rights 
(RHRs). Past studies determined women’s knowledge and their 
practice of SRHRs and reported that male dominance in women’s 
decision-making on sexual reproductive health rights (SRHRs) was 
proximal factor for poor practice of SRHRs. The implementation of 
proper and effective promotion of men involvement in the protection 
of women’s reproductive rights needs a baseline data of husbands’ 
knowledge, involvement, and related factors. However, little is known 
about the issue in Ethiopia at large and in Bahir Dar city specifically. 
Therefore, this study aimed to assess husband’s knowledge on women 
SRHRs, husbands’ involvement when their wives practice their SRHRs 
and to identify factors associated with husbands’ involvement in Bahir 
Dar City, Northwest Ethiopia.

Methods

Study, setting, design, and period

Community-based cross-sectional study design was employed in 
Bahir Dar city, Ethiopia. Bahir Dar is the capital of Amhara 
administrative regional state, located 563 km away from Addis Ababa. 
According to the Bahir Dar City Municipality office 2019\2020 report, 
Bahir Dar city has 6 sub-cities and 26 kebeles with a total population 
of 312,410; of these, 145,579 are male individuals. According to Bahir 
Dar sub-cities’ administrative 2021/22 report, 99, 238 married male 
households are living in the city. As per Bahir Dar City administrative 
health department report, there are 23 governmental health facilities 
and four private hospitals and few more private clinics. From 23 
governmental health facilities: three hospitals, ten health centers, and 
ten health posts. The health facilities provide various reproductive 

Abbreviations: ANC, Antenatal Care; AOR, Adjusted Odds Ratio; COR, Crude Odds 

Ratio; HIV/AIDS, Human Immunodeficiency Virus/Acquired Immunodeficiency 

Syndrome; PNC, Postnatal Care; SPSS, Statistical Package for Social Sciences; 

SRHRs, Sexual and Reproductive Health Rights; STIs, Sexual Transmitted Infections.

392

https://doi.org/10.3389/fpubh.2024.1359756
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Jemberie et al. 10.3389/fpubh.2024.1359756

Frontiers in Public Health 03 frontiersin.org

health services based on the capacity of health facilities in terms of 
available human resources and equipment including essential drugs. 
The services are including counseling and provision of contraception, 
STIs including HIV/AIDS testing and management, safe motherhood 
service (antenatal, intrapartum and postnatal), cervical cancer 
screening and treatment, infertility screening and treatment, safe 
abortion and post-abortion care services, and effective referral linkage. 
The data were collected from March 20 to April 5, 2023.

Source and study population

All men who were married and had at least one child in Bahir Dar 
city were the source population, while all men who fulfilled the above 
criteria and lived in randomly selected sub-cities were the 
study population.

Inclusion criteria

Those husbands, who were married, lived in the city at least for 
the past 6 months preceding the survey and had at least one child 
included in this study.

Sample size determination and sampling 
procedure

The sample size (n) for this study was calculated using single 
Kothari formula

 
n Z pq N

e N Z pq
=

∗ ∗

−( ) + ∗

2

2 2
1

,

and this formula used for finite population, considered; proportion 
(p) 40.1% which was husbands’ level of involvement in Harar, East 
Ethiopia (14), 95% level of confidence (1.96), and 5% margin of error.
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By considering a 10% non-response rate, the final sample size for 
this study was 403.

Regarding sampling procedure, Bahir Dar City has six sub-cities, 
and three sub-cities were selected by lottery method. The total sample 
size was allocated proportionally to each sub-city based on the total 
married men living in each sub-city (Figure 1).

Sampling techniques

A multi-stage sampling technique was used to select sub-cities 
from six sub-cities. In the first stage, three sub-cities were selected 

from Bahir Dar city using a lottery method by considering the rule of 
thumb of 30% coverage of representative of the study population. In 
the second stage; four kebeles were selected from three sub-cities 
using lottery method. The total calculated sample husbands were 
allocated proportionally to each kebeles based on the total number of 
households. In the third stage, total numbers of married households 
were taken from each kebele administration using simple random 
sampling method until the allocated sample size was reached. When 
each selected household had more than one respondent (study unit), 
one person was selected by the lottery method at the time of data 
collection. In non-response after the repeated visit (two times), the 
individual was considered non-response.

Study variables

Husband involvement in their wives’ SRHRs was the outcome 
variable; while socio-demographic and economic-related variables (age, 
income, husband’s father raised up, educational level, occupation, 
religion, and types of marriage); source of information-related variables 
(exposure to media, training/education on SRHR, open discussion 
with family members and friends); and Knowledge on SRHRs were 
independent variables.

Data collection tool and procedure

The data collection tool for this study was adapted from prior 
published international literatures (9, 14, 17, 19–22). The primary 
source of information/data for this study was husbands. The data were 
collected using translated to local language (Amharic) and pretested 
structured questionnaire through face-to-face interview. One-day 
training was given for two male data collectors and one supervisor 
who had data collection and supervision experiences. The data 
collection procedure was done in private rooms/areas since the topic 
was sensitive.

Definition of terms

Reproductive right
It is the right of an individual to decide and choose about 

reproduction free of discrimination, coercion, and violence (23).

Reproductive health
It is a state of complete physical, mental, and social wellbeing not 

merely the absence of diseases and infirmity in all matters of relating 
to the reproductive system and its functions and process (24, 25).

Sexual health
It is a positive approach to human sexuality, and the purpose of 

sexual healthcare should be to enhance life and personal relations, 
counseling and care related to reproduction and sexually transmitted 
diseases (25).

Sexual rights
Embrace human rights that are already recognized in national 

laws, international human rights documents, and other consensus 

393

https://doi.org/10.3389/fpubh.2024.1359756
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Jemberie et al. 10.3389/fpubh.2024.1359756

Frontiers in Public Health 04 frontiersin.org

documents. These include the right of all persons, to be free of 
coercion, discrimination, and violence, to live to the highest 
attainable standard of health in relation to sexuality, including 
access to sexual and reproductive healthcare services; seek, 
receive, and impart information in relation to sexuality; sexuality 
education; respect for bodily integrity; choice of partner; decide 
to be  sexually active or not; consensual sexual relations; 
consensual marriage; decide whether or not, and when to have 
children; and pursue a satisfying, safe, and pleasurable sexual 
life (25).

Sexuality
It is a central aspect of being human throughout life and 

encompasses sex, gender identities and roles, sexual orientation, 
eroticism, pleasure, intimacy, and reproduction. Sexuality is 
experienced and expressed in thoughts, fantasies, desires, beliefs, 

attitudes, values, behaviors, practices, roles, and relationships. It can 
be influenced by the interaction of biological, psychological, social, 
economic, political, cultural, ethical, legal, historical, religious, and 
spiritual factors (25).

Sexual and reproductive health
It is a state of physical, mental, emotional, and social wellbeing 

about sexuality and reproduction (24).

Sexual and reproductive health rights
These are the rights of sexual and reproductive health, which 

includes the right to freely control and responsibly decide on matters 
related to sexuality, including sexual and reproductive decision-
making and the ability to seek sexual and reproductive healthcare that 
is free of coercion, discrimination, violence, the number of babies, and 
spacing (6).

FIGURE 1

Schematic presentation of sampling procedure in Bahir Dar city, 20,223.
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Operational definition

Discussion with family members and friends
Refers to a discussion on sexual and reproductive health issues 

with husband/male involvement and initiated by himself or friends or 
any family members including women, reproductive aged daughters, 
or/and sons,

Measurements

Knowledge of husband
It was measured using 22 standard reproductive right questions, 

each scored 1 or 2 (1 = no and 2 = yes). Those who scored above the 
total mean (>1.73) value of knowledge-measuring questions were 
considered knowledgeable; otherwise, they were considered not 
knowledgeable (14, 26).

Husband’s involvement
It is husband’s activity or support in his wife’s SRHRs when the 

wife practices her SRHRs at home and workplace. The outcome 
variable was coded as 1 = No, 2 = Yes of husband’s involvement after 
computing thirteen (13) involvement Likert scale questions were used 
to assess husbands’ level of involvement when their wives’ practice 
their SRHRs and each item scored 1 to 5(1 = never, 2 = rarely, 
3 = sometimes, 4 = often, and 5 = always). The study participants’ 
minimum and highest possible score were 13 and 65, respectively (14, 
26, 27). Husbands’ who scored above median (>2) of involvement-
measuring questions were categorized as having good involvement 
(Yes = 2) in their wives’ sexual and reproductive rights.

Data analysis and presentation

The data were coded and entered Epi-data version 4.6 and 
exported to the Statistical Package for Social Sciences (SPSS) version 
25 software for analysis. Descriptive data analysis (frequency and 
percentage) was used to extract values from the raw data. Both 
bivariate and multivariate logistic regression models were done to 
estimate the association between independent variables and outcome 
variable (husbands’ involvement). Independent variables with p-value 
of less than 0.25  in the bi-variable analysis were entered into the 
multivariable logistic regression analysis and p-value <0.05 was cutoff 
point to declare statistical significance in the final regression model. 
Backward elimination (Backward LR) was applied in multivariable 
analysis to control confounding variables. Hosmer–Lemeshow model 
test with p-value >0.05 showed fitted model with this study p-value of 
0.121. Finally, adjusted odd ratio (AOR) with 95% CI was used to 
show the strength of association between the outcome and 
independent variables.

Data quality control

The quality of data was assured by different mechanisms. The 
questionnaire was first prepared in English and translated into Amharic 
(local language) and retranslated to English to check its consistence. 
Then, the questionnaire was pretested among 5% (21 participants) of 

the sample size in kebel-7, Bahir Dar before the start of actual data 
collection, and we made minor modifications to its content. One-day 
training was provided for data collectors and supervisors. The data 
collection process was supervised closely, and the completeness of each 
questionnaire was checked by the investigator and supervisor on a daily 
basis. The content and technical aspect of the tool was reviewed by 
experts. Internal consistency of Likert scale category of variables was 
checked using the Cronbach alpha value of 0.849.

Results

Socio-demographic and economic 
characters of participants

A total of 391 out of 403 husbands participated in this study with a 
response rate of 97.02%. In total, 241 (61.1%) of the study participants’ 
father grew up in rural area, and 161 (41.2%) of study participants’ 
fathers were unable to read and write due to their educational status. 
The mean age of the study participants was 41.77 years with (SD ± 11.68), 
and 115 (29.4%) of the study participants were with age range of 
40–49 years. More than half (59.8%) of the study participants lived 
together with their wives between 5 and 25 years. Nearly, one-fourth 
(24%) of the study participants were first degree by educational level, 
and more than two-thirds (67%) of the study participants were 
orthodox Christian religion followers. Regarding occupation, 
183(46.8%) of the study participants were engaged in personal business 
activity, and more than one-thirds (37.3%) of the study participants had 
arranging marriage by type. Lastly, six in ten (59.3%) of the study 
participants’ monthly income was > or = 4,600 Ethiopian birr (Table 1).

Source of information and husbands’ 
knowledge on SRHRs-related 
characteristics

Nearly, three-fourths (73.4%) of the study participants did not 
access any training/education opportunity about reproductive health, 
and almost two-thirds (63.9%) of the study participants did not 
discuss with their friends and/or family members about SRHRs.

Regarding husbands’ knowledge on SRHRs, 198 (50.6%) of them 
had good knowledge after computing knowledge assessment questions. 
More than three-forth (76.7%) of the respondents replied that they 
aware about women SRHRs without verified the components. Among 
those who aware about women SRHRs, health institutions (72.3%) 
were the leading source of information followed by 182(60.7%) 
mainstream media (radio and Television). Of the total 370 husbands 
who knew that their wives have the right to use their choice of family 
planning methods, 281 (75.9%) knew injectable type of family planning 
method. Almost one-fifth (23.8%) of the study participants did not 
know that their wives have the right to receive screening and treatment 
of STIs including HIV/AIDS and urinary tract infections (UTIs). More 
than three-fourth (77.2%) of the study participants knew that they and 
their wives have equal reproductive health rights and 177 (45.3%) of 
the husbands did not know about their wives have the right to enjoy 
and control their sexual and reproductive life. Almost half (48.8%) of 
the study participants did not know that having sex whenever they 
want irrespective of their wives’ will be punishable by the law. More 
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than half (57.8%) of the husbands did not know that forced marriage 
and/or abusive sexual language is punishable by law. Finally, three-
fourth (73.1%) of the study participants did not aware about safe 
abortion with certain conditions is legal by law in Ethiopia (Table 2).

Husbands’ involvement in wives SRHRs

Of the overall respondents, 173(44.2%) were involved in their 
wives SRHRs (Figure 2).

From Likert scale questions, a total of 192 (49.1%) study participants 
were not reminding where and when family planning services are 
needed for their wives. More than half (57.6%) of the participants never 
had sex whenever they need irrespective of wives’ interest. Half (50.6%) 
of the husbands were not encouraging their wives to get reproductive 
health-related information/education. Regarding antenatal visit, more 
than one-thirds (38.6%) of husbands had never gone with their wives 
for ANC follow-up; of these, 60 (39.7%) mentioned that havening ANC 
follow-up is females’ job as a reason for not involved. In total, 118 
(30.8%) of the husbands did not go with their wives for institutional 

TABLE 1 Socio-demographic and economic-related factors of the study participants and their extended families in Bahir Dar city, Ethiopia, 2023 
(N  =  391).

Variable Response Frequency Percent (%)

Place husband’s father grew up Urban 150 38.4

Rural 241 61.6

Husband’s father educational level Unable to read and right 161 41.2

Able to read right 134 34.3

Primary school (1–8) 54 13.8

Secondary school (9–12) 28 7.2

Certificate 4 1.0

First degree and above 10 2.6

Age of the study participant Less than 30 years old 66 16.9

30–39 years old 114 29.2

40–49 years od 115 29.4

> or = 50 years old 96 24.6

Live together with wife in years Less than 5 years 120 30.7

From 5 to 25 years 234 59.8

> or = 26 years 37 9.5

Educational level Unable to read and write 30 7.7

Able to read and write 85 21.7

Elementary school (1–8) 54 13.8

High school (9–12) 52 13.3

Certificate (diploma) 14 3.6

First degree 94 24.0

Second degree and above 62 15.9

Religion Orthodox 262 67.0

Muslim 98 25.1

Protestant 31 7.9

Type of marriage Arranged 146 37.3

Love 245 62.7

Occupation Farmer 22 5.6

Private business 183 46.8

Governmental employee 164 41.9

Student 2 0.5

Daily laborer 14 3.6

Others* 6 1.5

Monthly income in birr Less than 4,600 birrs 159 40.7

> or = 4,600 birr 232 59.3

* = non-governmental organizations (NGOs) and contractors.
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TABLE 2 Source of information and knowledge of study participants on SRHRs, Bahir Dar city, Ethiopia, 2023 (N  =  391).

Variable Response Frequency Percent

Aware about wives’ SRHRs No 91 23.3

Yes 300 76.7

Source of information (N = 300)

#multiple answer was possible

Health institution 217 72.3

Leaflet/brochures 62 20.7

News Paper 51 17

Television and/or Radio 182 60.7

Friends 37 12.3

Workplace 44 14.7

Religious institution 19 6.5

Others* 13 4.3

Husband knows that his wife can decide when to get marriage previously No 136 34.8

Yes 255 65.2

Husband knows that his wife can decide when to get pregnancy No 105 26.9

Yes 286 73.1

Husband knows that his wife can decide the number of her children No 90 23.0

Yes 301 77.0

Husband knows that his wife can decide the space between children No 39 10.0

Yes 352 90.0

Husband knows that his wife has the right to use any contraception No 21 5.4

Yes 370 94.6

Type/s of family planning methods husbands know (N = 370)

#Multiple answer was possible

Pill 275 74.3

Injectable 281 75.9

Norplant 155 41.9

Male sterilization 40 10.8

IUD 63 17

Natural method 66 17.8

Condom 59 15.9

Husband knows that his wife has the right to get prenatal healthcare services No 45 11.5

Yes 346 88.5

Husband knows that his wife has the right to get safe delivery care services/

institutional delivery

No 30 7.7

Yes 361 92.3

Husband knows that his wife has the right to receive post-natal healthcare services No 48 12.3

Yes 343 87.7

Husband knows that his wife has the right to get screening and treatment of STIs 

including HIV/AIDS and UTI

No 93 23.8

Yes 298 76.2

Husband knows that he and his wife have equal reproductive health rights No 89 22.8

Yes 302 77.2

Husband knows that his wife has the right of her reproductive health issues must 

be kept confidential/secret

No 62 15.9

Yes 329 84.1

Husband knows that his wife has the right to enjoy and control their sexual and 

reproductive life

No 177 45.3

Yes 214 54.7

Husband knows that having sex whenever he wants irrespective of his wife’s will is 

punishable by the law

No 191 48.8

Yes 200 51.2

Husband knows that share childcare is an obligation No 22 5.6

Yes 369 94.4

(Continued)
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FIGURE 2

Husbands’ level of involvement in their wives SRHRs in Bahir Dar City, 
Ethiopia, 2023 (N  =  391).

childbirth service ever and 91 (23.3%) were not involved in PNC 
follow-up. A promising finding in this study was that 138 (35.3%) 
husbands often supported their wives when they breastfed. Sixty-two 
(15.9%) of the husbands did not involve in their wives screening/testing 
for STIs, including HIV/AIDS and of these, 26 (41.9%) respondents 
mentioned busy for other duties as a reason for not being involved. 
More than half (51.9%) of the husbands never discussed openly with 
their wives about sexual desire and when to have sex and only 92 

(23.5%) study participants were always ready to go with their wives if 
they need cervical cancer screening and treatment (Table 3).

Factors affecting husbands’ involvement in 
their wives SRHRs

Binary (bivariate and multivariate) logistic regression was run to 
identify factors associated with the outcome variable. In bivariate 
logistic regression, six variables were associated with p-value less than 
0.25. After controlling confounding factors, five variables were 
significantly associated with outcome variable in multivariate logistic 
regression at p-value <0.05. Those who had a monthly income of 
<4,600 Ethiopian birrs were 9.25 times more likely to involve in their 
wives SRHRs compared to those who had > or = 4600birr monthly 
income with [AOR = 9.25; 95% CI (4.17–20.5)]. Study participants who 
had second degree and above by educational level were 8.8 times more 
likely to involve in their wives SRHRs compared with those who were 
unable to read and write husbands [AOR = 8.8; 95% CI (2.04–38)]. The 
odds of study participants involvement in their wives SRHRs were 
almost 6 times higher among those who accessed training/education 
opportunity about reproductive health compared to those who did not 
with [AOR = 5.99; 95% CI (2.71–13.2)]. The study participants who had 
open discussion about SRHRs with family members and/or friends 
were 1.92 times more likely to involve in their wives SRHRs compared 
with those who had not get discussion with [AOR = 1.92; 95% CI (1.01–
3.63)]. Finally, the odds of involvement were 7.9 times higher among 
those who had good knowledge on SRHRs issue compared with their 
counterparts with [AOR = 7.9; 95% CI (4.28–14.4)] (Table 4).

Discussion

This study was conducted using a quantitative study approach that 
intended to assess husbands’ knowledge and involvement and factors 

TABLE 2 (Continued)

Variable Response Frequency Percent

Husband knows that he and his wife have equal rights in decision-making No 127 32.5

Yes 264 67.5

Husband knows that sometimes/occasionally punish/hit/insult his wife is 

acceptable (physically, psychologically or sexually)

NB: validated at the time of interview

No 144 36.8

Yes 247 63.2

Husband knows that using forced marriage and/or abusive sexual language is 

punishable by law

No 226 57.8

Yes 165 42.2

Husband knows that safe abortion with certain conditions is legal by law in 

Ethiopia

No 286 73.1

Yes 105 26.9

Husband knows that his wife has the right to get abortion care services and post-

abortion care with certain conditions

No 174 44.5

Yes 217 55.5

Husband knows that his wife has the right for screening and treatment of 

infertility

No 73 18.7

Yes 318 81.3

Husband knows that his wife has the right for cervical cancer screening and 

treatment

No 59 15.1

Yes 332 84.9

Others*; community health workers, neighbors and family members, and IUD; Intrauterine Device.
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TABLE 3 Husbands’ involvement by each Likert scale measurement items in Bahir Dar City, Northwest Ethiopia, 2022/23(N  =  391).

Variable Response Frequency Percent

Husbands knew that they remind their wives when and where 

they need FP

Never 192 49.1

Rarely 45 11.5

Sometimes 57 14.6

Often 71 18.2

Always 26 6.6

Participants had sex whenever they want irrespective of their 

wife’s interest

Never 226 57.8

Rarely 32 8.2

Sometimes 51 13.0

Often 65 16.6

Always 17 4.3

Participants encouraged wives to acquire RH-related 

information/education

Never 198 50.6

Rarely 76 19.4

Sometimes 35 9.0

Often 42 10.7

Always 40 10.2

Husbands went for ANC with their wives Never 151 38.6

Rarely 99 25.3

Sometimes 62 15.9

Often 41 10.5

Always 38 9.7

The reason for never for safer ANC (N = 151) Busy with other duties 49 32.5

It is their (females) job 60 39.7

I do not know whether it’s important to her 23 15.2

Cultures and norms not supported 19 12.6

Husbands went with their wives to get institutional delivery 

(birth) service

Never 118 30.2

Rarely 87 22.3

Sometimes 45 11.5

Often 71 18.2

Always 70 17.9

The reason for husbands Never gone with their wives to get 

institutional delivery and service (N = 118)

Busy with other duties 30 25.4

It is their (females) job 55 46.6

I do not know whether it’s important to her 21 17.8

Cultures and norms not supported 12 10.2

Respondents went with their wives to have safe PNC Never 91 23.3

Rarely 133 34.0

Sometimes 69 17.6

Often 57 14.6

Always 41 10.5

The reason for husbands never visited health facilities for safe 

PNC with their wives (N = 91)

Busy with other duties 17 18.7

It is their (females) job 14 15.4

I do not know whether it’s important to her 42 46.2

Cultures and norms not supported 18 19.8

Husbands supported when wives breastfeeding Never 13 3.3

Rarely 34 8.7

Sometimes 108 27.6

Often 138 35.3

Always 98 25.1

(Continued)
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TABLE 3 (Continued)

Variable Response Frequency Percent

Husband involved in screening for STIs, including HIV/AIDS Never 62 15.9

Rarely 103 26.3

Sometimes 40 10.2

Often 99 25.3

Always 87 22.3

The reason for husbands were Never involved in screening for 

STIs, including HIV/AIDS (N = 62)

Busy with other duties 26 41.9

It is their (females) job 11 17.7

I do not know whether it’s important to her 14 22.6

Cultures and norms not supported 11 17.7

Respondents need to encourage their wives to use safe 

abortion care service

Never 168 43.0

Rarely 41 10.5

Sometimes 60 15.3

Often 67 17.1

Always 55 14.1

Husbands supported their wives before abortion and post-

abortion care

Never 133 34.0

Rarely 72 18.4

Sometimes 71 18.2

Often 47 12.0

Always 68 17.4

Respondents need to help/assist their wives to aware that she 

had equal reproductive rights like your

Never 130 33.2

Rarely 66 16.9

Sometimes 36 9.2

Often 80 20.5

Always 79 20.2

Husbands openly discussed with their wives about sexual 

desire and when to have sex

Never 203 51.9

Rarely 69 17.6

Sometimes 53 13.6

Often 24 6.1

Always 42 10.7

Husbands went with their wives if they need cervical cancer 

screening and treatment

Never 65 16.6

Rarely 57 14.6

Sometimes 113 28.9

Often 64 16.4

Always 92 23.5

HIV/AIDS, human immunodeficiency virus/Acquired immunodeficiency syndrome, F/P, family planning, ANC, antenatal care, PNC, postnatal care and STIs, Sexual transmitted infections.

influencing husbands’ involvement in their wives sexual and 
reproductive health rights in Bahir Dar city, Northwest Ethiopia. The 
level of husbands’ involvement and knowledge was 44.2% (95% CI; 
39.3–49.1%) and 50.6% (95%CI, 48.07–53.13%), respectively. 
Husbands’ level of education, monthly income, access of training/
education opportunity about reproductive health, had open discussion 
about SRHRs with family members and/or friends, and husbands’ 
level of knowledge were the factors significantly associated with 
husbands’ involvement.

The level of knowledge in this study is in line with the study 
conducted in Harar, Eastern, Ethiopia (48.3%) (14). These similarities 

might be  due to short time gap, similar study population (urban 
resident), and the study participants were married husbands in both 
studies. However, this study is lower than the study conducted in 
Wolaita Sodo, Ethiopia (54.5%) (9), Gondar, Ethiopia (57.7%) (28), 
Adet Tana Haik (59.6%) (29), Debre Markos, Ethiopia (67%) (30), and 
Ghana (80%) (13). The difference might be due to variation of study 
population socio-demographic profile, gender of study participants, 
and study design. The study conducted in Gondar, Wolaita Sodo, 
Debre Markos, and Adet was among university and college students 
who aimed to assess their knowledge on female SRHRs. College/
university students usually participated or members in reproductive 
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health clubs, which may give more opportunity to understand girls/
women’s SRHRs. Moreover, students may have SRHRs information 
exposure from their class courses, life skill trainings and 
communication/discussion with their friends/peers. The difference 
with Ghana might be due to study design and study population, both 
sexes of adolescent students were involved in the study. On other 
hand, the level of knowledge in this study is higher than the study 
conducted in Sri Lanka (24.4%) (20), Nepal (37%) (23), India (9.1%) 
(26), Nigeria (45.2%) (17), and shire town, Northern Ethiopia (47.1%) 
(31). This might be because of cultural, socio-demographic profile of 
the study population, study area, and year of study differences.

Level of husbands’ involvement in this study is in line with the 
study conducted in Bangladesh (40%) (32), Bale zone, Southern 
Ethiopia (41.4%) (16), Afar, Ethiopia (42.2%) (21), and Harar, Eastern 
Ethiopia (40.1%) (14). The plausible reason for the similarity might 
be due to the same socio-economic background of study population, 
and all studies were conducted in recent years. However, the level of 
involvement in this study is lower than studies conducted in Nepal 
(57.6%) (33), Debre Markos, Northwest Ethiopia (60%) (34) and 

Tanzania (69%) (35). The probable reasons for the difference might 
be sociocultural and economic status, husbands’ level of education, 
time/year of study, the accessibility and implementation of SRHRs 
components. The study conducted in Debre Markos; Northwest 
Ethiopia was not evaluated all components of SRHRs rather specific 
on family planning involvement, while the study conducted in Nepal 
and Tanzania are better in implementation of laws and regulation and 
done on single component of SRHRs which was antenatal follow-up. 
Probably religious norms are also the barriers for low involvement of 
husbands in SRHRs. In this study, more than two-thirds (67%) of the 
study participants were orthodox Christian religion followers. One 
study in Afar, Ethiopia revealed that religious leader husbands were 
30% less likely to involve during their wife’s family planning service 
uptake compared with husbands who were not religious leaders (21). 
Beside this, poor health system and not having a health policy that 
encourages the practice of SRHRs in Ethiopia may be another reason 
for low husbands’ involvement. On the other side, this study is higher 
than the study conducted in Ghana (20%) (19) and Harar, Eastern 
Ethiopia (19.7%) (36). The probable reason for the discrepancy might 

TABLE 4 Regression table shows the association between independent and dependent variables, Bahir Dar City, 2023.

Variables
Husbands were involved

COR; 95% CI AOR;95% CI p-value
No (%) Yes (%)

Husbands’ father level of education

Unable to read and right 97 (44.5) 64 (37) 1.00 1.00 1.00

Able to read right 77 (35.3) 57 (32.9) 1.122 (0.74–1.79) 0.51 (0.26–1.03) 0.06

Primary school (1–8) 32 (14.7) 22 (12.7) 1.042 (0.56–1.95) 1.16 (0.47–2.88) 0.74

Secondary school (9–12) 12 (5.5) 16 (9.2) 2.021 (0.89–4.55) 0.35 (0.08–1.48) 0.15

Certificate 0(0) 4(2.3) 2,448,454… (000–…) 101,405,204… 0.99…

first degree and above 0(0) 10(5.8) 2,448,454… (0.00–…) 400,648,289… 0.99…

Monthly income

Less than 4,600 birr 76 (34.9) 83 (48) 1.72 (1.15–2.59) 9.25 (4.2–20.5)* 0.00

> or = 4,600 birr 142 (65) 90 (52) 1.00 1.00 1.00

Husband educational level

Unable to read and write 24 (11) 6 (3.5) 1.00 1.00 1.00

Able to read and write 50 (22.9) 35 (20.2) 2.8 (1.04–7.56) 1.49 (0.39–5.77) 0.56

Elementary school (1–8) 37 (17) 17 (9.8) 1.84 (0.64–5.32) 1.12 (0.3–4.06) 0.87

High school (9–12) 34 (15.6) 18 (10.4) 2.12 (0.73–6.12) 3.68 (0.84–16.2) 0.084

Certificate (diploma) 7 (3.2) 7 (4) 4.0 (1.01–15.9) 5.1 (0.5–11.8) 0.22

First degree 31 (14.2) 63 (36.4) 8.13 (3.01–21.9) 13.1 (0.8–52.1) 0.09

Second degree and above 35 (16.1) 27 (15.6) 3.09 (1.11–8.61) 8.81 (2.04–38)* 0.004

Access training/education opportunity about reproductive health

  No 183 (83.9) 104 (60.1) 1.00 1.00 1.00

  Yes 35 (16.1) 69 (39.9) 3.47 (2.16–5.57) 5.99 (2.7–13.2)* 0.00

Discuss about SRHRs with family members and/or friends

  No 156 (71.6) 94 (54.3) 1.00 1.00 1.00

  Yes 62 (28.4) 79 (45.7) 2.12 (1.39–3.22) 1.92 (1.01–3.6)* 0.046

Husbands level of knowledge

  Poor 146 (67) 47 (27.2) 1.00 1.00 1.00

  Good 72 (33) 126 (72.8) 5.44 (3.51–8.42) 7.94 (4.3–14.4)* 0.00

*; significantly associated with the outcome variable at p-value < 0.05 and 1.00; references.
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be due to cultural differences, quality and availability of healthcare 
service infrastructures, sample size, and component of SRHRs were 
assessed. The study conducted in Ghana was on husbands’ involvement 
in postnatal care service utilization which is one component of 
SRHRs. One study highlighted that cultural standards were identified 
as a barrier for male involvement (37).

The regression analysis showed that husbands who had <4,600 
Ethiopian birr monthly income were more likely to involve in their 
SRHRs compared with those who had monthly income of > or = 4,600 
birr. This study agrees with qualitative study conducted in Nepal (38) 
that showed; “mostly males are involved in income generation, they do 
not have enough time and no concerns about wives SRHRs.” The likely 
reason for the association might be that husbands with better monthly 
income could be busy with different duties/responsibilities and give 
their time for generating money over helping their wives.

Education is an important instrument/strategy to know about 
something and to change the mind set of human behavior. Husbands 
who had advanced educational level were 8.8 times more likely to 
be  involved in their wives SRHRs when compared to their 
counterparts. This finding is supported with the study conducted in 
Nepal (33) and Tanzania (35). One study reported that adequate 
information on SRHRs directly impacts the involvement of sexual and 
reproductive rights, changing attitude, and overcoming some 
sociocultural-related barriers (21).

Those husbands who accessed training/education opportunities 
about reproductive health were 6 times more likely to be involved in 
their wives SRHRs compared with their counterparts. This finding is 
supported with study conducted in Myanmar, Nepal and Malawi (39, 
40). The plausible reason for the association could be the more the 
husbands have knowledge on SRHRs would have the better 
involvement. The study participants who had open discussion about 
SRHRs with family members and/or friends were 1.92 times more 
likely to involve in their wives SRHRs compared with who did not 
have discussion, which agrees with studies conducted in Harar, 
Ethiopia (14), Bangladesh (32), and India (41). The probable reason 
could be those who had an open discussion with their friends and/or 
family about SRHRs may boost their knowledge and then yield good 
involvement in their wives SRHRs. One study proved that an open 
discussion between husbands and wives resulted good knowledge and 
involvement of the husbands on women reproductive issues (28). 
Another study also proved that poor communication between 
husband and their female partners was associated with poor male 
involvement (34). Finally, in this study, the odds of involvement were 
7.9 times higher among those who had good knowledge on SRHRs 
issue compared to their counterparts. This finding is agreed with the 
study conducted in Afar, Ethiopia (21), Nigeria (17), Nepal (38) and 
Myanmar (39). It is obvious that when the level of husbands’ 
knowledge increased, the possibility their involvement in their wives 
SRHRs could be also increased.

Implication of the study

National and International conventions recommend husband 
involvement is necessary in women’s SRHRs; however, more 
efforts are needed to implement different international 
conventions. At community level; community leaders should 

create awareness about traditional, cultural practice norms and 
barriers affecting husbands’ involvement in wives SRHRs. Finally, 
legal affairs and women federation must adopt policies and 
strategies that sustained the presence of husband involvement in 
SRHRs through education/trainings. The government needs to 
develop a male involvement strategy to encourage and support 
men and boys to take responsibility of their sexual and 
reproductive behavior and to abstain from all forms of 
discrimination against women and girls. Husbands’ knowledge 
and involvement in their wives SRHRs increase their awareness, 
acceptance and support to their partner’s needs, choices, and 
rights. Men participation in women SRHRs encourages prompt 
care in wives’ safe motherhood services. An engaged father who 
feels responsible for and behaves responsibly toward his child, is 
emotionally engaged and physically accessible, involved in 
childcare, rearing provides material and support to sustain the 
children’s needs.

Limitations of the study

This study has some limitations. The study setting was urban; 
therefore, the finding could not be generalizable for rural husbands. 
Moreover, the study did not show a real cause-and-effect relationship 
due to the nature of the study design, which was a cross-sectional 
study. Finally, due to the nature of the topic sensitivity, this study 
might introduce reporting bias despite all efforts to minimize it.

Conclusion

In this study, the level of husbands’ knowledge and involvement 
in their wives’ SRHRs were low. Access training/education about 
sexual health, husbands’ advance educational level, having good 
knowledge about SRHRs, low monthly income (<4,600 birr), and 
open discussion with family members and friends about SRHRs 
were significantly associated with husbands’ involvement when 
their wives exercise SRHRs. Therefore, responsible concerned 
bodies need to work on the strategies that help to improve men 
involvement and knowledge, and tackle the above-mentioned 
factors influencing their involvement.
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Objectives: To target health communication at less health-conscious groups, 
evidence on health behaviours’ effects on non-health-related outcomes – 
such as academic performance – is necessary. Recent research has highlighted 
the associations of various health behaviours on academic performance of 
university students. However, there is a lack of research investigating the most 
predominant health behaviours simultaneously and their association with 
academic performance, as well as the factors that potentially influence the 
direction or strength of these associations. Therefore, this study investigated 
(I) which of the predominant health behaviours (physical activity, healthy diet, 
sleep, sedentary behaviour, alcohol consumption, smoking, drug use) are most 
associated with academic performance and (II) whether the personal resource 
of trait mindfulness moderates these associations.

Methods: An online survey was conducted amongst university students during 
the 2021 summer semester. Group differences in academic performance 
regarding health behaviours were analysed using ANOVA (N  =  1,049). A first 
linear regression model (N  =  571), considering all selected health behaviours 
simultaneously, assessed their association with academic performance. A 
second model (N  =  540) assessed interaction effects of health behaviours and 
trait mindfulness. Separate regressions assessed each interaction’s association 
with academic performance.

Results: Sleep, fruit and vegetable consumption, and gender were significantly 
associated with academic performance. The second model showed no 
significant interaction effects.

Conclusion: Targeting sleep and fruit and vegetable consumption might be the 
most promising strategies for elevating students’ academic performance, 
thereby enabling health communication strategies to reach groups driven by 
performance improvements rather than health benefits.

OPEN ACCESS

EDITED BY

Teresa Vilaça,  
University of Minho, Portugal

REVIEWED BY

Reid Oetjen,  
University of Central Florida, United States
Vina Zhang,  
Universiti Sains Malaysia, Malaysia

*CORRESPONDENCE

Pavel Dietz  
 pdietz@uni-mainz.de

†PRESENT ADDRESS

Markus Schäfer,  
Department of Media and Communication 
Management, Macromedia University of 
Applied Sciences, Frankfurt, Germany

RECEIVED 17 November 2023
ACCEPTED 05 March 2024
PUBLISHED 19 April 2024

CITATION

Heller S, Reichel JL, Mülder LM, Schäfer M, 
Schwab L, Werner AM, Letzel S, Rigotti T and 
Dietz P (2024) The association between 
health behaviours and academic performance 
moderated by trait mindfulness amongst 
university students: an observational study.
Front. Public Health 12:1340235.
doi: 10.3389/fpubh.2024.1340235

COPYRIGHT

© 2024 Heller, Reichel, Mülder, Schäfer, 
Schwab, Werner, Letzel, Rigotti and Dietz. 
This is an open-access article distributed 
under the terms of the Creative Commons 
Attribution License (CC BY). The use, 
distribution or reproduction in other forums is 
permitted, provided the original author(s) and 
the copyright owner(s) are credited and that 
the original publication in this journal is cited, 
in accordance with accepted academic 
practice. No use, distribution or reproduction 
is permitted which does not comply with 
these terms.

TYPE Original Research
PUBLISHED 19 April 2024
DOI 10.3389/fpubh.2024.1340235

405

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2024.1340235&domain=pdf&date_stamp=2024-04-19
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1340235/full
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1340235/full
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1340235/full
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1340235/full
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1340235/full
mailto:pdietz@uni-mainz.de
https://doi.org/10.3389/fpubh.2024.1340235
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2024.1340235


Heller et al. 10.3389/fpubh.2024.1340235

Frontiers in Public Health 02 frontiersin.org

KEYWORDS

health behaviour, academic performance, mindfulness, health communication, health 
promotion

1 Introduction

One critical setting in presenting health promotion opportunities 
and challenges is the university (1, 2). In particular, university students 
represent a unique target group for health promotion because of their 
likely multiplier role as future professional and social leaders and 
decision-makers.

Several studies, including systematic reviews and meta-analyses, 
have examined the prevalence, characteristics, and associated factors 
of various health behaviours amongst university students, which have 
recently been summarized in an umbrella review (3). Amongst studies 
reporting on at least one health behaviour amongst university 
students, the following are amongst the most commonly studied: one 
or more of the “big three” health behaviours (4) – physical activity, 
healthy diet, sleep – and other health behaviours, such as sedentary 
behaviour, alcohol consumption, smoking, and drug use (5). Each of 
these health behaviours has an enormous impact on the development 
of chronic diseases (6–9), although these often only appear as 
consequences years later. However, other health conditions – 
particularly mental health conditions – are more directly influenced 
by health behaviours. In addition, health behaviours are associated 
with non-health-related outcomes, such as self-esteem (10) and 
academic performance (5, 11).

From a public health perspective, it is generally important to 
gather knowledge about as many effects and influences of different 
health behaviours as possible in order to communicate them to 
policymakers, stakeholders in higher education and health care, and 
the public. Therefore, more evidence on the effects of health 
behaviours on non-health-related outcomes is needed to develop 
health communication strategies targeted at specific population 
groups that typically are not motivated by goals of improved health or 
reduced risk of disease but rather by career- and performance-related 
improvements, for example. Consequently, for these non-health-
oriented population groups, integrating the most effective health 
behaviour factors that contribute to desirable non-health-related 
outcomes into health communication strategies may increase their 
intention to engage in health behaviours by changing their attitudes 
and beliefs (12). This is possible through media communication, 
according to theories of health behaviour and communication effects 
(e.g., the Health Belief Model, the Theory of Reasoned Action, the 
Theory of Planned Behaviour) (13).

Hence, it is imperative to comprehensively explore the potential 
correlates (associated factors) of engagement in the most prevalent 
health behaviours. It is equally important to examine their interactive 
effects and the respective impacts these health behaviours have on the 
intended outcomes (14). This investigation is essential to producing 
significant evidence-based information and developing effective 
intervention strategies. In this context, academic performance appears 
to be  an important non-health-related outcome in the university 
setting, where it is amongst the most relevant indicators of success. It 
strongly predicts accomplishments at different educational levels and 

career outcomes, including job performance and income (15). The 
concept of academic performance, often referred to as “academic 
achievement” or “academic success” (16), is based, in most countries, 
on the main indicators of grades and grade point average (GPA) (15).

Over the last decade, various studies have been conducted 
amongst school-aged children and adolescents, as well as some 
amongst university or college students, to explore the relationship 
between various health behaviours and academic performance. This 
research has led to several systematic reviews that also address the 
topic, focusing on the associations between academic performance 
and individual health behaviours, particularly physical activity (17, 
18), sedentary behaviour (19), diet (20), or sleep issues (21). 
Expanding on this area of research, the collection of systematic 
reviews, which had previously focused on the relationships between 
academic performance and individual health behaviours, has recently 
been augmented by a more comprehensive systematic review. This 
recent study (5) summarized a number of studies on the associations 
between the most predominant health behaviours and academic 
performance. A total of 34 studies on diet, physical activity, sedentary 
behaviour, alcohol consumption, sleep, smoking, and illicit drug use 
were included in this review. The authors concluded that along with 
interventions to reduce the negative effects of health behaviours such 
as insufficient sleep, excessive alcohol consumption, and drug use on 
academic performance, research is still needed on how health 
behaviours – and especially their co-occurrence – are related to 
academic performance. In other words, in addition to examining the 
most predominant health behaviours simultaneously, examining the 
factors that potentially influence the direction or strength of the 
associations between academic performance and health behaviours is 
essential to gain a deeper understanding of the underlying 
mechanisms. Of the 34 studies included in this systematic review, only 
one study amongst Belgian first year students (N = 101) assessed all 
seven predominant health behaviours in association with academic 
performance (22), and a study amongst Portuguese students 
(N = 1,654) assessed six of these health behaviours (23). The majority 
of studies included in that review (26 of 34 studies) assessed only one 
to two health behaviours in association with academic performance.

In the light of the need to examine factors potentially influencing 
the association between health behaviours and academic 
performance, the personal resource of trait mindfulness appears to 
be a promising factor for the following reasons: Meditation- and 
mindfulness-based interventions have spread widely across various 
settings in the past two decades, becoming a ubiquitous tool in 
healthcare, corporate health programmes, and educational settings, 
and a popular subject of scientific investigations across disciplines 
(24). Trait mindfulness (also known as “dispositional mindfulness”) 
is amongst the most important personality traits for meditation- and 
mindfulness-based interventions (25). It is characterized by 
sustained, non-judgmental attention to the present moment (26) and 
provides a pivotal resource in cognitive control and emotional 
regulation (27, 28). Consequently, the nuanced interplay between 
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health behaviours and academic performance may be significantly 
influenced by individual differences in trait mindfulness. For 
instance, those with higher trait mindfulness might better navigate 
suboptimal health behaviours’ adverse cognitive and emotional 
effects, suggesting a potential moderating role. Additionally, in the 
case of positive health behaviours (e.g., adhering to a healthy diet), 
individuals with higher trait mindfulness may experience amplified 
cognitive benefits, further enhancing their academic performance. 
Examining this moderation can provide a better understanding of the 
complex dynamics between the personal resource of trait 
mindfulness, health behaviours, and academic performance, thus 
paving the way for tailored health and education interventions. 
Furthermore, previous reviews and meta-analyses have shown the 
influence of mindfulness practices on academic performance (29), as 
well as associations between trait mindfulness and health behaviours 
(30). Given the association between health behaviours and academic 
performance (5), and also given the relationship between mindfulness 
and both health behaviours and academic performance, it remains 
an open question whether trait mindfulness might also (as a 
moderator) influence the direction and strength of the relationship 
between health behaviours and academic performance.

To conclude, there is a considerable lack of research that 
investigated the most predominant health behaviours 
simultaneously and their association with academic performance. 
However, particularly analyses of simultaneously occurring 
predominant health behaviours and their association with 
academic performance in samples of university students are 
needed to gain a deeper understanding of which behaviours 
actually show the strongest association with academic 
performance. Furthermore, to our knowledge, there is no study 
that investigated the interplay between the personal resource of 
trait mindfulness, health behaviours, and academic performance 
– an examination that is essential to gain a deeper understanding 
of the underlying mechanisms. Therefore, the present study aimed 
to investigate (I) which of the predominant health behaviours are 
most strongly associated with academic performance amongst 
university students, considering all of these health behaviours 
simultaneously in one model, and (II) whether the potential 
associations of health behaviours with academic performance are 
moderated by trait mindfulness.

2 Methods

2.1 Study design and survey procedure

During the summer semester of 2021 (June 21–August 15), an 
online survey was conducted amongst students at the University of 
Mainz (Germany) as part of an ongoing, evidence-based project on 
health promotion amongst students (“Healthy Campus Mainz”). The 
survey was conducted using Unipark software according to the 
following procedure: the university’s central mailing list was used to 
invite students to participate via email, thus ensuring a specific, 
controlled pool of participants. To reduce bias, participation was 
possible only through the email link sent to all students. Approval to 
conduct the study was obtained from the Ethics Committee of the 
Institute of Psychology of Johannes Gutenberg University Mainz (No. 
2021-JGU-psychEK-S017).

2.2 Measures

The dependent variable academic performance was measured by 
self-reported grade point average (GPA), following Cox et al. (31), as 
the academic performance of university students is usually indicated 
by means of GPA (15). The grade range at German universities is 1–5 
(a grade ≤ 4 is passing; a grade > 4 is failing). The adapted German 
question was, “Over the past 12 months, how would you describe your 
grades in your studies?” Possible responses were “mostly 1.0 or 1.3,” 
“mostly 1.7, 2.0, or 2.3,” “mostly 2.7, 3.0, or 3.3,” “mostly 3.7, 4.0,” 
“mostly failed (5.0),” “none of these grades,” and “not sure.” The 
moderator variable trait mindfulness was determined using the 
14-item short form of the Freiburg Mindfulness Inventory (FMI) (32). 
An example item is “I am  open to the experience of the present 
moment.” Response options ranged from “rarely” (1) to “almost 
always” (4). Cronbach’s α was 0.86.

The selected variables and instruments to measure the health 
behaviours of physical activity (moderate-to-vigorous physical activity 
[minutes/week]), healthy diet (fruit and vegetable consumption 
[portions/day]), sleep (insomnia severity), sedentary behaviour (hours/
day), alcohol consumption, smoking (smoking cigarettes, e-cigarettes, 
shisha or cigars), and drug use (smoking marijuana and pharmacological 
neuroenhancement) are displayed in Supplementary Table S1.

2.3 Data preparation and analysis

The variables selected for this study were prepared as shown in 
Supplementary Table S2. To minimize potential bias, the survey data 
were checked for plausibility using a priori criteria, including 
validation of value ranges, extreme completion times, and implausible 
responses, such as a reported commitment of more than 50 semester 
hours per week.

Descriptive statistics are presented as means with standard 
deviations (SDs) for continuous scaled variables and as numbers and 
percentages for non-continuous scaled variables. A single-factor 
analysis of variance (ANOVA) was used to present descriptive 
statistics and to analyse differences in academic performance between 
the categories of health behaviour variables and trait mindfulness. 
Therefore, moderate-to-vigorous physical activity (minutes/week) was 
categorized according to WHO recommendations (33); fruit and 
vegetable consumption (portions/day) was split at the median (3 
portions/day); sleep (insomnia severity) was categorized according to 
the ISI-7 scoring guidelines (34); sedentary behaviour (hours/day) was 
split at the median (8.5 h/day); alcohol consumption was categorized at 
the cut-off score of 4 (35); and trait mindfulness was also split at the 
median (score of 36).

To determine the predictive association of the selected health 
behaviours with academic performance, a linear regression analysis 
model was computed with stepwise inclusion of the following sets of 
variables: the covariates (age and gender), the big three health 
behaviours (moderate-to-vigorous physical activity; fruit and vegetable 
consumption; sleep (insomnia severity)); and other health behaviours 
(alcohol consumption; smoking cigarettes, e-cigarettes, shisha or cigars; 
smoking marijuana; pharmacological neuroenhancement; sedentary 
behaviour). All covariates and health behaviours were simultaneously 
included in the final step. All continuous scaled variables (moderate-
to-vigorous physical activity, fruit and vegetable consumption, sleep 
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(insomnia severity), sedentary behaviour, alcohol consumption) were 
mean-centred (36).

Another linear regression analysis model was computed to 
determine the predictive association of interaction effects between 
each health behaviour and the moderator trait mindfulness with 
academic performance. Interaction effect variables were created by 
multiplying each mean-centred health behaviour variable by the 
mean-centred moderator trait mindfulness. Missings were excluded 
listwise. To test the robustness of the linear regression models, 
multicollinearity was checked using the variance inflation factor (VIF) 
and a correlation matrix of all analysed variables 
(Supplementary Table S3), and the linear regression models were 
cross-validated using an 80% random sample (Supplementary Table S4). 
In addition, to determine the predictive associations of each individual 
interaction between each health behaviour and trait mindfulness with 
academic performance, separate linear regression models were 
calculated for each interaction. Statistical analyses were performed 
with IBM SPSS Version 27.

3 Results

A total of 1,438 university students participated in the survey. 
Of these, N = 1,049 students responded to the academic performance 
question and were included in the analyses. The mean age of the 
sample participants was 23.7 (SD = 4.5) years, and 74.1% (n = 777) 
were female. The mean age in the sample was similar to the average 
age of the entire university student body at that time (24.7 years). 
Females were overrepresented by 15.1 percentage points. All 
sociodemographic and study-related characteristics of the 
participants are listed in Table 1. Regarding participants’ health 
behaviours, 57.1% (n = 414) were highly physically active according 
to WHO recommendations; mean fruit and vegetable consumption 
was 3.6 (SD = 2.6) portions/day; 45.3% (n = 473) slept without 
clinically significant insomnia; mean sedentary behaviour was 8.7 
(SD = 3.0) hours/day; 30.0% (n = 300) reported risky alcohol 
consumption; 16.2% (n = 162) smoked (e)-cigarettes, cigars, or 
shisha; 7.3% (n = 73) smoked marijuana; and 8.8% (n = 84) used 
pharmacological neuroenhancement within the past 12 months. All 
descriptive statistics for participants’ health behaviours are 
presented in Table 2.

3.1 Associations of health behaviours with 
academic performance

Differences in academic performance between categories of 
health behaviours are presented in Table 2: Academic performance 
differed significantly between the categories of fruit and vegetable 
consumption, sleep, smoking (e-)cigarettes, cigars or shisha, and 
pharmacological neuroenhancement. According to the case 
processing of the linear regression analysis, n = 571 cases were 
included in the analysis. The overall model of the stepwise linear 
regression (Table  3, Model 1), including covariates (age and 
gender) and all health behaviours to predict the dependent variable 
academic performance, was statistically significant. 
Multicollinearity testing revealed no collinearity of the selected 
variables (average VIF = 1.12 [1.01–1.28]). The explained variance 
(Nagelkerke R2) in the final step of the four-step model was 2.8% 
(see Table 3). In the previous steps, the explained variance was 
0.7% in Step 1 (covariates age and gender only), 2.2% in Step 2 
(covariates and big three health behaviours – moderate-to-vigorous 
physical activity, fruit and vegetable consumption, sleep), and 1.6% 
in Step  3 (covariates and other health behaviours – alcohol 
consumption, smoking, marijuana smoking, pharmacological 
neuroenhancement, sedentary behaviour). Cross-validation with an 
80% random sample showed the robustness of the regression 
model (see Supplementary Tables S4).

The fourth step of the regression – including covariates and all 
health behaviours (the big three and other health behaviours) – 
showed that sleep (insomnia severity) (β = 0.12, p = 0.004), fruit and 
vegetable consumption (β = −0.11, p = 0.011), and gender “open” 
(β = −0.09, p = 0.047) were significantly related to academic 
performance. Of the other health behaviour variables, only 
pharmacological neuroenhancement showed a significant association 
with academic performance in the previous Step 3 but not in the final 
(4th) step of the linear regression model (see Table 3).

TABLE 1 Sample characteristics (Healthy Campus Mainz project, 
Germany, 2021).

Variable Value

All; n 1,049

Gender; n (%)

 Female 777 (74.1)

 Male 248 (23.7)

 Diverse 6 (0.6)

 Open 17 (1.6)

Age; range (mean ± SD) 17–69 (23.7 ± 4.5)

Semester; range (mean ± SD) 1–38, (6.8 ± 4.5)

Field of study; n (%)

 STEM 170 (17.2)

 Social sciences, media or sport 194 (19.7)

 Philosophy, humanities or cultural sciences 241 (24.4)

 Medicine 141 (14.3)

 Law or economics 93 (9.4)

 Aspiring teachers 134 (13.6)

 Others 13 (1.3)

Degree; n (%)

 Bachelor 632 (60.2)

 Master 223 (21.3)

 State examination 178 (17.0)

 Doctorate 6 (0.6)

 Other 10 (1.0)

Academic performance; (mean ± SD) 2.1 ± 0.9

 Mostly 1.0 or 1.3; n (%) 255 (24.3)

 Mostly 1.7, 2.0, or 2.3; n (%) 503 (48.0)

 Mostly 2.7, 3.0, or 3.3; n (%) 222 (21.2)

 Mostly 3.7, 4.0, or 4.3; n (%) 51 (4.9)

Mostly 4.7 or 5.0; n (%) 18 (1.7)
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3.2 Health behaviours, trait mindfulness 
and their interaction in association with 
academic performance

ANOVA showed that academic performance was significantly 
higher amongst participants with higher trait mindfulness (above the 
median; see Table  2). For the linear regression model predicting 
academic performance by including covariates (age and gender), all 
health behaviours, trait mindfulness, and interactions between each 
health behaviour and trait mindfulness (Model 2; see Table 3), n = 540 

cases were included in the analysis. Linear regression Model 2 was 
statistically significant. The multicollinearity inspection revealed no 
collinearity of the selected variables (average VIF = 1.19 [1.01–1.32]). 
The explained variance (Nagelkerke R2) was 2.6% (see Table  3). 
However, note that when regression Model 2 was cross-validated with 
an 80% random sample, the model was no longer statistically 
significant (see Supplementary Table S4).

In the original sample model, sleep (insomnia severity) (β = 0.13, 
p = 0.004) and fruit and vegetable consumption (portions/day) 
(β = −0.11, p = 0.014) were significantly associated with academic 

TABLE 2 Descriptive statistics for health behaviours, trait mindfulness, and differences regarding academic performance (Healthy Campus Mainz 
project, Germany, 2021).

Independent study variables Value Academic performance; mean  ±  SD; 
and its statistical difference between 
categories of independent variables

Moderate-to-vigorous physical activity (minutes/week); 

range (mean ± SD) 0–4,620 (463.4 ± 530.0) p = 0.565; η2 = 0.002

 Insufficiently physically active; n (%) 189 (26.1) 2.16 ± 0.98

 Moderately physically active; n (%) 122 (16.8) 2.05 ± 0.90

 Highly physically active; n (%) 414 (57.1) 2.11 ± 0.83

Fruit and vegetable consumption (portions/day); range 

(mean ± SD) 2–22 (3.6 ± 2.6) p = 0.002; η2 = 0.011

 Below median (< 3 portion); n (%) 568 (65.7) 2.17 ± 0.92

 Median and above (≥ 3 portions); n (%) 297 (34.3) 1.97 ± 0.81

Sleep (insomnia severity, score: 0–28); mean ± SD 9.3 ± 6.2 p < 0.001; η2 = 0.019

 No clinically significant insomnia (0–7); n (%) 473 (45.3) 2.01 ± 0.85

 Subthreshold insomnia (8–14); n (%) 331 (31.7) 2.12 ± 0.87

 Clinical insomnia (moderate severity, 15–21); n (%) 205 (19.7) 2.33 ± 0.98

 Clinical insomnia (severe, 22–28); n (%) 34 (3.3) 2.32 ± 0.88

Sedentary behaviour (hours/day); range (mean ± SD) 0–16 (8.7 ± 3.0) p = 0.438; η2 = 0.001

 Below median (< 8.5 h); n (%) 501 (52.6) 2.12 ± 0.89

 Median and above (≥ 8.5 h); n (%) 452 (47.4) 2.08 ± 0.87

Alcohol consumption (score: 0–12); (mean ± SD) 2.5 ± 2.1 p = 0.696; η2 < 0.001

 Non-risky consumption (<4); n (%) 699 (70.0) 2.12 ± 0.91

 Risky Consumption (≥ 4); n (%) 300 (30.0) 2.14 ± 0.85

Smoking (e-)cigarettes, cigars or shisha (currently-

regularly or occasionally); n (%) p = 0.016; η2 = 0.006

 Yes; n (%) 162 (16.2) 2.28 ± 0.85

 No; n (%) 838 (83.8) 2.09 ± 0.90

Smoking marihuana (currently regularly or 

occasionally); n (%) p = 0.582; η2 < 0.001

 Yes; n (%) 73 (7.3) 2.07 ± 0.98

 No; n (%) 928 (92.7) 2.13 ± 0.89

Pharmacological neuroenhancement

in the past 12 months; n (%) p = 0.010; η2 = 0.007

 Yes; n (%) 84 (8.8) 2.36 ± 0.91

 No; n (%) 870 (91.2) 2.10 ± 0.88

Trait mindfulness (score: 14–56); mean ± SD 35.9 ± 6.8 p = 0.020; η2 = 0.006

 Below median (< 36); n (%) 508 (53.4) 2.19 ± 0.97

 Median and above (≥ 36); n (%) 444 (46.6) 2.06 ± 0.79

p, statistical significance measured by ANOVA.
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TABLE 3 Linear regression analysis of academic performance with stepwise inclusion of health behaviours and health behaviours’ interaction with trait mindfulness (Healthy Campus Mainz project, Germany, 2021).

Model 1: covariates and health behaviours to predict academic performance Model 2: covariates, health 
behaviours, trait 

mindfulness (TM), and 
interactions between 

health behaviours and TM 
to predict academic 

performance

Step 1: covariates 
(R2  =  0.007*)

Step 2: big three health 
behaviours (R2  =  0.022***)

Step 3: other health 
behaviours (R2  =  0.016)

Step 4: all health 
behaviours (R2  =  0.028**)

(R2  =  0.026*)

B (SE) β p B (SE) β p B (SE) β p B (SE) β p B (SE) β p

Gender “female” −0.17 (0.07) −0.08 0.009 −0.17 (0.09) −0.05 0.208 −0.13 (0.07) −0.06 0.061 −0.09 (0.09) −0.05 0.304 −0.11 (0.09) −0.05 0.229

Gender “diverse” 0.42 (0.37) 0.04 0.250 −0.17 (0.52) −0.01 0.744 0.58 (0.44) 0.04 0.193 0.12 (0.51) −0.01 0.823 −0.04 (0.51) <−0.01 0.943

Gender “open” −0.43 (0.23) −0.06 0.059 −0.26 (0.29) −0.04 0.367 −0.49 (0.26) −0.06 0.060 −0.64 (0.32) −0.09 0.047 −0.54 (0.35) −0.07 0.128

Age <−0.01 (<0.01) −0.03 0.363 <−0.01 (<0.01) −0.01 0.824 −0.01 (<0.01) −0.05 0.161 <−0.01 (<0.01) −0.04 0.340 −0.08 (0.08) −0.04 0.332

Moderate-to-vigorous physical 

activity (minutes/week)
<0.01 (<0.01) 0.06 0.163 <0.01 (<0.01) 0.05 0.244 <0.01 (<0.01) 0.05 0.227

Fruit and vegetables consumption 

(portions/day)
−0.03 (0.01) −0.09 0.019 −0.04 (0.01) −0.11 0.011 −0.04 (0.02) −0.11 0.014

Sleep (insomnia severity) 0.13 (0.04) 0.13 0.001 0.12 (0.04) 0.12 0.004 0.14 (0.05) 0.13 0.003

Sedentary behaviour (hours/day) −0.01 (0.01) −0.03 0.446 <−0.01 (0.01) −0.01 0.782 <−0.01 (0.01) <−0.01 0.910

Alcohol consumption (AUDIT-C 

score)
<−0.01 (0.05) <−0.01 0.954 −0.03 (0.06) −0.02 0.682 −0.01 (0.06) −0.01 0.854

Smoking (currently: no/yes) 0.16 (0.09) 0.07 0.065 0.19 (0.11) 0.08 0.079 0.16 (0.12) 0.06 0.166

Smoking marihuana (currently: no/yes) −0.18 (0.13) −0.05 0.147 −0.05 (0.15) −0.02 0.721 −0.03 (0.15) −0.01 0.837

Pharmacological neuroenhancement 

(past 12 months: no/yes)
0.27 (0.11) 0.09 0.019 0.09 (0.15) 0.03 0.553 0.09 (0.15) 0.03 0.566

Trait mindfulness <−0.01 (0.09) <−0.01 0.966

TM * Moderate-to-vigorous physical 

activity (minutes/week)
<0.01 (<0.01) 0.02 0.713

TM * Fruit and vegetables 

consumption (portions/day)
0.04 (0.03) 0.06 0.218

TM * Sleep (insomnia severity) 0.04 (0.10) 0.02 0.646

TM * Sedentary behaviour (hours/

day)
−0.03 (0.03) −0.04 0.332

TM * Alcohol Consumption −0.22 (0.13) −0.08 0.093

TM * Smoking −0.35 (0.92) −0.02 0.700

TM * Pharmacological 

neuroenhancement
0.18 (0.38) 0.02 0.643

TM * Smoking marihuana −0.22 (0.43) −0.02 0.612

*p < 0.05; **p < 0.01; ***p < 0.001. Model 1: Step 1: F(4, 1,042) = 2.960, p = 0.019; Step 2: F(7, 621) = 3.045, p = 0.004; Step 3: F(9, 898) = 2.592, p = 0.006; Step 4: F(12, 571) = 2.412, p = 0.005. Model 2: F(21, 540) = 1.721, p = 0.024. TM*, trait mindfulness 
interactions with independent variables.
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performance. There was no significant interaction effect between any 
health behaviour and trait mindfulness, and no significant association 
of any health behaviour or trait mindfulness with academic 
performance (see Table 3).

One noteworthy outcome emerged concerning the distinct linear 
regression models that incorporated individual health behaviours, 
trait mindfulness, and their corresponding interactions. Specifically, 
the model encompassing alcohol consumption exhibited statistical 
significance, standing out from the rest (F[3, 947] = 3.051, p = 0.028). 
The variance explained by this model was 0.6%. The interaction 
between alcohol consumption and trait mindfulness proved to be the 
only statistically significant predictor (β = −0.08, p = 0.018). However, 
it is noteworthy that the individual variables of alcohol consumption 
(β = 0.04, p = 0.185) and trait mindfulness (β = −0.06, p = 0.087) did 
significantly relate to academic performance on their own.

4 Discussion

The present study investigated the predictive impact of health 
behaviours on academic performance amongst university students, as 
well as the potential moderating role of trait mindfulness. The results 
indicate that when the most predominantly studied health behaviours 
are considered simultaneously, only sleep and fruit and vegetable 
consumption stand out as being associated with students’ academic 
performance. In addition, based on the present results, trait 
mindfulness does not appear to play a critical role in influencing the 
direction or strength of the association between health behaviours and 
academic performance.

Regarding the first research objective, the result that only sleep 
and fruit and vegetable consumption were significantly related to 
academic performance is surprising: one might have expected the big 
three health behaviours (sleep, fruit and vegetable consumption, and 
moderate-to-vigorous physical activity) to be  related to academic 
performance. Thus, it is noteworthy that only these two had any 
significant impact and that physical activity showed no correlation 
with academic performance. Furthermore, the variance explained by 
health behaviours in academic performance is notably lower than in 
other studies that examined only certain health behaviours 
concurrently. For instance, Kristjánsson et al. (37) explained 36% of 
the variance in academic performance by sedentary lifestyle, body 
mass index, and physical activity, while Busch et al. (38) explained 
27% of the variance in girls and 15% in boys by alcohol consumption, 
cannabis consumption, smoking, screen time, bullying/being bullied, 
healthy diet, and physical activity. However, it is essential to consider 
that the samples in those studies were composed of school-aged 
children and adolescents from Iceland (37) and the Netherlands (38), 
which differ significantly from our sample in age, life stage, and 
educational system. Furthermore, the present survey was conducted 
during the COVID-19 pandemic, a period marked by substantial 
disruptions in daily routines and lifestyles, leading to significant 
changes in various health behaviours (39–43). This context makes it 
challenging to distinguish between pandemic-induced behaviours and 
inherent student population behaviours. The unique pandemic 
circumstances could also have impacted the association between 
health behaviours and academic performance, which was measured 
as a snapshot during this period. It is important to mention that 
academic performance, assessed through GPA, may also reflect 

pre-pandemic performance, since the participants were advanced 
university students with grades earned before the pandemic. This 
factor could potentially complicate the observed associations in the 
present study and contribute to the lower explained variance in 
academic performance.

Interestingly, no significant association (not even a single 
association by ANOVA) between moderate-to-vigorous physical 
activity and academic performance was detected in this study, in 
contrast to previous studies that reported strong associations between 
these constructs (44). One possible explanation for this discrepancy 
may be that the sample studied appeared to be quite physically active, 
as indicated by the relatively large proportion (57%) that was classified 
as “highly physically active” according to WHO recommendations 
(33). This large proportion is particularly striking when compared 
with data on student samples from other studies conducted during the 
COVID-19 pandemic in 2021 (e.g., 10.5% in Italian students) (45) but 
it is roughly in line with figures from previous health surveys at the 
same university (60% highly physically active in 2019) (46).

A valuable ancillary finding was the significant association of 
pharmacological neuroenhancement with lower academic 
performance (in Step 3 of regression Model 1 and ANOVA results). 
This adds interesting evidence to the scientific discussion of whether 
pharmacological neuroenhancement is associated with better 
grades (47).

Regarding the second research aim, this study stands as the first 
to explore the potential interaction effect of health behaviours and 
trait mindfulness. However, only during additional analysis, where 
separate regression models were computed, focusing on individual 
health behaviours, trait mindfulness, and their interactions, did 
we observe a significant interaction between alcohol consumption and 
trait mindfulness, linked to academic performance. This interaction 
indicated that higher trait mindfulness was associated with better 
academic performance, particularly lowering the negative association 
of alcohol consumption with academic performance. Yet, it should 
be noted that the effects were relatively small; thus, the influence of 
trait mindfulness on the association between health behaviours and 
academic performance must be interpreted with caution. Additionally, 
it is crucial to highlight that we focused on trait mindfulness rather 
than mindfulness practice. Given the results of this cross-sectional 
analysis and considering existing systematic reviews and meta-
analyses showing separate associations between health behaviours, 
trait mindfulness or mindfulness practices, and academic performance 
(5, 29, 30), future research could explore potential mediating rather 
than moderating effects of trait mindfulness on health behaviours and 
their associations with academic performance in longitudinal 
study designs.

Regarding the study limitations, due to the cross-sectional design, 
it was not possible to investigate any causal relationships between the 
variables examined. Therefore, as mentioned above, longitudinal 
studies would be highly enriching. Furthermore, we did not directly 
inquire about the presence of learning disabilities amongst 
participants, a factor that could significantly influence the associations 
and interactions between academic performance, health behaviours, 
and trait mindfulness. Regarding diversity and the generalizability of 
our study results, the overrepresentation of female participants in our 
sample, compared to the university’s overall student body, may limit 
their applicability to other (student) populations. In addition, although 
the student participants came from different fields of study, the study 
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sample seemed relatively health-conscious. This was indicated, for 
example, by the relatively high proportion of highly physically active 
students. This potential source of bias in our analyses, in addition to 
the previously mentioned bias due to the impact of the COVID-19 
pandemic on health behaviours, may have also reduced the variability 
in the expression of health behaviours and thus the likelihood of 
detecting an association with academic performance. Furthermore, an 
appropriately larger sample size may have yielded more robust results 
– particularly for linear regression Model 2 (including covariates, 
health behaviours, trait mindfulness, and the interaction effects of 
health behaviours and trait mindfulness).

5 Conclusion

Our results provide novel and valuable insights into the trend that 
strategies focusing on sleep and fruit and vegetable consumption may 
be the most promising to address students’ academic performance. In 
this context, we  emphasize that particularly from a public health 
perspective, academic performance can be seen as a means to a higher 
end: improving health and well-being and contributing to a healthier 
lifestyle. Therefore, academic performance could be a motivational 
goal expectation for health behaviour change for use in health 
communication strategies to reach those groups (not only students but 
also decision-makers and stakeholders in higher education) who may 
not typically feel inspired by health improvement goals or reducing 
the risk of disease but perhaps more by career- and performance-
related improvements.
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Background: The rise in e-cigarette use among youth is a significant global public 
health issue. It is important to identify those at increased risk and implement 
effective strategies to reduce e-cigarette popularity among the youth.

Objective: This study aims to identify predictors of e-cigarette uptake in youths 
with no prior tobacco use, considering individual, familial and the broader 
societal environmental factors.

Methods: For this investigation, a group of 2,487 tobacco-free youths was selected 
from 15 high schools in Shenzhen, China. Susceptibility to e-cigarettes was 
determined by assessing the possibility of future use and the openness to trying 
e-cigarettes if presented by friends. Both chi-square tests and logistic regression 
were applied to identify factors linked to susceptibility to e-cigarette use.

Results: Among the respondents, 5.5% (n  =  136) were found to be susceptible 
to e-cigarette use. The analysis revealed factors tied to this risk: perceptions of 
e-cigarettes, the impact of vaping peers, paternal parenting styles, the extent 
of social support, exposure to messages both for and against e-cigarettes 
use, and secondhand smoke (SHS) exposure. Youths who downplayed the 
addictive nature of e-cigarettes (aOR  =  2.01; 95% CI: 1.14–3.55; p  =  0.016), those 
with friends who engaged in vaping (aOR  =  3.43–7.64; 95%CI: 2.36–20.42; 
p  <  0.001), those experiencing over-protective or rejective maternal parenting 
(aOR  =  1.68–3.01; 95%CI: 1.11–5.77; p  =  0.001–0.014) or rejective paternal 
parenting (aOR  =  3.63; 95%CI: 1.99–6.59; p  <  0.001), those aware of e-cigarette 
advertisements (aOR  =  1.82; 95%CI: 1.28–2.60; p  =  0.001), and those exposed 
to SHS at home (aOR  =  1.68; 95%CI: 1.17–2.41; p  =  0.005) or at public places 
(aOR  =  1.72–1.79; 95%CI: 1.21–2.57; p  =  0.002–0.003) were more prone to 
e-cigarettes. In contrast, youths who believed using e-cigarettes reduces 
one’s attractiveness (aOR  =  0.34; 95%CI: 0.16–0.72; p  =  0.005) or perceived 
that vaping made social interactions less enjoyable (aOR  =  0.26; 95%CI: 0.12–
0.58; p  =  0.001), those who benefited from high social support (aOR  =  0.30–
0.60; 95%CI: 0.17–0.97; p  <  0.001), and those who noticed message about 
e-cigarettes’ adverse consequence (aOR  =  0.54; 95%CI: 0.38–0.77; p  =  0.001) 
were less likely to be inclined toward e-cigarette use.

Conclusion: The propensity of the youth to e-cigarette usage is shaped by a 
multiple element. An all-encompassing strategy that addresses the individual, 
familial, and the broader societal aspects is imperative for the effective 
prevention of e-cigarette initiation among youth.
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1 Introduction

The use of e-cigarettes has become an issue of global health 
concern, with its appeal spreading rapidly, especially among the 
younger demographic. In the United States, from 2011 to 2020, there 
was a substantial climb in e-cigarette usage among high schoolers 
within the past month, jumping from 1.5 to 19.6%. This represented 
around 3.02 million high school and 550,000 middle school students 
actively using e-cigarettes (1, 2). Due to this surge, the U.S. Food and 
Drug Administration labeled the situation as an “epidemic” among the 
youth (3). Canada and various European nations have also reported 
similar surges in youth e-cigarette use (4, 5). In China, the birthplace 
and main manufacturer of e-cigarettes, there has been a noticeable 
drop in traditional cigarette smoking among young people from 2014 
to 2021, while e-cigarette usage has seen a threefold increase (6). 
Internationally, e-cigarettes have overtaken conventional cigarettes as 
the foremost tobacco product among the youth (1–7).

The negative health impacts of e-cigarette use have been well-
established in the existing literature. E-cigarettes carry numerous toxic 
chemicals also present in traditional cigarettes, potentially leading to 
heart and lung diseases (8, 9). The flavoring chemicals in e-cigarettes 
can turn into carcinogens when heated (10). Moreover, e-cigarettes 
generally contain nicotine, which is highly addictive and can negatively 
impact brain development over the long term (11, 12), possibly leading 
to addictions to tobacco and other substances (13–15). With 
traditional cigarette smoking rates in decline in the youth, the rise of 
e-cigarette consumption threatens to halt or reverse this trend. The 
public health sector is particularly worried about young individuals 
who have not previously smoked, prompting a call for immediate 
measures to safeguard them from the dangers of e-cigarettes.

Recognizing and preventing at-risk youths from starting to use 
e-cigarettes is of great importance due to their prevalent use and health 
risks. Susceptibility to e-cigarette is understood as the absence of a firm 
decision not to use them (16). Studies have indicated that susceptibility 
is a key indicator of future e-cigarette use (17–19). For example, 
research by Bold et al. revealed that susceptible youths were over five 
times more likely to become regular e-cigarette users within 6 months 
than those who were not susceptible (15). Identifying these vulnerable 
young people is crucial for crafting successful preventative strategies.

There are numerous surveys on the current situation of adolescent 
vaping of e-cigarettes and related risk factors. However, there is less 
attention on the susceptibility to e-cigarette use among youths who had 
no prior experience with smoking traditional or electronic cigarettes, 
except for some studies conducted in North America, Latin America, 
Australia, and Spain (20–26). The ecological model of health behavior 

suggests that the occurrence and development of health behaviors, as 
tobacco and alcohol abuse, are influenced by multiple factors at 
individual, familial, and the broader societal level (27). Yet, 
comprehensive and in-depth investigations into these influences to 
e-cigarette use susceptibility among tobacco-naïve youths are 
uncommon. For instance, Tackett (21), Copp (22), and Williams (24) 
examined the susceptibility of American and Canadian adolescents to 
using e-cigarettes, mainly analyzing the influence from individual 
factors such as demographic information as well as perceptions of 
tobacco use and substance use. Gottschlich (23) conducted a study on 
the susceptibility of youth to e-cigarettes in Guatemala, focusing mainly 
on demographic factors, personal substance abuse, and the influence of 
parental and peer tobacco use behaviors. Carey (25) and Kwon (26) 
examined factors from individual, family, and societal environment as 
predictors of youth e-cigarette use susceptibility, but did not include 
social support and parenting style, despite their proven connection to 
traditional tobacco usage (28–31). To fill in the research gap, we conduct 
the present study and seek to explore factors associated with e-cigarette 
use susceptibility among tobacco-naïve youths, including demographic 
characteristics, perceptions of e-cigarettes, parents and peers’ behavior, 
pro-and anti-e-cigarettes messaging exposure, and secondhand smoke 
(SHS) exposure from individual, familial, and the broader societal level.

2 Materials and methods

2.1 Participants and procedure

In collaboration with the Bao’an District Education Office, our 
team executed a sectional study within schools, targeting 12 to 
17-year-old middle and high school students in Shenzhen’s Bao’an 
District, over the period from October to December 2021. To select a 
representative group of students, a multi-stage stratified cluster 
random sampling method was employed. Initially, a random draw was 
performed to pick eight middle schools, five general high schools, and 
two vocational high schools, based on school category. All 15 schools 
selected agreed to participate. Subsequently, using a random selection 
process, we chose one or two classrooms from each grade within these 
schools, and all students from these classrooms were asked to join 
the study.

The initial sample size was determined by anticipating a 7.0% 
susceptibility to e-cigarette use among tobacco-naïve youths (20), with 
a 0.05 alpha level and a 17% margin of error, which suggested the need 
for 1766 participants. To account for the possibility of non-response 
and incomplete data typically associated with cluster sampling, the 
sample size was augmented by 30%, bringing the total to 2,296 
participants. Considering an estimated 20% prevalence of tobacco use 
history among the student population (6), it was decided to survey 
2,870 students, rounding up to 2,900 participants for the final sample.

The study’s approach received approval from the Ethics Review 
Committee at the Shenzhen Bao’an Center for Chronic Disease 
Control. Both students and their guardians were fully informed of the 

Abbreviations: E-cigarette, Electronic cigarette; SHS, Secondhand smoke; GYTS, 

the Global Youth Tobacco Survey; CSPSS, the Chinese form of the Simplified 

Parenting Style Scale; MSPSS, the Multidimensional Scale of Perceived Social 

Support; SD, Standard deviations; AOR, Adjusted Odds Ratio; CI, Confidence 

Interval.
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study’s purpose and details and were offered the option to participate 
on a voluntary basis. The students were asked to fill out structured 
questionnaires in their classrooms, in the absence of their teachers but 
under the supervision of a trained researcher, to maintain the study’s 
integrity. Ensuring privacy, students provided their responses 
anonymously, the questionnaires were collected immediately, and the 
data was kept confidential, being used solely for the study. It was made 
clear to the participants that they had the liberty to skip any question 
that made them feel uneasy.

2.2 Instrument

The investigation employed the Chinese Youth Tobacco Survey 
questionnaire, which was designed by the Chinese Center for Disease 
Control and Prevention. This tool is grounded in the foundational 
questionnaire of the Global Youth Tobacco Survey, a widely 
acknowledged benchmark for the consistent tracking of tobacco 
consumption among youths on a global scale. It incorporates 
additional queries that cater to the unique context of China. Moreover, 
the Simplified Parenting Style Scale (CSPSS) and the Multidimensional 
Scale of Perceived Social Support (MSPSS) measuring parenting style 
and social support were applied. Data were gathered concerning the 
primary outcome of susceptibility to e-cigarette, alongside exposure 
factors spanning demographic characteristics, perceptions of 
e-cigarettes, parents and peers’ behavior, and the broader societal 
environmental influence. An elaboration of these factors is provided.

2.2.1 Susceptibility to e-cigarette use
Drawing from the framework of the Global Youth Tobacco Survey 

and prior studies (17, 19, 32), the likelihood of engaging in e-cigarette 
use was evaluated with two questions: “Do you think that you will use 
an e-cigarette in the next 12 months?” and “If one of your close friends 
offered you an e-cigarette, would you use it?” The options for responses 
included “definitely not,” “probably not,” “probably yes,” or “definitely 
yes.” Respondents selected the choice most representative of their 
stance. Those who responded “definitely not” to both questions were 
categorized as non-susceptible, while any other combination of 
answers indicated susceptibility.

2.2.2 Demographic characteristics
Attributes such as age, sex, grade, type of school, amount of 

pocket money, family structure, and father’s and mother’s education 
level were factored in.

2.2.3 Perceptions of e-cigarette
Youth perceptions of e-cigarettes were gaged through three 

specific questions--"Do you  think it is easy to be  addicted once 
someone starts vaping?” “Do you think vaping makes people seem 
more attractive?” and “Do you think vaping helps people feel more 
comfortable in social gatherings?”

2.2.4 Parents and peers’ behavior
Parents smoking, friends vaping, parenting style, and social 

support from family, friends, and significant others were factored in.
Parenting styles were evaluated using the Chinese form of the 

Simplified Parenting Style Scale (CSPSS) (33), which consists of 21 
questions and measures the perceived parenting styles by the youth, 
covering three aspects: emotional support, punitive behavior, and 

excessive protectiveness. Survey items were scored on a 4-point scale 
from 1 (“never”) to 4 (“always”), with participants being assigned to 
the parenting style they rated most highly. The scale demonstrated 
strong reliability, with a Cronbach’s alpha of 0.88.

Social support was evaluated using the Multidimensional Scale of 
Perceived Social Support (MSPSS) by Zimet and colleagues, which 
consists of 12 items and evaluates support from family, friends, and 
significant others. Responses were on a scale from 1 to 7, with total 
scores ranging from 12 to 84. The MSPSS exhibited strong reliability, 
with a Cronbach’s alpha of 0.96.

2.2.5 The broader societal environmental 
influence

The study also looked at the broader societal environmental 
influences, including pro-and anti-e-cigarette messaging exposure, 
and SHS exposure. Pro-and anti-e-cigarette messaging exposure was 
measured with two questions: “Have you  ever noticed e-cigarette 
advertising in the past 30 days?” and “Have you ever noticed message 
about the negative effects of e-cigarette use in the past 30 days?” SHS 
exposure at home, at indoor and outdoor public places, and in public 
transportation during the past 7 days was measured.

2.3 Statistical analysis

The analysis was conducted using the SPSS Statistics software, 
version 22.0. Categorical variables were summarized using frequencies 
and percentages, while continuous variables were presented as means 
with standard deviations. Chi-square tests of independence were 
performed to detect disparities in susceptibility among different groups 
of youths. Bivariate logistic regression and multivariable logistic 
regression was employed to calculate unadjusted odds ratio (OR) and 
adjusted odd ratios (aOR) and their 95% confidence intervals (CI) for 
the factor under consideration. Exposure factors spanning perceptions 
of e-cigarettes, parents and peers’ behavior, and the broader societal 
environmental influence were separately brought into the bivariate 
logistic regression and multivariable logistic regression, regardless of 
their statistical significance in the chi-square tests. In the multivariable 
logistic regression, demographic factors that were statistically 
significantly associated with susceptibility in the chi-square tests were 
adjusted for as covariates. A trend analysis was incorporated within the 
chi-square tests and the regression model to evaluate whether a 
relationship trend exists between factors like age, the amount of pocket 
money, and social support scores, and the propensity for using 
e-cigarettes. Linear trends were examined by using age as a continuous 
variable (since the participants’ ages were primarily concentrated in the 
narrow range of 12 to 17 years old, no categorization by age was 
conducted), as well as using the median values of the amount of pocket 
money quartiles and social support score quartiles as continuous 
variables in the logistic regression. The threshold for statistical 
significance was established at p < 0.05 for all two-tailed tests.

3 Results

3.1 Sample characteristics

In total, we approached 2,929 students from 15 schools to partake 
in our research, from which 2,915 (99.5%) successfully filled out the 
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surveys. A subset of 2,487 individuals (85.3%) indicated they had no 
prior experience with smoking traditional or electronic cigarettes, and 
their data was subsequently used in our definitive evaluation. The 
average age of participants was 14.3 years (SD: 1.7, Rang: 12–17). Data 
inclusive of demographic characteristics, perceptions of e-cigarettes, 
parents and peers’ behavior, and the broader societal environmental 
factors, are detailed in Table 1.

3.2 Characteristics of youth susceptible to 
e-cigarette use

Among the 2,487 students, 136 individuals (5.5%) were identified 
as being susceptible to trying e-cigarettes. As depicted in Table 2, there 
were notable differences in a multitude of factors between youths 
susceptible to e-cigarette use and their non-susceptible counterparts, 
especially in perceptions of e-cigarettes, influence of peers who vape, 
parenting styles, levels of social support, pro-and anti-e-cigarette 
information exposure, and SHS exposure.

3.3 Factors associated with susceptibility to 
e-cigarette use

Table 3 presents the outcomes of logistic regression analysis, which 
identified a range of factors significantly associated with an increased 
risk of susceptibility to e-cigarette usage. These factors include 
perceptions of e-cigarettes, the impact of friends who vape, parenting 
styles, levels of social support, SHS exposure, and pro-and anti-e-
cigarette information exposure. Youths who perceived e-cigarettes to 
be less addictive (aOR = 2.01; 95% CI: 1.14–3.55; p = 0.016), those with 
friends who engaged in vaping (aOR = 3.43–7.64; 95%CI: 2.36–20.42; 
p < 0.001), those subject to an over-protective or rejective parenting 
approach from their mothers (aOR = 1.68–3.01; 95%CI: 1.11–5.77; 
p = 0.001–0.014) or a rejective parenting approach from their fathers 
(aOR = 3.63; 95%CI: 1.99–6.59; p < 0.001), those aware of e-cigarette 
advertisements (aOR = 1.82; 95%CI: 1.28–2.60; p = 0.001), and those 
exposed to SHS at home (aOR = 1.68; 95%CI: 1.17–2.41; p = 0.005) or 
at public places (aOR = 1.72–1.79; 95%CI: 1.21–2.57; p = 0.002–0.003) 
were all more prone to considering e-cigarette use. In contrast, youths 
who believed using e-cigarettes reduces one’s attractiveness 
(aOR = 0.34; 95%CI: 0.16–0.72; p = 0.005) or believed that vaping made 
social interactions less enjoyable (aOR = 0.26; 95%CI: 0.12–0.58; 
p = 0.001), those who benefited from high social support (aOR = 0.30–
0.60; 95%CI: 0.17–0.97; p < 0.001), and those who noticed message 
about e-cigarettes’ adverse consequence (aOR = 0.54; 95%CI: 0.38–
0.77; p = 0.001) were less likely to be inclined toward e-cigarette use.

4 Discussion

4.1 Main findings

This research serves as one of the preliminary explorations into 
the detailed analysis of various elements that contribute to the 
susceptibility of youths without prior tobacco exposure to the 
enticement of e-cigarette use. Our results show that 5.5% of these 

youths in Shenzhen are susceptible to e-cigarette use, a statistic that 
is comparable to the 7.67% observed in Shanghai (20) and 
considerably less than the 24.2% reported in the United States (25). 
Additionally, our research identifies a range of factors at individual, 
familial, and broader societal levels that affect this willingness to 
engage in e-cigarette usage, which we  will detail further in 
our discussion.

4.2 Perception of e-cigarette

The study reveals that youth impressions of e-cigarette usage 
significantly shape their openness to trying them, corroborating 
previous research (34, 35). Youths who are under the impression that 
e-cigarette addiction is not a likely outcome are over twice as prone to 
consider using e-cigarettes compared to those who acknowledge the 
ease of addiction. On the flip side, the belief that e-cigarette usage 
detracts from social enjoyment and one’s appeal can diminish the 
likelihood of susceptibility by 60%. It is vital for the prevention of 
e-cigarette initiation among tobacco-naïve youths and for encouraging 
tobacco users to quit that they possess accurate information regarding 
the addictive and detrimental nature of e-cigarettes (34, 35). Our 
results underscore the importance of incorporating educational efforts 
about the dangers of e-cigarettes and fostering correct perceptions 
among youths into prevention and control policies.

4.3 Parents and peers’ behavior

For the initial time, our study investigated the link between 
parenting styles and the predisposition of youths to e-cigarette use, 
revealing that those who had parents with an over-protective or 
rejective parenting style are more inclined to be open to e-cigarettes 
than those who had parents with an emotional warmth parenting 
style. This aligns with earlier research highlighting a similar 
connection between parenting styles and youth smoking (27). 
Drawn from the stress-coping framework, parenting marked by 
emotional warmth is shown to bolster young people’s resistance to 
stress and reduce their turn toward e-cigarettes (36). The emotional 
support from parents can provide a sense of security and a safeguard 
against the negative impacts of life’s stressors on youth e-cigarette 
use. Conversely, overprotectiveness by parents may be perceived by 
adolescents as a form of external intrusion, and a high level of 
rejection could become a source of negative stimuli. Both factors 
could trigger adverse emotions and elevate the susceptibility of 
youths to e-cigarette use. Moreover, youths often view their parents 
as role models, and the absence of parental warmth can lead to poor 
peer relationships and a higher risk of e-cigarette allure. Our 
findings emphasize the critical role of parents in adopting a 
supportive parenting approach to aid youths in avoiding 
e-cigarette use.

It was observed that a strong perception of social support inversely 
affects the likelihood of adolescents’ susceptibility to e-cigarettes, a 
finding that echoes research on traditional cigarette consumption 
(37–39). Steptoe’s research on the interplay between stress perception, 
social support, and health behaviors revealed a noticeable uptick in 
traditional cigarette smoking during stressful times, particularly 
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TABLE 1 Characteristics of tobacco-naïve youths (N  =  2,487).

Variable n Weighted (%)

Demographic characteristics

Sex Male 1,393 56.0

Female 1,094 44.0

Age (years) 12 389 15.6

13 605 24.3

14 501 20.1

15 367 14.8

16 301 12.1

17 324 13.0

Type of school Middle school 1,630 65.5

General high school 583 23.4

Vocational high school 274 11.0

Amount of pocket money (CNY/week)a Quartile 1 877 35.6

Quartile 2 397 16.1

Quartile 3 728 29.5

Quartile 4 464 18.8

Family structure Complete family 2,221 89.3

Incomplete family 266 10.7

Education level of the mother Junior school or below 821 33.0

High school 683 27.5

College or above 720 29.0

Unknown 263 10.6

Education level of the father Junior school or below 698 28.1

High school 705 28.3

College or above 834 33.5

Unknown 250 10.1

Perceptions of e-cigarettes

Do you think it is easy to become addicted once someone starts vaping? Maybe easy 2080 83.6

Maybe not easy 150 6.0

Unknown 257 10.3

Do you think vaping makes people appear more attractive? More attractive 86 3.5

Less attractive 1818 73.1

No difference 583 23.4

Do you think vaping helps people feel more comfortable in social gatherings? More comfortable 55 2.2

More uncomfortable 2,223 89.4

No difference 209 8.4

Parents and peers’ behavior

Parents smoking Both being nonsmoker 1,408 56.6

Father or mother being a smoker 1,079 43.4

Friends vaping No one 1809 72.7

Someone 652 26.2

Most/All 26 1.0

Parenting style of the mother Emotional warmth 1917 77.5

Over-protecting 453 18.3

Rejecting 105 4.2

(Continued)
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among students with insufficient social support (37). Similar patterns 
have been noted among commercial truck drivers (38) and adolescents 
(39), with those experiencing lower levels of social support showing a 
higher propensity to smoke. Managing stress, anxiety, boredom, or 
loneliness is one of important motivators for tobacco use among the 
youth. The buffering role of social support against the influence of 
adverse emotions on hazardous behaviors like e-cigarette use is well-
documented (40). These insights are pivotal for guiding future 
prevention initiatives aimed at bolstering social support for youths, 
enabling them to confront life’s challenges in a positive manner and 
steer clear of e-cigarettes.

The study also confirms that having friends who use 
e-cigarettes raises the probability of a young person being open to 
trying them, due to perceived social acceptability and accessibility 
via their social circle, which aligns with existing research (41, 42). 
This suggests the importance of peer education in aiding current 
users to quit and bolstering non-users’ resilience against 
peer influence.

4.4 Broader societal environmental 
influence

The likelihood of youths taking up the use of e-cigarettes is heavily 
influenced by their exposure to messages that endorse e-cigarettes. 
Media exposure plays a significant role in fueling youth interest in 
e-cigarettes by glamorizing e-cigarettes, minimizing the risks of 
addiction and harm, and fostering positive beliefs and expectations 

(43, 44). Consequently, it is of utmost importance to intensify the 
regulatory scrutiny on the marketing practices of e-cigarettes, 
particularly those that appeal to the younger population. Steps to 
achieve this could include prohibiting advertisements that make 
misleading or vague health claims and mandating that e-cigarette 
packaging prominently displays health warnings. Research indicates 
that a 10% price increase of e-cigarettes results in an 8.2% decline in 
their sales, pointing to the effectiveness of strategies like taxation and 
price control as tools to curb e-cigarette use among young people (45).

Consistent with prior investigations (20, 26, 46–48), research 
corroborates that SHS exposure is associated with an elevated 
likelihood of youth experimenting with e-cigarettes. This exposure 
could act as a gateway from not smoking to smoking, possibly due to 
repeated exposure to nicotine fostering tolerance and subsequent 
changes in behavior related to nicotine addiction (49). Human 
development theories further illustrate the significant role other social 
members play in shaping youth behavior, as they often emulate the 
smoking behavior observed. Our study emphasizes the importance of 
maintaining smoke-free environments to deter young people from 
starting to use e-cigarettes. In 2014, the “Shenzhen Special Economic 
Zone Smoking Control Ordinance” was enacted, prohibiting smoking 
and vaping in public areas. Despite this, our research indicates that in 
the home environment, approximately 30% of adolescents are affected 
by secondhand smoke, while in public spaces this figure exceeds 40%, 
a proportion significantly higher than the 15.5% reported in the 
United States (50). This situation clearly reveals the widespread and 
profound impact of secondhand smoke on young people, highlighting 
the urgency of strengthening tobacco control measures and enforcing 

TABLE 1 (Continued)

Variable n Weighted (%)

Parenting style of the father Emotional warmth 1894 76.6

Over-protective 466 18.9

Rejective 111 4.5

Social support scorea Quartile 1 645 26.1

Quartile 2 632 25.5

Quartile 3 603 24.4

Quartile 4 596 24.1

The broader societal environmental factors

Have you noticed any e-cigarette advertising in the past 30 days? No 1,686 67.8

Yes 801 32.2

Have you noticed any message about the negative effects of vaping in the past 30 days? No 1,144 46.0

Yes 1,343 54.0

Exposed to SHS at home in the past 7 days Yes 724 29.1

No 1763 70.9

Exposed to SHS at indoor public places in the past 7 days No 1,144 46.0

Yes 1,087 43.7

Exposed to SHS at outdoor public places in the past 7 days No 1,209 48.6

Yes 1,278 51.4

Exposed to SHS in public transportation in the past 7 days No 1,209 48.6

Yes 1,316 52.9

SHS, secondhand smoke. aGrouping by Quartiles.
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TABLE 2 Susceptibility to e-cigarette use by characteristics (n =  2,487).

Variable Susceptible to e-cigarette use p

No n(%) Yes n(%)

Demographic characteristics

Sex Male 1,310 (94.0) 83 (6.0)
0.225

Female 1,041 (95.2) 53 (4.8)

Age (years) 12 373 (95.9) 16 (4.1)

0.002*

13 578 (95.5) 27 (4.5)

14 479 (95.6) 22 (4.4)

15 344 (93.7) 23 (6.3)

16 281 (93.4) 20 (6.6)

17 296 (91.4) 28 (8.6)

Type of school Middle school 1,554 (95.3) 76 (4.7)

0.009General high school 548 (94.0) 35 (6.0)

Vocational high school 249 (90.9) 25 (9.1)

Amount of pocket money (CNY/week)a Quartile 1 836 (95.3) 41 (4.7)

0.044*
Quartile 2 376 (94.7) 21 (5.3)

Quartile 3 690 (94.8) 38 (5.2)

Quartile 4 428 (92.2) 36 (7.8)

Family structure Complete family 2,103 (94.7) 118 (5.3)
0.324

Incomplete family 248 (93.2) 18 (6.8)

Education level of the mother Junior school or below 774 (94.3) 47 (5.7)

0.412
High school 642 (94.0) 41 (6.0)

College or above 689 (95.7) 31 (4.3)

Unknown 246 (93.5) 17 (6.5)

Education level of the father Junior school or below 651 (93.3) 47 (6.7)

0.094
High school 669 (94.9) 36 (5.1)

College or above 799 (95.8) 35 (4.2)

Unknown 232 (92.8) 18 (7.2)

Perceptions of e-cigarettes

Do you think it is easy to become addicted once someone starts 

vaping?

Maybe easy 1968 (94.6) 112 (5.4)

0.005Maybe not easy 134 (89.3) 16 (10.7)

Unknown 249 (96.9) 8 (3.1)

Do you think vaping makes people appear more attractive? More attractive 77 (89.5) 9 (10.5)

<0.001Less attractive 1743 (95.9) 75 (4.1)

No difference 531 (91.1) 52 (8.9)

Do you think vaping helps people feel more comfortable in social 

gatherings?

More comfortable 47 (85.5) 8 (14.5)

<0.001Less comfortable 2,118 (95.3) 105 (4.7)

No difference 186 (89.0) 23 (11.0)

Parents and peers’ behavior

Parents smoking Both being nonsmoker 1,342 (95.3) 66 (4.7)

0.050Father or mother being a 

smoker
1,009 (93.5) 70 (6.5)

Friends vaping No one 1750 (96.7) 59 (3.3)

<0.001Someone 581 (89.1) 71 (10.9)

Most/All 20 (76.9) 6 (23.1)

(Continued)
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relevant regulations, with the aim of creating a smoke-free 
living environment.

4.5 Limitation

This research has its constraints, notably a participant pool drawn 
solely from the urban area of Shenzhen, which may not reflect the situation 
in other areas or nations. It is therefore suggested that subsequent studies 
incorporate a broader demographic. The study’s cross-sectional nature 
also means it cannot establish cause and effect in the relationship between 
susceptibility and the identified elements. To gain a deeper understanding 
of these determinants, future studies should be longitudinal. Moreover, 
while numerous factors were taken into account, it is possible that certain 
variables or confounding factors were missed. Future investigations should 
endeavor to include these overlooked aspects.

5 Conclusion

Our research has identified a range of elements at individual, 
familial, and the broad societal level that contribute to the likelihood 

of tobacco-naïve youths starting to use e-cigarettes. The evidence 
we  have gathered indicates that a comprehensive strategy that 
encompasses the individual, family unit, broader community, and 
regulatory policies is essential to deter the commencement of 
e-cigarette usage among the youth.

Data availability statement

The raw data supporting the conclusions of this 
article will be  made available by the authors, without undue  
reservation.

Ethics statement
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Committee of Shenzhen Bao’an Center for Chronic Disease Control. 
The studies were conducted in accordance with the local legislation 
and institutional requirements. Written informed consent for 
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guardians/next of kin.

TABLE 2 (Continued)

Variable Susceptible to e-cigarette use p

No n(%) Yes n(%)

Parenting style of the mother Emotional warmth 1829 (95.4) 88 (4.6)

0.001Over-protective 418 (92.3) 35 (7.7)

Rejective 93 (88.6) 12 (11.4)

Parenting style of the father Emotional warmth 1807 (95.4) 87 (4.6)

<0.001Over-protective 434 (93.1) 32 (6.9)

Rejective 96 (86.5) 15 (13.5)

Social support scorea Quartile 1 594 (92.1) 51 (7.9)

<0.001*
Quartile 2 590 (93.4) 42 (6.6)

Quartile 3 575 (95.4) 28 (4.6)

Quartile 4 582 (97.7) 14 (2.3)

The broader societal environmental factors

Have you noticed any e-cigarette advertising in the past 30 days? No 1,613 (95.7) 73 (4.3)
<0.001

Yes 738 (92.1) 63 (7.9)

Have you noticed any message about the negative effects of vaping 

in the past 30 days?

No 1,062 (92.8) 82 (7.2)
0.001

Yes 1,289 (96.0) 54 (4.0)

Exposed to SHS at home in the past 7 days. No 1,681 (95.3) 82 (4.7)
0.005

Yes 670 (92.5) 54 (7.5)

Exposed to SHS at indoor public places in the past 7 days No 1,314 (95.8) 59 (4.2)
0.002

Yes 1,010 (92.9) 77 (7.1)

Exposed to SHS at outdoor public places in the past 7 days No 1,160 (95.9) 49 (4.1)
0.003

Yes 1,191 (93.2) 87 (6.8)

Exposed to SHS in public transportation in the past 7 days No 1,109 (94.7) 62 (5.3)
0.719

Yes 1,242 (94.4) 74 (5.6)

SHS, secondhand smoke.
aGrouping by Quartiles.
*p for trend.
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TABLE 3 Factors associated with susceptibility to e-cigarette use: bivariate and multivariable logistic regression analyses (n  =  2,487).

Variable Univariate analysis multivariable analysis

OR(95%CI) p aOR(95%CI)a p

Perceptions of e-cigarettes

Do you think it is easy to become 

addicted once someone starts vaping?

Maybe easy Reference Reference

Maybe not easy 2.10 (1.21–3.65) 0.009 2.01 (1.14–3.55) 0.016

Unknown 0.57 (0.27–1.17) 0.124 0.54 (0.26–1.13) 0.103

Do you think vaping makes people 

appear more attractive?

More attractive Reference Reference

Less attractive 0.37 (0.18–0.76) 0.007 0.34 (0.16–0.72) 0.005

No difference 0.84 (0.40–1.77) 0.642 0.74 (0.35–1.59) 0.440

Do you think vaping helps people feel 

more comfortable in social gatherings?

More comfortable Reference Reference

Less comfortable 0.29 (0.13–0.63) 0.002 0.26 (0.12–0.58) 0.001

No difference 0.73 (0.31–1.73) 0.469 0.59 (0.24–1.42) 0.236

Parents and peers’ behavior

Parents smoking Both being nonsmoker Reference Reference

Father or mother being a 

smoker
1.65 (1.16–2.36) 0.006 1.34 (0.94–1.91) 0.102

Friends vaping No one Reference Reference

Someone 3.63 (2.53–5.18) <0.001 3.43 (2.36–4.98) <0.001

Most/All 8.90 (3.45–22.97) <0.001 7.64 (2.86–20.42) <0.001

Parenting style of the mother Emotional warmth Reference Reference

Over-protective 1.74 (1.16–2.61) 0.007 1.68 (1.11–2.53) 0.014

Rejective 2.68 (1.42–5.08) 0.002 3.01 (1.57–5.77) 0.001

Parenting style of the father Emotional warmth Reference Reference

Over-protective 1.53 (1.01–2.33) 0.046 1.48 (0.97–2.26) 0.073

Rejective 3.25 (1.81–5.83) <0.001 3.63 (1.99–6.59) <0.001

Social support score Quartile 1 Reference

<0.001*

Reference

Quartile 2 0.83 (0.54–1.27) 0.86 (0.56–1.32)

<0.001*Quartile 3 0.57 (0.35–0.91) 0.60 (0.37–0.97)

Quartile 4 0.28 (0.15–0.51) 0.30 (0.17–0.56)

The broader societal environmental factors

Have you noticed any e-cigarette 

advertising in the past 30 days?

No Reference Reference

Yes 1.89 (1.33–2.67) <0.001 1.82 (1.28–2.60) 0.001

Have you noticed any message about the 

negative effects of vaping in the past 

30 days?

No Reference Reference

Yes 0.54 (0.38–0.77) 0.001 0.54 (0.38–0.77) 0.001

Exposed to SHS at home in the past 

7 days.

No Reference Reference

Yes 1.65 (1.16–2.36) 0.006 1.68 (1.17–2.41) 0.005

Exposed to SHS at indoor public places 

in the past 7 days

No Reference Reference

Yes 1.73 (1.22–2.46) 0.002 1.72 (1.21–2.44) 0.003

Exposed to SHS at outdoor public places 

in the past 7 days

No Reference Reference

Yes 1.73 (1.21–2.48) 0.003 1.79 (1.24–2.57) 0.002

Exposed to SHS in public transportation 

in the past 7 days

No Reference Reference

Yes 1.07 (0.75–1.51) 0.719 1.01 (0.71–1.45) 0.948

SHS, secondhand smoke; OR, odds ratio; aOR, adjusted odds ratio.
aAdjusted for demographic characteristics including age (by using age as a continuous variable), type of school, amount of pocket money (by using medians of quartiles as a continuous 
variable).
*p for trend. Linear trend was examined by using medians of social support score quartiles as a continuous variable.
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Backgrounds: In the petrochemical industry, employees are exposed to various 
health hazards, which pose serious challenges to their health and hinder the 
sustainable development of the petrochemical industry. Investing in health has 
proved a potential strategy to enhance general health. However, global health 
investment is notably insufficient, mainly due to the public’s limited intention 
to invest in their health. While past research has identified various determinants 
of health investment intentions, the relationship between health literacy and 
health investment intention remains somewhat controversial and needs more 
empirical validation.

Objectives: This study aims to assess the level of health literacy and health 
investment intention among employees in one of China’s largest petrochemical 
companies and to explore the effect of health literacy on health investment 
intention.

Methods: A cross-sectional study was conducted in a petrochemical company. 
The valid sample size for this study was 39,911 respondents. Data were collected 
using a designed questionnaire, including socio-demographic information, 
questions about health investment intention, and the “2020 National Health 
Literacy Monitoring Questionnaire.” Several statistical analysis methods were 
employed, including descriptive analysis, Chi-square test, logistic regression, 
and multiple linear regression.

Results: The study disclosed an average health literacy score of 56.11 (SD  =  10.34) 
among employees, with 52.1% surpassing the qualification threshold. The 
“Chronic Disease” dimension exhibited the lowest qualification rate at 33.0%. 
Furthermore, 71.5% of the employees expressed an intention to invest in health, 
yet a significant portion (34.5%) opted for the minimal investment choice, less 
than 2,000 RMB. Logistic regression analysis indicated a positive correlation 
between health literacy and health investment intention (OR  =  1.474; p  <  0.001). 
This association’s robustness was further indicated by multiple linear regression 
analyses (β  =  0.086, p<0.001).

Conclusion: The employees’ health literacy significantly exceeds the national 
average for Chinese citizens, yet the qualified rate in the “Chronic Disease” 
dimension remains notably low. A majority of employees have the intention 
to invest in health, albeit modestly. Furthermore, while health literacy does 
positively influence health investment intention, this effect is somewhat limited. 
Accordingly, personalized Health education should be prioritized, with a focus 
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on improving chronic disease knowledge and facilitating the internalization of 
health knowledge into health beliefs.

KEYWORDS

health literacy, health investment intention, petrochemical industry, health education, 
occupational health

1 Introduction

Occupational Health has become a crucial determinant of the 
development of the world economy and society, particularly in 
developing countries (1, 2). Worldwide, an estimated 1.53 million 
deaths and 76.1 million DALYs were attributable to the included 
occupational risk factors, accounting for 2.8% of deaths and 3.2% of 
DALYs from all causes (3). Specifically, in the petrochemical industry, 
employees are exposed to various health hazards, leading to significant 
health concerns (4, 5). These issues hinder the sustainable development 
of the petrochemical industry and, more importantly, pose serious 
challenges to the health and well-being of employees. Therefore, it is 
imperative to prioritize the health of petrochemical employees.

Health investment, encompassing preventive healthcare, 
nutrition, physical activity, etc. (6), presents a viable approach to 
enhancing overall health. Research substantiates that health 
investments effectively reduce disease risk, total medical expenditures, 
and health insurance costs (7). For example, Levi et al. (8) found that 
future healthcare expenses could be reduced by 6.2 dollars for every 
dollar invested in preventative healthcare. However, despite its 
recognized importance, the inadequacy of health investment is quite 
common. As an illustration, personal and household expenditures on 
preventive healthcare services constitute approximately 0.33% of the 
overall GDP and even less than 0.10% in developing countries (9).

The insufficient investment in health can primarily be attributed 
to the public’s limited intention to invest in their health (10). The 
health investment intention is influenced by a variety of factors, 
including economic factors like income and expected income (11, 12), 
social factors such as the degree of social trust and social networks 
(13), psychological factors including self-perceived disease risk and 
self-perceived hazards (14, 15), and individual characteristics like age, 
gender, education level and self-assessed health (16–18). However, 
previous research overlooks the influence of health literacy on health 
investment intention.

Health literacy is the degree to which individuals have the ability 
to find, understand, and use information and services to inform 
health-related decisions and actions for themselves and others (19). 
High health literacy is empirically linked to a range of positive health-
related behaviors and outcomes (20), such as improved health 
decision-making (21), proper medication use (22), decreased 
mortality and morbidity (23, 24), and enhanced communication with 
healthcare providers (25). Notably, the improvement of health literacy 
is a key driver in prompting individuals’ awareness and engagement 
with preventive healthcare services (24, 26). Conversely, low health 
literacy is often associated with an increased dependence on treatment 
and emergency services over preventive measures (27).

The relationship between health literacy and health investment 
intention remains somewhat controversial. Theoretically, health 

literacy endows individuals with essential skills to comprehend health 
information, thereby empowering them to accurately evaluate their 
health needs and improve the quality of health-related decisions, 
which can potentially increase their health investment intention. 
However, empirical evidence suggests a paradox: while individuals 
often acknowledge the benefits of preventive healthcare, they 
frequently show reluctance to incur its costs (28). This observation 
raises questions about the straightforward link between high health 
literacy and increased health investment intention. To clarify the 
relationship, further empirical research is necessary.

This study investigates the health literacy and health investment 
intention of employees in a petrochemical company through a cross-
sectional analysis. It aims to examine the relationship between the 
employees’ health literacy and health investment intention, thereby 
providing some implications to enhance both the occupational health 
of petrochemical employees and the health human capital of the 
petrochemical industry.

2 Article types

The comprehensive cross-sectional analysis of 39,911 employees 
in a major petrochemical company in China addresses a relatively 
under-explored area  - the impact of health literacy on health 
investment decisions in a high-risk occupational setting, and aligns 
profoundly with the objectives of ‘Public Health Education and 
Promotion’. We provide empirical evidence supporting the positive 
correlation between health literacy and health investment intention, 
highlighting the importance of enhancing health literacy as a means 
to encourage proactive health investment behaviors. The study’s 
exploration of the general yet modest health investment intentions 
among employees also shows the complexities of translating health 
literacy into actual health-promoting behaviors. This finding reveals 
health education should not only focus on popularizing health 
knowledge but also on facilitating its practical application and 
internalization into health beliefs and actions. Additionally, the 
recommendations provided in the manuscript for personalized health 
education, focusing on chronic diseases and employing behavioral 
economics principles like ‘nudge’ strategies, are innovative and align 
well with the latest trends in health education and promotion.

3 Materials and methods

3.1 Study design and participants

This study employed a cross-sectional study design. Data were 
collected from one of China’s largest petrochemical companies. The 
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sole inclusion criteria was that the respondent must be an in-service 
employee of the petrochemical company. The primary objective of this 
study is to examine the relationship between employees’ health literacy 
and their intentions to invest in health. We will test the following 
research hypotheses: Ha: Health literacy has a significant positive effect 
on health investment intentions. H0: Health literacy has no significant 
positive effect on health investment intentions. The secondary 
objective of this study is to investigate the current state of health 
literacy and health investment intentions among employees in a 
petrochemical company.

Prior to initiating the formal investigation, a preliminary survey 
was carried out among selected employees within a subsidiary, which 
aimed to provide a comprehensive evaluation of the questionnaire’s 
design. The survey respondents, comprising employees with diverse 
educational backgrounds, provided feedback that demonstrated a 
clear understanding of the questionnaire’s design and layout.

In the formal investigation phase, the survey questionnaire was 
deployed on the company’s internal website from April 1, 2022, and 
remained accessible for a period of 1 week. During this time, 
employees were afforded the opportunity to voluntarily complete the 
questionnaire at any time and from any location. The duration to 
complete the questionnaire was limited to 5 to 20 min. Out of an 
approximate total of 108,000 employees, 45,024 individuals voluntarily 
participated in the survey. To maintain the integrity of the responses 
and discourage dishonesty, respondents were limited to switching 
away from the questionnaire screen no more than twice during 
completion. Out of the 45,024 questionnaires returned, 5,113 were 

disqualified due to cheating, yielding an effective response rate of 
88.64%. Consequently, the valid sample size for this study amounted 
to 39,911 respondents. This study adhered to the guidelines of the 
Declaration of Helsinki and received approval from the Ethics 
Committee of Traditional Chinese Medicine Hospital in Dongying 
District (No. ZYY-LL-006).

3.2 Measure

The questionnaire used in this study includes three sections.

 1 Socio-demographic information: This section gathers data on 
respondents’ gender, age, income, marital status, education 
level, occupation, and presence of any chronic diseases. Table 1 
shows the variable assignment table.

 2 Health Investment Intention: It is measured using two 
questions. The first question is, “When you are in good health, 
are you willing to invest in your health? (Such as: pay for health 
care products, pay for health insurance, pay for health 
management costs)” with responses coded as a binary variable: 
“unwilling = 0, willing = 1.” As the construct of health investment 
intention is concrete, employing a single-item “global” measure 
is more concise, efficient and allows respondents to 
comprehensively consider all facets of the concept and their 
personal preferences (29). The second question is, “How much 
are you willing to pay annually to invest in your health” with 
responses coded as a multiple categorical variable: “0 yuan = 0, 
≤2,000 yuan = 1, 2,000–5,000 yuan = 2, 5,000–10,000 yuan = 3, 
>10,000 yuan = 4.” For statistical analysis, it is treated as a 
continuous variable in the linear regression model.

 3 Health Literacy: The study employs the “2020 National Health 
Literacy Monitoring Questionnaire,” developed by the National 
Health Commission of China, to measure health literacy. This 
questionnaire includes three aspects: Basic Knowledge and 
Attitudes, Health-Related Skills, and Healthy Behaviors and 
Lifestyles. Further, it can also be divided into six dimensions: 
Scientific Views of Health, Health Information, Infectious 
Disease, Chronic Disease, Safety and First Aid, and Primary 
Medical Care. The questionnaire’s maximum score is 73, with 
respondents answering over 80% of the questions correctly 
considered qualified. In the statistical analysis, the total scores 
were treated as a continuous variable in the linear regression 
model, while the qualification status was used as a binary 
variable in the logistic regression model.

3.3 Statistical analysis

This study utilized several statistical analysis methods, including 
descriptive analysis, Chi-square test, logistic regression, and multiple 
linear regression. The Chi-square test is applied to identify differences 
in health investment intentions among different groups. Logistic 
regression is employed to assess the effect of health literacy on health 
investment intention. Additionally, multiple linear regression is used 
to confirm the consistency and robustness of this relationship. All 
statistical analyses are performed using SPSS 22.0 (30). Results will 
be considered statistically significant if rejecting Alpha at p < 0.05.

TABLE 1 Variable assignment table.

Variables Definition

Gender
Male = 1

Female = 2

Age

<30 = 1

30 ~ 39 = 2

39 ~ 49 = 3

≥50

Marriage Status

Married = 1

Single = 2

Divorced or Widowed = 3

Educational level

Junior high school = 1

High school/Vocational high school = 2

Bachelor’s degree/junior college = 3

Master or higher = 4

Occupation

Skilled Operator = 1

Technicians = 2

Manager = 3

Income

<2000 = 1

2000 ~ 4,000 = 2

4,000 ~ 6,000 = 3

≥6,000 = 4

Chronic Diseases
Have Chronic Diseases = 1

No Chronic Diseases = 2
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4 Results

4.1 Socio-demographic characteristics

The socio-demographic characteristics of the respondents are 
shown in Table 2. The majority of the respondents (74.8%) fell within 
the young to middle-aged category, aged 30–49. Over half of the 
employees (55.4%) held a bachelor’s degree or higher. Skilled operators 
constituted the majority (60.2%) of the respondents. Notably, the 
average monthly household disposable income for the vast majority 
(91.0%) was below 6,000 yuan. Most of the employees (72.1%) had at 
least one chronic disease.

4.2 Health literacy

Among the surveyed employees, 52.1% (20,782 individuals) met 
the qualification criteria, with an average score of 56.11. The scores 

and qualification rate across three aspects and six dimensions of 
health literacy are shown in Table 3. Notably, the Chronic Disease 
dimension exhibited the lowest qualification rate at 33.0%.

4.3 Health investment intention

In terms of health investment intention, the results indicated a 
majority of employees (71.5%) intended to invest in their health. 
Nonetheless, a notable proportion (34.5%) preferred the minimum 
investment option, under 2,000 RMB, as detailed in Table 4.

4.4 Differences of health literacy and 
health investment intentions in 
socio-demographic variables

After the chi-square test, it was found that there is a significant 
correlation between the qualified condition of health literacy, the health 
investment intentions, and socio-demographic variables such as gender, 
age, marital status, educational level, occupational type, income, and 
the presence of chronic diseases (p < 0.05), as detailed in Table 5.

4.5 Effect of health literacy on health 
investment intention

A binary logistic regression was conducted with health investment 
intention as the dependent variable and health literacy qualified 
condition as the independent variable, controlling socio-demographic 
factors such as gender, age, marital status, education, occupation, 
income, and chronic diseases. The results, shown in Table 6, indicate 
that all these factors significantly influence health investment 
intentions. Notably, respondents with qualified health literacy 
exhibited a higher health investment intention (OR = 1.474, p<0.05) 
compared to those with unqualified health literacy.

To further examine the robustness of the relationship between 
health literacy and health investment intention, the study employed 

TABLE 2 Basic information of the petrochemical employees.

Categories Frequency Rate (%)

Gender

Male 23,436 58.72

Female 16,475 41.28

Age

<30 711 1.78

30 ~ 39 7,763 19.45

39 ~ 49 22,072 55.30

≥50 9,365 23.47

Marriage Status

Married 36,232 90.78

Single 1,077 2.70

Divorced or Widowed 2,602 6.52

Educational level

Junior high school 647 1.62

High school/Vocational high school 17,141 42.95

Bachelor’s degree/junior college 20,597 51.61

Master or higher 1,526 3.82

Occupation

Skilled Operator 24,037 60.23

Technicians 9,341 23.40

Manager 6,533 16.37

Income

<2000 1,238 3.10

2000 ~ 4,000 18,244 45.71

4,000 ~ 6,000 16,821 42.15

≥6,000 3,698 9.04

Chronic Diseases

Have Chronic Diseases 28,788 72.13

No Chronic Diseases 11,123 27.87

TABLE 3 Qualified rate and scores of health literacy.

Categories Scores (x̄  ±  s) Qualified 
rate (%)

Health literacy 56.11 ± 10.34 52.1

Three Aspects

Basic Knowledge and Attitudes 25.29 ± 4.42 60.9

Healthy Behaviors and Lifestyles 19.10 ± 4.15 65.9

Health-Related Skills 11.71 ± 2.91 46.3

Six Dimensions

Scientific Views of Health 9.09 ± 1.90 70.3

Health Information 5.76 ± 1.63 64.8

Infectious Disease 6.15 ± 1.74 68.7

Chronic Disease 11.05 ± 2.58 33.0

Safety and First Aid 12.47 ± 2.60 86.0

Primary Medical Care 11.59 ± 2.56 41.2
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alternative measures for both the independent and dependent variables 
and developed a multiple linear regression model. In this approach, 
health investment intention was quantified as a continuous variable, 
scaled from 0 to 4, to reflect the intensity of intention, and was used as 
the dependent variable. Health literacy score, instead of health literacy 
qualified condition, was used as the independent variable. The findings 
reveal that health literacy had a significantly positive effect (β = 0.086, 
p<0.05) on health investment intention. (Table 7).

5 Discussion

It is crucial to improve occupational health among employees in 
the petrochemical industry. Previous studies have demonstrated 
health literacy and health investment intention significantly impact 
their health status. This study focuses on assessing the health literacy 
and health investment intentions of employees in a petrochemical 
company, aiming to clarify their relationship. The study reveals three 
key findings, which are outlined as follows.

First, the study showed that the qualified rate of health literacy 
among employees from the petrochemical company was 52.1%, 
surpassing the average level (23.15%) of Chinese citizens in 2021 (31). 
This discrepancy can be attributed to two reasons. On one hand, more 
than half of the employees (55.4%) in our study held a bachelor’s degree 
or above. Previous studies have confirmed higher educational levels 
often correlate with increased health literacy (32, 33). On the other 
hand, the company had implemented a long-term health education and 
promotion program before our investigation, which may play a crucial 
role in enhancing health literacy (34). Among different aspects and 
dimensions of health literacy, “Chronic Disease” (33.0%) demonstrated 
the lowest qualified rates, which might contribute significantly to the 
high incidence (72.1%) of chronic diseases among the employees since 
previous studies have indicated that limited health literacy regarding 
specific diseases can substantially increase their prevalence (24, 35).

Second, the results showed that 71.5% of the respondents had the 
intention to invest in their health, but the intended investment amounts 
were not high. Specifically, almost half of those who had health 
investment intention opted for the minimal investment bracket, under 
2,000 RMB annually. The limited ability and motivation are two possible 
reasons for the limited amount of health investment. As for ability, low 
disposable income may be a constraint on higher health investment, 
since prior studies found those with low income frequently encounter 
financial hurdles in pursuing activities promoting health (36), such as 
maintaining a balanced diet, engaging in regular exercise, and avoiding 
high-risk activities (37, 38). In this study, 91% of respondents reported 
a household per capita disposable income below 6,000 RMB monthly. 
This figure is notably lower than the average monthly wage of 7,897 yuan 
reported in the Shandong Statistical Yearbook, which significantly 

restricts their ability to increase health investments ((39), p.7, Tables 1, 
2). As for motivation, the intrinsic characteristics of health as a form of 
capital may diminish investment motivation. First, healthy human 
capital is acquired inborn, declines slowly, and diminishes imperceptibly, 
making individuals undervalue the potential disease susceptibility and 
seriousness (40, 41). Second, the return on investment of health human 
capital always has a certain delay, which will exacerbate the myopia effect 
and lead individuals to favor current utilities and undervalue perceived 
long-term health benefits (41). Additionally, the company offers both 
basic medical social insurance and supplementary medical insurance to 
all employees. Given the cost sharing mechanism between employer and 
employee in China’s social medical insurance, this provision may 

TABLE 4 Amount and rate of health investment intention.

Categories Amount Rate (%)

No Investment Intention 11,392 28.5%

Less than RMB 2,000 13,818 34.7%

From 2,000 to 5,000 RMB 10,868 27.2%

From 5,000 to 10,000 RMB 3,006 7.5%

Over 10,000 RMB 827 2.1%

TABLE 5 Socio-demographic differences in health literacy and health 
investment intention.

Variables Categories Qualified 
in health 
literacy

Have health 
investment 
intentions

Gender Male 11,051 (47.2%) 15,507 (66.2%)

Female 9,731 (59.1%) 13,012 (79.0%)

ꭓ2 549.971** 778.678**

Age <30 376 (52.88%) 487 (68.5%)

30 ~ 39 3,831 (49.35%) 5,475 (70.5%)

40 ~ 49 12,057 (54.63%) 16,234 (73.6%)

≥50 4,518 (48.24%) 6,323 (67.5%)

ꭓ2 135.923** 125.030**

Marital status Married 19,051 (52.6%) 26,054 (71.9%)

Unmarried 5,179 (48.0%) 699 (64.9%)

Divorced or 

Widowed
1,214 (46.7%) 1,766 (67.9%)

ꭓ2 41.475** 42.718**

Educational 

level
Junior High School 184 (28.44%) 360 (55.6%)

High School 7,571 (444.17%) 11,345 (66.2%)

Bachelor 11,978 (58.15%) 15,588 (75.7%)

Master or higher 1,049 (68.74%) 1,226 (80.3%)

ꭓ2 1048.972** 552.028**

Occupation type Skilled Operators 11,179 (46.51%) 16,367 (68.1%)

Technicians 5,950 (63.70%) 7,127 (76.3%)

Managers 3,635 (55.92%) 5,025 (76.9%)

ꭓ2 842.773** 336.360**

Income <2000 554 (44.75%) 617 (49.8%)

2000 ~ 4,000 9,156 (50.19%) 12,647 (69.3%)

4,000 ~ 6,000 9,047 (53.78%) 12,382 (73.6%)

≥6,000 2,025 (56.13%) 2,873 (79.6%)

ꭓ2 96.094** 480.836**

Chronic 

Diseases

have Chronic 

Diseases
14,798 (51.2%) 20,254 (70.1%)

no Chronic Diseases 5,984 (54.4%) 8,265 (75.1%)

ꭓ2 32.601** 99.736**

Statistical significance was set at *p < 0.05; **p < 0.01.
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diminish the respondents’ intention to purchase commercial medical 
insurance, leading to a generally low level of health investment intention.

Third, a final but important finding of this study is that health 
literacy does positively influence health investment intention, though 
the strength of this effect is limited. The conversion of the standardized 
regression coefficient (β) to an effect size d of 0.2746, and the conversion 
of the Odds Ratio (OR) to an effect size d of 0.2139, both indicates that 
health literacy exerts a small effect (ranging from 0.2 to 0.4) on health 
investment intentions (42, 43). In our view, this observed limited effect 
may stem from two aspects. On one hand, health literacy may act as a 
distal variable, indirectly influencing health investment intention 
through other mediating variables (44). For example, health beliefs, 
being closer in the causal chain, might have a more direct impact on 
health investment intention and could mediate the effect of health 
literacy (45). On the other hand, the scale employed in this study focuses 

on evaluating employees’ specific health knowledge, thereby may not 
comprehensively capture the connotation of health literacy, though it is 
widely used in China. However, health literacy is a multifaceted concept 
that encompasses the ability to apply health information and critical 
thinking skills for informed health decisions (46). These facets, 
potentially more influential in shaping health investment intention, were 
not adequately represented in this study.

6 Limitations

While this study yielded noteworthy findings, it is not without 
limitations. Firstly, the non-random sampling raises concerns about the 
generalizability of the conclusions. This study is limited by its single-
institutional scope and cultural context, which constrain its 
generalizability to other occupational settings and population groups 
within the country. All participants were from a single petrochemical 
company that had implemented a health education and promotion 
program before the investigation, probably resulting in higher-than-
average levels of health literacy among those surveyed. Furthermore, the 
company provides employees with both basic medical social insurance 
and supplementary medical insurance, which may contribute to a low 
level of health investment intention. The next phase of research should 
focus on addressing the limitation of inadequate sample representation 
by conducting comprehensive studies across entire populations and 
multiple countries. Secondly, potential selection bias may exist due to 
the response rate. More than half of the employees declined to 
participate, potentially introducing systematic bias into the conclusion. 
Thirdly, as previously mentioned, the health literacy measurement scale 
predominantly focused on assessing health knowledge, neglecting the 
assessment of the ability to apply health information and make informed 
health decisions, which may decrease the validation of measurement. 
Moreover, there are inherent measurement errors associated with using 
a single item to measure the health investment intention. It is advisable 
to develop multi-level measurement tools that can more accurately 
define health investment intention and its specific components in the 
future research. Finally, given the cross-sectional design of the study, it 
is unable to establish causality between health literacy and health 
investment intention. Additionally, the omission of certain confounding 
variables could introduce endogeneity issues into the analysis.

7 Conclusions and implications

This study undertook a cross-sectional survey involving 
39,911 employees from a petrochemical company to evaluate their 
health literacy and health investment intention, as well as to 
clarify the relationship between them. The results revealed that 
the employees’ health literacy significantly exceeds the national 
average for Chinese citizens, yet the qualified rate of Chronic 
Disease dimension is relatively low. A majority of employees have 
the intention to invest in health, albeit with a modest amount. 
Furthermore, the study demonstrates that while health literacy 
does positively influence health investment intention, this effect 
is somewhat limited.

Based on the aforementioned conclusions, the study proposes 
several recommendations. First, health education and promotion 
should focus on improving the employees’ health knowledge regarding 
chronic disease. Personalized health education, informed by the 

TABLE 6 Logistic regression model for influencing factors of health 
investment intention.

Variables B S.E. p OR

Gender (ref: female) −0.638 0.026 0.000** 0.528

Age. (ref:<30)

30–39 0.055 0.098 0.571 1.057

40–49 0.296 0.099 0.003* 1.344

≥50 0.227 1.01 0.024* 1.255

Education level (ref: junior high school)

High school 0.213 0.083 0.010** 1.237

Bachelor 0.568 0.085 0.000** 1.766

Master or higher 0.838 0.111 0.000** 2.311

Marital status (ref: married)

Unmarried −0.270 0.077 0.000** 0.764

Divorced or widowed −0.169 0.045 0.000** 0.844

Occupation type (ref: skilled operators)

Technicians 0.066 0.033 0.049* 1.068

Managers 0.223 0.036 0.000** 1.249

Income (ref: <2000)

2000 ~ 4,000 0.701 0.061 0.000** 2.016

4,000 ~ 6,000 0.965 0.061 0.000** 2.624

>6,000 1.269 0.072 0.000** 3.557

Chronic Disease (ref: no 

chronic diseases)
−0.079 0.027 0.004* 0.924

Health literacy (ref: not 

qualified)
0.388 0.023 0.000** 1.474

Statistical significance was set at *p < 0.05; **p < 0.01.

TABLE 7 Multiple regression model for the effect of health literacy on 
health investment intention.

Variables The degree of 
health investment 

intention

Control variables

Independent Variable Health Literacy Score 0.086**

R2 0.083

Statistical significance was set at *p < 0.05; **p < 0.01.
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outcomes of employees’ physical examinations, should 
be implemented, emphasizing specific aspects like prevention, early 
detection, management, and treatment of chronic diseases. Moreover, 
these programs should incorporate interactive training methods, such 
as group discussions and question-and-answer sessions, to increase 
employee engagement and learning efficacy.

Second, health education should focus not only on spreading 
health knowledge but also on facilitating its internalization into health 
beliefs. Employing ‘nudge’ strategies from behavioral economics could 
help overcome psychological barriers. For example, according to the 
principle of loss aversion, where individuals generally prefer avoiding 
losses over acquiring similar gains, health education could be more 
effective in underscoring the negative consequences (such as illness, 
increased medical costs, and reduced quality of life) of unhealthy 
behaviors through concrete examples, rather than merely focusing on 
the benefits of healthy practices.

Finally, it is imperative for both the company and government to 
enhance the financial capacity of employees, as income is a pivotal 
determinant of their ability to invest in health, either through direct 
or indirect means. The company could establish a dedicated health 
investment fund aimed at offsetting the costs of preventive healthcare 
for employees. This fund would cover expenses related to regular 
health check-ups, vaccinations, and wellness programs. Concurrently, 
governments could offer incentives to encourage healthy behaviors in 
the workforce, such as tax benefits for participating in health 
programs, financial aid for obtaining health insurance, and subsidies 
for health-promoting activities. Implementing these strategies would 
not only improve the health outcomes of employees but also 
potentially reduce long-term healthcare costs.
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Physical literacy and health of 
Chinese medical students: the 
chain mediating role of physical 
activity and subjective well-being
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Background/objective: While Physical Literacy has been highlighted as a 
determinant in health in recent study, there is a dearth of studies examining its 
effect on physical health, and there is a little in the way of empirical data linking 
Physical Literacy to health outcomes. Accordingly, further empirical research is 
needed to clarify the mechanisms by which Physical Literacy affects physical 
health. The purpose of this study was to verify the role of medical students’ 
Physical Literacy on Health-related quality of life as well as to explore the chain 
mediating role of Physical Activity and Subjective Well-being in it.

Methods: This study utilized a cross-sectional study design. The Physical 
Literacy, Health-related Quality of Life, Physical Activity ratings, and Subjective 
Well-being of students at Shanxi Medical University were all measured using 
an online survey administered in September 2023. A total of 1968 valid 
questionnaires were returned. First, descriptive statistics and correlation analysis 
were performed using SPSS software. Second, PROCESS was used to test the 
mediating role. Finally, we used structural equation modeling (Amos) to test the 
model fit.

Results: There is a significant correlation between all variables. After mediation 
effects analysis, we found that there were three indirect pathways of physical 
literacy on health-related quality of life: a single mediating effect of physical 
activity, a single mediating effect of subjective well-being, and a chained 
mediating effect of physical activity-subjective well-being.

Conclusion: The mediating role of physical activity and subjective well-being 
on the relationship between physical literacy and health-related quality of life 
has been confirmed. Our research results support the integration of physical 
literacy into physical education teaching and the modification of curriculum 
content by physical education teachers as part of efforts to enhance students’ 
physical activity levels, subjective well-being levels, and overall health. This 
study provides a new perspective for intervention in improving the health of 
medical students.
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physical literacy, health-related quality of life, physical activity, subjective well-being, 
health, Chinese medical students
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1 Introduction

College students’ emotional and physical well-being have been a 
source of worry in recent years. Researchers Grasdalsmoen et al. (1) 
observed a dose–response association between inactivity and negative 
mental health outcomes such self-harm and suicide attempts. Research 
by Vilugrón Aravena (2), Memon (3), and Wang et al. (4) shows that 
many modern college students engage in risky practices such eating 
poorly, sleeping in, using drugs and alcohol, not getting enough exercise, 
and so on. Further endangering their bodily and mental well-being are 
these vices. The proliferation of medical education has led to a heightened 
academic burden on medical students, resulting in significant health 
issues stemming from mental strain, sedentary behavior, inadequate 
nutrition, disruptions to circadian rhythms, and other unfavorable 
lifestyle practices. Furthermore, it is worth noting that medical students 
encounter elevated employment expectations and a rigorous test 
framework, factors that contribute to heightened psychological stress 
(5–9). Tension can have positive effects on students’ drive to learn in 
small doses, but in larger doses it can have negative physiological and 
psychological effects. Therefore, it is essential to undertake research into 
the wellbeing of medical school students as a whole and provide relevant 
recommendations for improvement. The Health-Related Quality of Life 
(HRQoL) questionnaire is a useful tool for gaining insight into and 
evaluating one’s overall health because of the breadth of topics it covers. 
This study evaluates the health status of medical students using the 
concept of HRQoL.

The multifaceted nature of physical literacy (PL) has been 
extensively acknowledged. Presently, it is widely defined to comprise 
the significance assigned to physical exercise during one’s lifespan, the 
acquisition and proficiency of information in this domain, as well as 
the inclination and drive to actively engage in physical activities (PA) 
(10–12). The first physical literacy assessment scale (PPLI) for adults 
appeared in 2016 (13), and has subsequently been revised and altered 
according to area, language and age, with all adapted PPLIs exhibiting 
satisfactory internal consistency and model fit. In 2012, Luo et al. (14) 
developed a college student physical literacy questionnaire (CSPLQ) 
for the college student population. Boldovskaia et al. (11) not only 
analyzed the internal consistency of this questionnaire, but also tested 
the simultaneous validity of the athleticism, physical condition, 
physical attractiveness, physical fitness, frequency of PA, and PA time 
variables. PL encompasses various components, including sports 
knowledge, sports awareness, physical fitness level, sports skills, and 
sports quality, etc., which can be produced under the influence of the 
acquired environment and physical education. A increasing body of 
research indicates that good PL is a precondition for active 
involvement in PA (15, 16), and there is already evidence that PL has 
a favorable impact on mental health (17). As a fundamental part of 
healthy living, PL is crucial to the upkeep and improvement of one’s 
health. The positive effects of PL on health are evident in many areas 
of daily life, including increased fitness and immunity, reduced risk of 
disease, better mental health, and reduced stress and anxiety (17–20). 
Therefore, the development of PL is crucial in the context of health 
improvement. While PL has been highlighted as a determinant in 
health in recent study, there is a dearth of studies examining its effect 
on physical health, and there is little in the way of empirical data 
linking PL to health outcomes. Accordingly, further empirical research 
is needed to clarify the mechanisms by which PL affects physical health.

PA refers to any bodily movement that is generated by skeletal 
muscles and necessitates the utilization of energy (21). More health 
benefits can be attributed to PA, such as improved muscular and 
bone strength, a more robust immune system, and better mental 
health (22–24). The World Health Organization (WHO) 
recommends that adults aged 18–64 should do at least 150–300 min 
of moderate-intensity aerobic PA throughout the week; or at least 
75–150 min of vigorous-intensity aerobic PA throughout the week; 
or an equivalent combination of moderate- and vigorous-intensity 
activity (21). Students’ health and fitness can greatly benefit from 
regular PA. A person’s physical fitness, mental health, life 
satisfaction, immunity, developed willpower, and social adaptability 
can all benefit from engaging in sports (25). Previous research has 
indicated that PA can be classified into different levels of intensity, 
namely vigorous, moderate, and light intensity PA. Vigorous and 
light intensity PA can improve physical and mental health to some 
extent, but moderate intensity is most appropriate (26, 27). Light-
intensity PA primarily contributes to the improvement of 
cardiorespiratory fitness. Moderate-intensity PA not only enhances 
cardiorespiratory fitness but also aids in weight reduction. In 
addition to improving cardiorespiratory fitness and reducing body 
weight, vigorous-intensity PA also promotes the development of 
muscle strength. By participating in sports activities, we  can 
cultivate strong sports literacy, develop good exercise habits, and 
successfully improve our physical fitness and health. Therefore, 
boosting the participation of young individuals in PA will have 
major benefits for the future (28).

The adoption of Subjective Well-Being (SWB) as the dominant 
metric used to assess well-being has stimulated substantial scholarly 
investigation into human behavior, quality of life, and their 
antecedents. The term “SWB” is used to describe an individual’s 
level of contentment with their life as a whole, as well as their level 
of contentment in various aspects of their lives (29, 30). The 
enhancement of the body’s immune system can be facilitated by a 
state of well-being. Research has established a correlation between 
positive emotions, a sense of well-being, and heightened immunity, 
resulting in a decreased susceptibility to illness, expedited recovery 
from ailments, and reduced levels of stress. Furthermore, positive 
emotions have been found to alleviate stress and facilitate the 
healing process, thereby aiding individuals in recovering from 
significant stressors (31, 32). Engaging in sports activities has been 
demonstrated to help to the development of a powerful sense of 
accomplishment and self-efficacy. Because of this, an individual’s 
sense of self-worth and happiness improves (33, 34). Conversely, 
SWB is found to have a beneficial impact on an individual’s overall 
health. Nevertheless, the majority of research endeavors have 
primarily examined the correlation between SWB, sports literacy, 
and PA. Only a limited number of studies have specifically 
concentrated on the intermediary function of SWB within this 
particular framework.

Therefore, the aim of this study is to: (a) validate the role of 
medical students’ PL on quality of life. (b) explore the chain mediating 
role of PA and SWB in it. Our hypothesis posited that the PL of 
medical students would exert a favorable influence on their quality of 
life. Additionally, we proposed that PA and SWB would serve as 
crucial factors in mediating the relationship between PL and quality 
of life.

434

https://doi.org/10.3389/fpubh.2024.1348743
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Yang et al. 10.3389/fpubh.2024.1348743

Frontiers in Public Health 03 frontiersin.org

2 Materials and methods

2.1 Participants

The PL, quality of life, PA ratings, and SWB of students at 
Shanxi Medical University were all measured using an online survey 
administered in September 2023. Participants were selected using 
both a convenience sample and a snowball sample. All 2,200 surveys 
that were sent out were returned for analysis, for a perfect recovery 
rate. A total of 1968 questionnaires were considered genuine after 
excluding those with answer times over 600 s, below 120 s, or of low 
quality. This equated to a successful recovery rate of 89.5%. A total 
of 1968 people took part in the survey, with 828 (42.1%) men and 
1,140 (57.0%) women. There were 1,264 (64.2% of the total) first-
year students, 280 (14.2%) sophomores, 200 (10.2%) juniors, and 
224 (11.4%) seniors or higher among the participants. Participants 
were from urban 744 (37.8%), town 596 (30.3%), and rural 628 
(31.9%). The participants were all non-sports related majors. The 
age range of all subjects was 19.50 ± 7.30 years.

2.2 Procedure

The data were obtained using the web platform WeChat. Initially, 
the questionnaire was transformed into a web link to facilitate its 
distribution. The researchers then used WeChat’s private messages and 
WeChat groups to distribute the survey link, solicit participants, and 
collect data from the students in their WeChat address books. 
Participants were also asked to share the poll with their own WeChat 
contacts in order to maintain a steady stream of responses. The Ethics 
Committee at Shanxi Medical University gave their stamp of approval 
to this investigation.

2.3 Measures

2.3.1 Measurement of physical literacy
Simplified Chinese version of the Perceived Physical Literacy 

Instrument (PPLI) is a reliable and valid instrument for measuring PL 
among Chinese college students. The 18-item scale, originally in 
Cantonese, was revised by Ruisi Ma et al. (35) to create an 8-item scale 
specifically designed to measure PL among college students in 
mainland China. Six hundred twenty-two college freshmen were split 
evenly into two groups for the study. Both exploratory and 
confirmatory factor analyses were conducted on subsets of the data. 
According to Whitehead’s definition (36), the scale encompasses three 
fundamental attributes: motivation, confidence and physical ability, 
and interaction with the environment. All three dimensions are 
interrelated and dependent on one another. The first three questions 
address motivation, whereas questions 4, 7, and 8 probe perceptions 
of one’s own physical skill and competency. The interaction with 
environment is addressed in questions 5 and 6. We use a 5-point 
Likert scale, from 1 (Strongly Disagree) to 5 (Strongly Agree), for 
every question. The total score for PL is obtained by summing the 
scores, resulting in a range of 8 to 40. The Cronbach’s alpha coefficient 
for this scale in this study was 0.943, the KMO value was 0.893, and 
the Bartlett’s spherical test value was 3,749. 707 (p < 0.001).

2.3.2 Measurement of health-related quality of 
life

HRQoL was measured using the SF-12 Health Questionnaire 
Short Form (37). Somatic functioning (2 entries), somatic 
functioning’s influence on role functioning (2 entries), pain (1 entry), 
general self-assessment of health (1 entry), vitality (1 entry), social 
functioning (1 entry), the impact of emotions on role functioning (2 
entries), and psychological well-being (2 entries) are the eight domains 
that make up this questionnaire. In particular, the first four domains 
deal with a person’s physical health, while the latter four deal with 
their mental health (38). Among them. The scoring system for somatic 
functioning ranged from 1 to 3, with descriptors ranging from “very 
limited” to “no limitation at all.” The remaining domains were scored 
on a scale of 1 to 5, with descriptors ranging from “no effect at all” to 
“very much,” “excellent” to “poor,” “all the time” to “never,” and so on. 
Reverse scoring applies to the entries with the numbers 1, 8, 9 and 11. 
The scores can be anywhere from 0 and 100, with higher numbers 
indicating a greater HRQoL. The Cronbach’s alpha number for this 
scale in this study was 0.846, the KMO value was 0.820, and the 
Bartlett’s spherical test value was 3665.507 (p < 0.001).

2.3.3 Measurement of physical activity
The Physical Activity Rating Scale (PARS), as amended by Deqing 

Liang in 1994 (39), was utilized to evaluate the PA levels of the 
participants. The measure incorporates three factors: exercise 
intensity, time, and frequency. Multiplying the values of intensity, 
time, and frequency yields the formula for determining exercise score. 
Each factor is assigned a grade system consisting of five levels. Both 
intensity and frequency are given numerical values between 1 and 5 
on a scale from 1 to 5. Point values for time range from 0 to 4, on a 
scale from 1 to 5. The final score for the workout might be anywhere 
from 0 to 100. The Cronbach’s alpha number for this scale in this study 
was 0.724, the KMO value was 0.661, and the Bartlett’s spherical test 
value was 309.704 (p < 0.001).

2.3.4 Measurement of subjective well-being
This experiment exploited positive emotions and life satisfaction 

as evaluative indicators of SWB in order to undertake a comprehensive 
assessment. The Positive and Negative Affect Schedule (PANAS) (40) 
created by Watson et  al. was used to measure positive affect. In 
addition, we assessed contentment with life using a modified version 
of the five-item Satisfaction with Life Scale (SWLS) developed by 
Chengqing Xiong et al. (41). The extent of affective experience was 
evaluated with a 5-point Likert scale that ranged from “very little” to 
“a great deal” for the Positive Affect Scale. A 7-point Likert scale was 
also used to rate participants on the Life Satisfaction Scale, with 
responses ranging from “strongly disagree” to “strongly agree.” In this 
study, the Cronbach’s alpha number for the Positive Affect Scale was 
0.963, the KMO value was 0.946, and the Bartlett’s Spherical Test value 
was 5,952.688 (p < 0.001). The Life Satisfaction Scale had a Cronbach’s 
alpha of 0.930, a KMO value of 0.862, and a Bartlett’s Spherical Test 
value of 2599.545 (p < 0.001).

2.3.5 Analyses
SPSS (27.0) and Amos (28.0) were used to organize and analyze 

the data statistically. At first, SPSS was used to calculate variable 
descriptive statistics. The interdependencies among the variables were 
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also calculated. Next, we tested the mediating effect of PA and SWB 
using PROCESS (Model 6 justified by 5,000 bootstraps). In this study, 
we  employed structural equation modeling (Amos) to assess the 
adequacy of the chain mediating effects of PA and SWB in the 
relationship between PL and HRQoL. The conditions for exponential 
fitting for structural equation modeling were χ2/df < 5, NFI > 0.8, 
IFI > 0.8, TLI > 0.8, CFI > 0.8, RMSEA <0.08.

3 Results

3.1 Common method bias test

A Harman one-way test was employed in order to mitigate the 
potential influence of common method bias and to ensure control 
over survey quality. The exploratory factor analysis yielded a set of 
seven components, each of which had eigenvalues greater than one. 
The percentage of explained variance for the first factor was 24.25%, 
which falls far below the essential threshold of 40% suggested by 
Podsakoff et al. (42). This finding indicates the absence of significant 
shared methodological bias within the scope of this investigation.

3.2 Descriptive statistics of variables

The averages and standard deviations of the participants’ PL, 
HRQoL, PA, and SWB were computed. Furthermore, Pearson 
correlation analyses were performed to examine the relationships 
between these variables. The outcomes of these analyses are presented 
in Table 1. The levels of HRQoL, PA, and SWB were all found to 
be  significantly correlated with higher levels of PL. HRQoL was 
positively correlated with both PA and SWB in a substantial way. PA 
was found to be significantly correlated with SWB.

3.3 Analysis of the mediating role of 
physical activity and subjective well-being

The PROCESS program suite utilized the MODEL6 chained 
mediator model. The reliability of the findings was evaluated by doing 
a bootstrap resample 5,000 times. The relationship between the 
independent variable of PL and the dependent variable of HRQoL was 
analyzed after controlling for three covariates: gender, grade level, and 
residential location. Additionally, PA and SWB were studied as 
mediator variables to determine their potential chained mediating 
effect in the relationship between PL and HRQoL. The results (see 

Table 2; Figure 1) indicate that PL exhibited a statistically significant 
predictive relationship with PA (B = 1.515, t = 10.592, p < 0.001); PL 
also exhibited a statistically significant predictive relationship with 
SWB (B = 1.230, t = 15.208, p < 0.001). When both PL and PA were 
used as predictors of SWB, the predictions yielded statistically 
significant results: PL (B = 1.230, t = 15.208, p < 0.001); and PA 
(B = 1.230, t = 15.208, p < 0.001). The variables PL (B = 0.235, t = 5.335, 
p < 0.001), PA (B = 0.022, t = 2.125, p < 0.001), and SWB (B = 0.250, 
t = 12.293, p < 0.001) collectively shown considerable predictive power 
in relation to Health-Related Quality of Life (HRQoL).

3.4 Mediating effects test

Table 3 displays the results of the chain mediation analysis. The 
variable PL was revealed to have a substantial impact on the HRQoL 
with a coefficient of 0.235 (t = 5.335, p < 0.001, LLCI = 0.148, 
ULCI = 0.322). This proportion of the total effect was determined to 
be 38.5%. The combined impact of PA and SWB on PL and HRQoL 
was determined to have an indirect effect size of 0.375, accounting for 
approximately 61.5% of the overall effect size. Using Amos 28.0, 
we built a chain mediation model for structural equations. GFI = 0.927, 
NFI = 0.928, IFI = 0.949, TLI = 0.933, CFI = 0.948, and RMSEA = 0.068 
were all within acceptable ranges for this model. The evidence 
presented indicates that the chain mediation model exhibits a strong 
fit index. Therefore, PL has a direct impact on HRQoL and an indirect 
impact on HRQoL through the promotion of increased PA and 
SWB. This study identified three indirect pathways through which PL 
affects HRQoL: a direct influence mediated by PA, a direct effect 
mediated by SWB, and a sequential effect mediated by the combination 
of PA and SWB. If you want the full scoop, look at Table 3.

4 Discussion

This study’s results suggest a link between young medical students’ 
reports of feeling lonely and their actual levels of physical and mental 
health. Initially, a favorable connection was identified between PL and 
HRQoL, which was somewhat influenced by PA and SWB. This study 
revealed a strong link between PA and HRQoL, underscoring the 
value of PL in supporting the physical well-being of young medical 
students. The importance of PL in promoting the mental health of 
young medical students is further highlighted by the positive 
correlation between SWB and HRQoL.

The present study has successfully identified that PA has a 
mediating role in the relationship between PL and HRQoL. Young 

TABLE 1 Descriptive statistics of the applied measurement tools and their associations.

Mean SD Physical 
literacy

HRQoL Physical 
activity

Subjective Well-
being

Physical Literacy 31.97 6.26 1

HRQoL 45.92 6.52 0.593** 1

Physical Activity 64.13 13.38 0.644** 0.694** 1

Subjective Well-

being

28.86 23.55 0.430** 0.397** 0.403** 1

**Correlation is significant at the 0.01 level (two tailed).
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medical students were shown to have a strong link between higher 
levels of PL and active participation in PA. PL and PA were shown to 
be positively related across the entire sample, with the β value of 1.515. 
This finding is consistent with another cross-sectional research. Yan 
et al. conducted a study which shown a strong positive relationship 
between self-reported perceived locus of control PL and both light PA 
(β = 0.097, p < 0.001) and vigorous PA (β = 0.172, p < 0.001) among a 
sample of 2,996 Chinese teenagers (43). In a sample of 1945 Chinese 
adolescents, Choi et al. found a positive link between self-assessed PL 
and self-reported length of PA, with the β value of 0.23 (44, 45). The 
researchers Melby et  al. (46) and Coyne et  al. (33) respectively 
discovered a correlation between PL and PA in a sample of 647 Danish 
children and 1,000 Canadian children, and the link was assessed by 
accelerometers or pedometers, with the β values 0.39 (33) and 0.18 
(47). Paulina et al. (48) surveyed 1,518 Danish adolescents and found 
a significant positive relationship between PL and PA participation. In 
order to motivate people to take the necessary steps to improve their 
health, the Health Belief Model (48) stresses the importance of people 
being aware of the negative nature and severity of the consequences 
associated with unhealthy behaviors, as well as the significant 
advantages associated with engaging in positive health behaviors. PL 
serves as the fundamental basis for engaging in PA, exerting a 
favorable influence on motivation, self-assurance, and physical 
capacity to partake in such activities. Additionally, it fosters a more 
profound comprehension of the physiological and psychological 
advantages associated with PA, thereby influencing the intensity, 
duration, and frequency of engagement in such activities. A 

noteworthy positive association was observed between PA and 
HRQoL, as indicated by the β value of 0.022. However, it is important 
to note that the correlation coefficient was rather low, which could 
perhaps be attributed to the varying levels of activity associated with 
PA. The excessive burden placed on individuals in the context of PA 
can result in both physical and mental fatigue, ultimately leading to a 
decline in the quality of life. Insufficient levels of physical exercise can 
have a negative impact on an individual’s quality of life, leading to 
suboptimal levels of HRQoL. In order to promote health, it is 
necessary to individualize the intensity, duration, and frequency of PA 
in accordance with the guidelines set forth by WHO. Additionally, the 
amount of exercise should be  suitably modified based on an 
individual’s physical condition to attain the desired health benefits. 
Consequently, a high level of PL will better guide students to 
participate in PA and promote health.

First, this research shows that SWB mediates the relationship 
between PL and HRQoL. The data imply that PL has a positive effect 
on young people’s psychological well-being. Consistent with prior 
cross-sectional design research, we  found a positive connection 
between PL and SWB (β = 1.230). Melby et al. (45) surveyed 1,518 
Danish adolescents and found that there was a positive correlation 
between PL and each of the five factors that make up happiness. Ma 
et al. surveyed a group of 5,265 Chinese university students. Consistent 
with earlier studies (15, 33, 46), the results showed that PL emerged as 
a significant predictor of mental health. PL comprises various factors 
such as self-confidence, physical functioning, and connection with the 
environment. These factors contribute to the enhancement of an 

TABLE 2 The effect of physical literacy on HRQoL: Chain mediation regression analysis.

Outcome 
variable

Predictor 
variable

R2 F B SEs t LLCI ULCI

Physical Activity Physical Literacy 0.302 52.563 1.515 0.143 10.592 1.234 1.796

Subjective Well-being
Physical Literacy 0.439 76.142 1.230 0.081 15.208 1.071 1.389

Physical Activity 0.089 0.023 3.831 0.043 0.134

HRQoL

Physical Literacy 0.527 89.925 0.235 0.044 5.335 0.148 0.322

Physical Activity 0.022 0.011 2.125 0.002 0.043

Subjective Well-being 0.250 0.020 12.293 0.210 0.290

HRQoL Physical Literacy 0.361 68.823 0.610 0.038 16.092 0.535 0.684

FIGURE 1

The chain mediating effect of physical activity and Subjective Well-being. ***p ≤ 0.001.
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individual’s confidence, athleticism, and social skills, ultimately 
leading to an improvement in SWB. Additionally, SWB serves as a 
mediating variable between PL and HRQoL, with PL exerting a 
positive influence on HRQoL by means of SWB. Based on the 
emotional consistency hypothesis, individuals with positive emotions 
will be  more inclined to perceive, notice, interpret, and judge 
emotional information pleasantly (49). The findings of this study 
indicate that there is a correlation between happy emotions and a 
greater HRQoL. Individuals with elevated levels of PL demonstrate 
enhanced self-assurance, an optimistic attitude, and effective 
communication abilities. They also have a lower risk of developing 
mental health problems thanks to their exceptional social skills.

Furthermore, this study additionally demonstrated a mediation 
mechanism between PA and SWB in PL and HRQoL. On one side, 
PA significantly and positively predicted SWB, aligning with findings 
from previous cross-sectional research studies. Both studies 
conducted by Wang et  al. and Marques et  al. showed a positive 
correlation between PA and SWB. Firstly, PA can alleviate individuals’ 
stress and promote mental health. Engaging in PA has the potential 
to temporarily alleviate the stress associated with work and study, 
divert individuals’ attention toward sports, and facilitate both physical 
and mental relaxation (50). Additionally, PA can facilitate social 
engagement and foster the development of positive interpersonal 
connections. Engaging in social interactions can enhance an 
individual’s sense of social support and belonging, hence positively 
influencing their SWB (51–54). Meanwhile, PA can also help people 
develop good habits. Engagement in PA enables individuals to 
develop a comprehensive comprehension of their physical well-being, 
hence augmenting their health consciousness. Subsequently, 
individuals should prioritize the cultivation of a wholesome lifestyle, 
which has a great effect on the mental health of individuals and 
improves their SWB (46, 55). Nevertheless, the beta coefficient for PA 
in predicting SWB was found to be  just 0.089, indicating a weak 
positive relationship. This modest connection may perhaps 
be attributed to the extent of engagement in PA. In the long run, 
physical health problems caused by physical inactivity might have a 
detrimental impact on students’ future levels of productivity and 
overall state of well-being (56). Insufficient PA can also have a 
substantial impact on students’ scholastic achievement and 
productivity (57). However, considering the prevailing global 
insufficiency of PA, we doubt whether high-intensity PA still has a 
positive impact on students’ s SWB and health-related quality of life. 

Engaging in high-intensity sports activities unavoidably leads to 
bodily overload, which, over time, can result in physical weariness. 
This fatigue can subsequently impact emotional well-being and 
potentially have adverse effects on both physical and mental health. 
On the other hand, HRQoL is also a process of interaction that 
involves the dynamic interplay between an individual’s motor 
capacity, motivation, and the surrounding environment. Hence, the 
results of our study indicate that PL has an impact on HRQoL through 
PA and SWB. Additionally, PL can influence HRQoL by mediating the 
relationship between PA and SWB. These findings provide further 
insights into the underlying mechanisms that affect the health of 
medical students.

4.1 Implications

Enhancing the PL of medical students is crucial. It is imperative 
to conduct an assessment of students’ PL upon commencement of 
their initial year at the institution. Also, lectures on PL and PA should 
be  provided in order to enhance their comprehension of these 
subjects. In the future, students can arrange their time for educational 
pursuits and engage in a state of well-being conducive to enhancing 
their learning efficacy. Additionally, it is vital to provide information 
to parents at school. The lifestyles of individuals are significantly 
shaped by their surroundings, and the prevailing sporting culture 
within a family group plays a crucial role in determining a student’s 
engagement in PA. Establishing an optimal sports milieu for students 
both the family and school settings can significantly facilitate the 
cultivation of students’ authentic comprehension of sport, engagement 
in sporting activities, and enduring consciousness of the significance 
of sport throughout their lives.

4.2 Limitations

This study does have some limitations. First, primary data in this 
research was obtained by means of a questionnaire. During the 
process of responding to the questionnaire, it is possible that certain 
students may exhibit bias or tend to overestimate their PA situation 
when recalling their experiences. In following research endeavors, it 
is possible to employ measurement equipment such as accelerometers 
to effectively record PA data. Furthermore, the individuals involved in 

TABLE 3 Test of chain mediation effect of physical literacy.

Influence path Effect value Boot SE Boot LLCI Boot ULCI Relative mediation 
effect

Total effect 0.610 0.038 0.535 0.684 100%

Direct effect 0.235 0.044 0.148 0.322 38.5%

Total Indirect effect 0.375 0.047 0.286 0.468 61.5%

Physical Literacy →physical 

activity → HRQoL
0.034 0.017 0.002 0.067 9%

Physical Literacy →Subjective 

Well-being → HRQoL
0.307 0.046 0.223 0.402 82%

Physical Literacy →Physical 

Activity →Subjective Well-being 

→HRQoL

0.034 0.012 0.010 0.055 9%
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this research were Chinese university students. There is a worldwide 
problem with college students not engaging in enough PA, and 
national differences in education systems contribute to varying 
cultural attitudes about physical education. As a result, these 
differences could play a role in the varying degrees to which various 
groups are impacted by and react to this issue. Further research can 
be undertaken involving diverse populations.

5 Conclusion

This study is important because there is a lack of cross-sectional 
studies that investigate the link between self-reported PL and 
health. The findings of this study indicate that PA and SWB serve 
as partial mediators in the association between PL and HRQoL. The 
variables of SWB and LPA have been identified as potential factors 
that may contribute to the impact of positive psychology 
interventions on HRQoL. Additionally, it has been observed that 
PA has a mediating function in the relationship between SWB and 
both positive psychology interventions and HRQoL. Based on the 
findings of the study, the integration of PL into physical education, 
along with modifications made by physical education teachers to 
the curriculum content, has been shown to improve students’ PA 
levels and SWB. This improvement in PA and SWB has the potential 
to positively impact students’ physical and mental health, as well as 
their academic performance, overall quality of life, and future 
professional endeavors.
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Introduction: With thousands of children abducted and abused each year, 
efforts are needed to keep children safe from predators. Revved Up Kids (RUK) 
is an intervention that gives elementary-aged children the necessary tools to 
recognize and avoid dangerous people and situations. The purposes of this 
study were to describe the RUK intervention components and document its 
effectiveness.

Methods: This evaluation utilized a quasi-experimental design to determine 
the effectiveness of RUK. The single-session intervention was offered in two 
formats: one-hour (n  =  119 youth) and three-hour (n  =  28 youth) workshops. RUK 
workshop effectiveness was compared to a comparison group (n  =  211 youth) 
that did not receive an intervention. Data were collected at baseline, immediate-
post, and 1-month follow-up from second to fourth grade participants. A series 
of linear mixed models were fitted.

Results: Compared to the comparison group, participants in both RUK 
workshops showed significant improvements across the three time points. 
More specifically, participants in the one-hour and three-hour RUK workshops 
significantly increased their safety knowledge measured by the Recognize Score 
(p  <  0.01), Avoid Score (p  <  0.01), and Escape Score (p  <  0.01), respectively. 

Discussion: These effective single-session workshops can be easily introduced 
into schools and community-based settings to complement existing efforts to 
prevent child abduction and abuse.

KEYWORDS

program evaluation, children, danger recognition, predator avoidance, child abuse

1 Introduction

Adverse childhood experiences, including abductions and abuse, are traumatic events that 
occur to children and youth between the ages of 0 and 17 years old (1). Such events can have 
a lasting impact on their lives, leading to social, emotional, and cognitive impairment, 
victimization in adulthood, adoption of risky behaviors, disease, and even premature death 
(2–6). Child abuse is defined by the Federal Child Abuse Prevention and Treatment Act as an 
“act or failure to act on the part of a parent or caretaker which results in death, serious physical 
or emotional harm, sexual abuse or exploitation” (7, 8). In the United States, close to 559,000 
children were victims of child abuse in 2022 (9). It is estimated that one in four children will 
experience abuse or neglect in their lifetime (10). Perpetrators of abuse are considered child 
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predators, which can be defined as someone who seeks contact with 
children and adolescents (via internet or in-person) for the purposes 
of abuse, exploitation, or victimization (11). In most cases, predators 
are known and trusted by their victims (12, 13). In 2022, 76% of 
perpetrators were the victim’s parent (e.g., mother only, father only, 
two parents), followed by relatives and unmarried partners of the 
parent (9).

Prevention education programs have shown to effectively prevent 
child abuse (14). These programs enhance children’s knowledge (e.g., 
how to recognize dangerous situations) and self-protection skills, 
including assertiveness (e.g., the ability to say no), conflict resolution 
or de-escalation (e.g., withdrawal, running away), and help-seeking 
(e.g., the ability to tell a trusted adult) (15–22). Children can learn to 
stay safe through behavioral skills training (19), protective behavior 
tests (23), and peer tutoring (24), among others, and can then apply 
these protective strategies to real-life risk situations (23, 25).

Parental involvement in these programs may also provide children 
with additional support (14, 21, 26). A recent systematic review by 
Rudolph et al. (27) examined parental involvement in 24 child sexual 
abuse prevention programs. The authors found that most interventions 
had improved parents’ behaviors (i.e., to protect, monitor or educate their 
children for example about appropriate and inappropriate touching), 
behavioral intentions to use monitoring, create rules or discuss safety, 
and both parental self-efficacy (i.e., confidence to enact a behavior) and 
response-efficacy (i.e., confidence that their behavior has an impact).

Revved Up Kids (RUK) is a predator avoidance and personal safety 
intervention for children and their parents in the Atlanta, Georgia 
metropolitan area (28). The program can be delivered in the form of a 
single, one-hour workshop (1HR Workshop) or a single, three-hour class 
(3 HR Class). RUK was established as a non-profit organization in 2014. 
As of March 2024, its staff had trained over 45,500 boys and girls (28). 
However, a formal outcome evaluation had not been conducted to assess 
the effectiveness of either intervention over time. The purpose of this 
paper is to describe this formal evaluation and make recommendations 
about the use of this program for educating and protecting children.

2 Methods

2.1 Program description and study design

RUK is a program developed to protect children from sexual abuse, 
exploitation, and trafficking. Trained RUK staff host group-based, 
in-person sessions at organizations serving youth. These interactive 
sessions teach children, in an age-appropriate way, about unsafe people 
and situations and encourages them to tell a trusted adult if they ever 
encounter an unsafe person. RUK is typically hosted on-site of the 
hosting organization and at the organization’s preferred time (i.e., during 
or after operating hours). To conduct this formal evaluation, the two 
interventions were compared to a comparison group (CG) and 
evaluated over time. In the one-hour workshop (1HR Workshop), 
children were taught about predators and awareness and safety 
techniques. Additionally, children were given resources to bring home 
to their parents who could engage in follow-up email communication 
with the trainers. In the three-hour class (3HR Class), parents were 
welcome to participate with their children (although not all parents 
chose to participate, and parent-youth dyads were not required). Beyond 
the content included in the 1HR Workshop, the 3HR Class also included 
a parent education webinar, a child safety quiz, and video-based 

awareness training. Additionally, parents received a comprehensive 
parent resource packet. The general structure and primary topics 
covered during the 1HR and 3HR programs are displayed and compared 
in Table 1. The comparison group did not receive an intervention or 
content about RUK; instead, the control group participated in other 
activities such as watching a movie and continuing their school activities.

2.2 Sampling and participant recruitment

Utilizing RUK’s long history serving the Atlanta area, convenience 
sampling was used to identify and recruit organizations to participate 
in this study. A sample size calculation was performed to determine the 
number of participants needed to detect significant knowledge change 
differences between the CG and 1HR Workshop. The calculation 
anticipated that about 20% of participants would have adequate 
predator avoidance knowledge at baseline. Using a 95% confidence 
level, equivalent ratio of baseline knowledge across study arms, and 
80% power, the needed sample size in each study arm was estimated to 
be  88. Therefore, for the CG and 1HR Workshop, we  elected to 
oversample for this exploratory, quasi-experimental study and attempt 
to recruit 150 participants in each arm. This accounted for an estimated 
30% attrition from baseline to 1-month follow-up. Because 
we anticipated that administering the 3HR Class would be difficult 
(given logistics), we aimed to recruit 50 participants in the 3HR Class 
(in attempt to identify the impact of that intervention version).

RUK personnel contacted points of contact from past or ongoing 
participating sites, via telephone or email, to introduce the study and 
inquire if they were willing to participate. Several community-based 
organizations that serve children were approached, which included public 
elementary schools, private schools, and after school programs at public 
charter schools. Organizations were able to indicate the feasibility of 
hosting the 1HR Workshops and 3HR Class at their site, acknowledging 
the challenges of dedicating a 3-h block of time during a typical day. A 
convenience sample of 23 groups of participants was recruited and 
assigned to one of the three conditions by the evaluator and RUK staff in 
attempt to equitably distribute organizations across intervention 
conditions by participant grade level (2nd and 4th). Five groups were 
assigned to the CG, 12 groups participated in the 1HR Workshop, and six 
groups participated in the 3HR Class condition. Organizations that 
agreed to participate were asked to contact the parents of potential 
participants, using their preferred recruitment channel (e.g., email, 
telephone, letters sent home with students) to inform them about the 
study and invite their child to participate. Active parental consent and 
assent from the youth participant were obtained prior to any data 
collection. The exact number of parents contacted at each site is unknown, 
which limits the ability to calculate agreement or participation rates. 
Reasons for parents refusing to participate in the study were not 
documented. All participants were assigned unique identifiers, which 
were used instead of their names. No incentives were provided to 
participating organizations or school-aged youth for participating in the 
study. Institutional Review Board approval was granted by the University 
of Georgia for all study procedures (IRB #00002625).

2.3 Data collection

Data were collected from 2nd to 4th grade participants at three 
time points: (a) baseline immediately before the intervention; (b) 
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post-test immediately after the intervention; and (c) follow-up 
approximately 1 month after taking the intervention. All participants 
completed instruments independently via paper-pencil. Research 
personnel distributed instruments to participants and read the 
IRB-approved script to introduce the study. To account for youth 
reading skills and facilitate timely instrument completion, research 
personnel unbiasedly read the RUK instruments (i.e., three knowledge 
assessments described in detail below) aloud to participants in a group 
setting. The Flesch–Kincaid reading grade level for the instruments 
was 1.8 (just below 2nd grade level). Participants’ parents or guardians 
were also asked to complete demographic questions on behalf of their 
child participant at the time of registration, which was at pre-baseline 
approximately 1 month prior to the intervention.

2.4 Measures

Participants were instructed to complete a series of 34 closed-
ended items to assess the effectiveness of the program. Items were 
developed by the study evaluators based on their review and real-time 
observation of the RUK curricula (i.e., 1HR Workshop and 3HR 
Class) to reflect included content and activities. Face and content 
validity of items were confirmed by RUK staff and volunteers with 
experience with the intervention. Visual analogs were used to make it 
easier for young participants to answer the questions (29). The RUK 

scores, described in detail below, included the Recognize Knowledge 
Score, the Avoid Knowledge Score, and the Escape Knowledge Score. 
These three scores were created using a combination of item types. 
Some items asked participants, “Do you think these things are safe or 
not?” Response options were “Not Safe,” “Do not Know,” or “Safe.” 
Other items asked participants, “Do you think these things are true or 
false?” Response options were “False,” “Do not Know,” or “True.” 
Finally, other items asked participants, “Can you do these things?” 
Response options were “No,” “Do not Know,” or “Yes.” Participant 
responses for all 34 items were recoded as dichotomous variables and 
categorized as being “correct” or “incorrect.”

2.4.1 Recognize knowledge score
Thirteen items were included in the Recognize Knowledge Score 

to assess participants’ ability to recognize dangerous people and 
situations. The number of correct responses were summed to create a 
composite score (ranging from 0 to 13), with higher scores indicating 
more knowledge about how to recognize dangerous people and 
situations. Example items included “All bad grown-ups are strangers,” 
“All bad grown-ups are scary,” and “I know if someone tells me a 
tricking lie.”

2.4.2 Avoid knowledge score
Seventeen items were included in the Avoid Knowledge Score to 

assess participants’ ability to avoid dangerous people and situations. 

TABLE 1 Comparisons of 1HR Workshop and 3HR Class.

1HR WORKSHOP BOTH 1HR and 3HR 3HR CLASS

Opening (Full Group)

Most people are good.

Some people are unwell.

“Just in case” for bad grown-ups.

What to do if you meet a bad  

grown-up.

Everyday awareness skills.

Instinct as a safety tool.

Self-Defense Skills  

(Small Groups)

High Targets (eyes/nose/throat)

Biting as a defensive technique

Middle Targets (Groin)

Low Targets (Shins/Knees/Feet)

Closing (Full Group)

Never keep secrets/Tell trusted  

adult.

Allowed to say no/be impolite. 

Q&A

Content and Topics

Predators can be strangers, people we know, 

adults or bigger/older kids

Most people are good

Bad grown-ups want the easiest target, do not 

be an easy target

Confident response to a threatening person or 

unsafe situation

Confident response to an attacker

Bad grown-ups are liars

Never keep secrets/tell trusted adult

It’s okay to say no and defend yourself if someone 

is trying to make you do something that makes 

you feel uncomfortable or unsafe

Segment 1—Overview

Most people are good.

Some people are unwell.

Who are bad grown-ups and what do they do to 

children?

“Just in case” for bad grown-ups.

Segment 2—Be SMART

Lies/Lures/Tricks

Awareness/Everyday Safety Habits

Safety Rules

Video Reinforcement

Segment 3—Be STRONG

Responding to an attack

Self-Defense Skills

(see 1HR Workshop)

Segment 4—Closing

Allowed to say no/be impolite. 

Q&A

1HR WORKSHOP TOPICS:

 • Understand predators aren’t always strangers.

 • Understand that most people are good.

 • Understand how to respond to a threat.

 • Understand how to respond to an attack.

 • Never keep secrets/tell trusted adult.

 • Understand rules for target avoidance.

3HR CLASS TOPICS:

 • Understand predators aren’t always strangers.

 • Understand that most people are good.

 • Understand how to respond to a threat.

 • Understand how to respond to an attack.

 • Never keep secrets/tell trusted adult.

 • Understand rules for target avoidance.

 • Understand how predators harm children.

 • Understand how predators manipulate victims.
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The number of correct responses were summed to create a composite 
score (ranging from 0 to 17), with higher scores indicating more 
knowledge about how to avoid dangerous people and situations. 
Example items included “It is okay to keep a secret from my parents” 
and “I know when it’s okay to help a grown-up.”

2.4.3 Escape knowledge score
Four items were included in the Escape Knowledge Score to assess 

participants’ ability to escape from dangerous people and situations. 
The number of correct responses were summed to create a composite 
score (ranging from 0 to 4), with higher scores indicating more 
knowledge about how to escape from dangerous people and situations. 
Example items included “I should tell my parents if someone tries to 
hurt me” and “I can unfreeze my body with my safe voice.”

2.4.4 Risk factors
Parents or guardians were asked to report “Yes” or “No” on a series 

of potential risk factors, including whether their child received free or 
discounted lunches at school, whether their child had ever participated 
in a predatory safety training program, whether their child had been 
bullied in the past 12 months, whether their child had been in a physical 
fight in the past 12 months, and whether their child had been the victim 
of physical abuse, verbal or emotional abuse, sexual abuse, or neglect.

2.4.5 Demographics
Some demographic questions were asked about the participant 

(age, gender, grade in school, ethnicity, race), about who the 
participant is currently residing with, and about the parent or guardian 
(gender, relationship to child, education, employment status, and 
household income). Age and gender of participants were used as 
control variables in our analyses.

2.5 Missing data

Like all longitudinal studies, our study experienced participant 
attrition. At baseline, 473 participants answered the knowledge 
questions. Of those 473 participants, 233 were assigned to the 
comparison group, 151 were assigned to 1HR Workshop, and 35 were 
assigned to the 3HR Class. To ensure we were adequately assessing the 
program’s intervention effect (IE), we removed every participant who 
did not answer the knowledge questions at baseline, posttest, and 
follow-up from our analyses. After removing the non-respondents, 
our final sample size was 358. Of those 358 participants, 211 belonged 
to the comparison group, 119 belonged to the 1HR, and 28 belonged 
to the 3HR group.

2.6 Data analysis

Basic frequencies and descriptive statistics were performed for all 
participants. To test the effectiveness of the program, we examined if 
the CG differed from the 1HR Workshop treatment group and the 
3HR Class treatment group at baseline, if the average difference 
between a participant’s posttest score and their baseline score (i.e., the 
immediate IE) differed by group and if the immediate IE differed from 
zero for the 1HR Workshop and 3HR Class, and if the average 
difference between a participant’s follow-up test score and their 

baseline score (i.e., the long-term IE) differed by group and if the long-
term IE differed from zero for the 1HR Workshop and 3HR Class. 
Because the CG did not receive the intervention, we will refer to the 
difference between their mean posttest and baseline scores as the 
immediate difference rather than the immediate IE. Similarly, we will 
refer to the difference between their mean follow-up and baseline 
scores as the long-term difference rather than the long-term IE. A 
series of paired-sample t-tests and chi square tests were performed to 
assess changes in participant knowledge over time. Repeated measures 
ANOVA controlling for group were performed to compare the 1HR 
Workshop with CG and 3HR Class with CG.

To test these effects, we  estimated the following model for 
each score:

 

Y B B Sex B Grade B HR B HR B T
B T B HR T B HR T

= + + + + + +
+ ∗ + ∗

0 1 2 3 4 5

6 7 8

1 3 2

3 1 2 3 2 ++ ∗ +
∗

B HR T
B HR T

9

10

1 3

3 3.

Of interest in the above equation are the regression coefficients: 
B_3 to B_10. Before we  describe the effects estimated by these 
coefficients, however, it is important to note that each effect must 
be interpreted at a given value of gender (Female or Male) and grade 
level (2nd Grade or 4th Grade) because we  controlled for a 
participant’s gender and grade level in the models.

Coefficients B_3 and B_4 estimate the difference between the 1HR 
Workshop’s average score at baseline and the CG’s average score at 
baseline and the difference between the 3HR Class’s average score at 
baseline and the CG’s average score at baseline, respectively. 
Coefficients B_5 and B_6 estimate the immediate and long-term 
differences for the CG, respectively. Because participants in the CG 
did not receive the intervention, significant changes in the CG’s mean 
baseline score could be indicative of a general time trend. Coefficients 
B_7 and B_8 estimate the difference between the 1HR Workshop’s 
immediate IE and the CG’s immediate difference and the difference 
between the 3HR Class’s immediate IE and the CG’s immediate 
difference. Coefficients B_7 and B_8, however, do not directly estimate 
the immediate IE for either treatment group. To estimate the 
immediate IE for both treatment groups, we added coefficient B_5 to 
coefficients B_7 and B_8. That is, we calculated a simple slope for each 
group. Coefficients B_9 and B_10 estimate the difference between the 
1HR Workshop’s long-term IE and the CG’s long-term difference and 
the 3HR Class’s long-term IE and the CG’s long-term difference. 
Similar to the immediate IE, we added coefficient B_6 to coefficients 
B_9 and B_10 to estimate the long-term IE for both treatment groups. 
Finally, for each score, we estimated the model above as a linear mixed 
effects model (LMM). This allows us to directly model the dependence 
among a given participant’s repeated measures. Statistical significance 
was identified at a p-value of <0.05.

3 Results

3.1 Sample characteristics

Sample characteristics are reported in Table 2. Among the 183 
participants with demographic data (i.e., reported by parents or 
guardians at registration), 67.2% were female, 51.1% were in grade 4, 
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95.0% were non-Hispanic, and 71.4% were White. The majority 
(91.4%) had never participated in a predatory safety training program.

3.2 Intervention effects

For each LMM, Table 3 contains the unstandardized regression 
coefficient estimates and their standard errors. Table 4 contains the 
recognize, avoid, and escape score means and standard deviations, by 
group and time point, as well as the simple slope tests (e.g., testing if 
the immediate IE for a given treatment group is different than zero) 
and comparisons of the treatment groups’ (1HR Workshop vs. 3HR 
Class) immediate and lasting IEs.

3.2.1 Recognize knowledge scores
The raw means for the Recognize Score, by group and time 

point, are plotted in Figure 1. This plot shows that, despite seemingly 
small baseline differences, both treatment groups experienced 
immediate and long-term IEs. We found that the CG’s Recognize 
Score baseline mean was significantly larger than the 1HR 
Workshop’s Recognize Score baseline mean (B = −0.52, p ≤ 0.05) and 
the 3HR Class’s Recognize Score baseline mean (B = −0.95, p ≤ 0.05). 

However, the CG’s Recognize Score mean did not significantly 
change from baseline to posttest (B = 0.19, p > 0.05), compared to the 
1HR Workshop’s Recognize Score mean which increased by 
3.21 units (p ≤ 0.01) and the 3HR Class’s Recognize Score mean 
which increased by 5.25 units (p ≤ 0.01; see Table 3). Further, the 
1HR Workshop and 3HR Class’s immediate IEs were both larger 
than the CG’s immediate difference (B = 3.02, p ≤ 0.01 and B = 5.06, 
p ≤ 0.01, respectively), and the 1HR Workshop’s immediate IE was 
smaller than the 3HR Class’s immediate IE (B = −2.04, p ≤ 0.01). The 
Recognize Score follow-up means for each group were significantly 
greater than their Recognize Score baseline means. However, the 
intervention had a longer-term IE on the treatment groups compared 
to the CG. The long-term IEs for each treatment group were greater 
than the CG’s long-term difference (B = 2.13, p ≤ 0.01 and B = 3.77, 
p ≤ 0.01, respectively). In addition, the 1HR Workshop’s long-term 
IE was 1.64 units smaller (p ≤ 0.01) than the 3HR Class’s 
long-term IE.

3.2.2 Avoid knowledge scores
The raw means for the Avoid Score are plotted in Figure 1. No 

statistically significant differences were found between the three 
groups at baseline at the 0.05 level. As for the immediate IE, the Avoid 
Score mean plot shows that the Avoid Score means for both treatment 
groups increased immediately following the intervention, whereas the 
CG’s Avoid Score mean remained the same. We found a significant 
immediate IE for both the 1HR Workshop, which exhibited a mean 
increase of 1.56 units (p ≤ 0.01), and the 3HR Class, which exhibited a 
mean increase of 2.21 units (p ≤ 0.01), but not for the CG. Further, 
we found that the immediate IEs for the 1HR Workshop and 3HR 
Class were both significantly larger than the immediate IE for the CG 
(B = 1.38, p ≤ 0.01 and B = 2.03, p ≤ 0.01, respectively), and we found 
that the immediate IE for the 1HR Workshop was similar to the 
immediate IE for the 3HR Class. At follow-up, the Avoid Score means 
for both treatment groups appear to remain larger than their baseline 
means, while the CG’s follow-up Avoid Score mean appears to be no 
different from its baseline mean. In support of this, we  found a 
significant long-term IE for both the 1HR Workshop (B = 1.32, 
p ≤ 0.01) and the 3HR Class (B = 2.39, p ≤ 0.01). The 1HR Workshop’s 
long-term IE was also smaller than the 3HR Class’s long-term IE 
(B = −1.07, p ≤ 0.05).

3.2.3 Escape knowledge scores
The raw means for the Escape Score are also plotted in Figure 1. 

Like the Avoid Score plot, there were no statistically significant 
differences between the treatment and comparison groups at baseline. 
The Escape Score mean plot also suggests that both the 1HR Workshop 
and the 3HR Class experienced an immediate IE as their posttest 
means were 1.36 units and 1.86 units larger than their baseline means, 
respectively. We tested these differences and found that they were both 
different from zero (p ≤ 0.01). Contrastingly, we  found that the 
difference between the CG’s posttest mean and baseline mean 
(0.06 units) was not significantly different than zero. We  also 
determined that the immediate IEs for both treatment groups were 
larger than the CG’s immediate difference. The 1HR Workshop’s 
immediate IE was 1.30 units larger than the CG’s (p ≤ 0.01), and the 
3HR Class’s immediate IE was 1.80 units larger than the CG’s 
(p ≤ 0.01). Further, the 1HR’s immediate IE was smaller than the 3HR 
Class’s immediate IE (B = −0.50, p ≤ 0.01).

TABLE 2 Sample characteristics*.

Total

Student age (n = 183)

  Age 7 29.0%

  Age 8 21.3%

  Age 9 25.1%

  Age 10 24.6%

Student’s gender (n = 183)

  Female 67.2%

  Male 32.8%

Student’s grade in school (n = 182)

  2nd 48.9%

  4th 51.1%

Student’s ethnicity (n = 181)

  Non-Hispanic 95.0%

  Hispanic 5.0%

Student’s race (n = 182)

  American Indian or Alaska Native 2.1%

  Asian 13.2%

  Black or African American 16.5%

  White 71.4%

Students currently live with (n = 182)

  Biological Mother 97.3%

  Biological Father 85.2%

  Biological Siblings (older) 30.8%

  Biological Siblings (younger) 27.1%

  Grandparent 4.4%

*Reported by parents and guardians.
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TABLE 4 Recognize, avoid, and escape score means, standard deviations, and intervention effects (n  =  358).

Baseline Post-test Follow-up Baseline Immediate IE Long-term IE

CG 1HR 3HR CG 1HR 3HR CG 1HR 3HR 1HR-
CG

3HR-
CG

CG 1HR 3HR 1HR-
3HR

CG 1HR 3HR 1HR-
3HR

Recognize (13 

Items)
Mean 7.79 7.18 6.71 7.98 10.39 11.96 8.09 9.61 10.79

−0.52 

(0.26)*

−0.95 

(0.47) *

0.19 

(0.14)

3.21 

(0.18) **

5.25 

(0.37) **

−2.04 

(0.42) **

0.30 

(0.14) *

2.43 

(0.18) **

4.07 

(0.37) **

−1.64 

(0.42) **

SD 2.29 2.35 2.09 2.32 2.26 1.6 2.36 2.32 2.08

Avoid (17 

Items)
Mean 13.5 13.5 13.86 13.68 15.06 16.07 13.64 14.82 16.25

0.03 

(0.30)

0.56 

(0.55)

0.18 

(0.15)

1.56 

(0.19) **

2.21 

(0.40) **

−0.65 

(0.44)

0.14 

(0.15)

1.32 

(0.19) **

2.39 

(0.40) **

−1.07 

(0.44) *

SD 2.71 2.94 1.92 2.95 1.94 1.21 2.93 2.11 0.89

Escape (4 

Items)
Mean 2.16 2.16 2 2.22 3.52 3.86 2.21 3.49 3.75

0.02 

(0.11)

−0.09 

(0.20)

0.06 

(0.06)

1.36 

(0.08) **

1.86 

(0.17) **

−0.50 

(0.19) **

0.05 

(0.06)

1.33 

(0.08) **

1.75 

(0.17) **

−0.42 

(0.19) *

SD 1 1.07 0.94 1.01 0.82 0.45 1.06 0.79 0.59

Numbers in parentheses are standard errors.
CG, Comparison Group; 1HR, One-Hour Treatment Group; 3HR, Three-Hour Treatment Group; IE, Intervention Effect.
*p ≤ 0.05; **p ≤ 0.01.

TABLE 3 LMM results by recognize, avoid, and escape scores.

B0 B1 B2 B3 B4 B5 B6 B7 B8 B9 B10
Intercept 
variance

Residual 
variance

Recognize 7.27 (0.23)** 0.47 (0.22)* 0.53 (0.21)** −0.52 (0.26)* −0.95 (0.47)* 0.19 (0.14) 0.30 (0.14)* 3.02 (0.23)** 5.06 (0.40)** 2.13 (0.23)** 3.77 (0.40)** 3.20 1.96

Avoid 13.46 (0.27)** 0.29 (0.26) −0.21 (0.25) 0.03 (0.30) 0.56 (0.55) 0.18 (0.15) 0.18 (0.15) 1.38 (0.24)** 2.03 (0.42)** 1.18 (0.24)** 2.26 (0.42)** 4.64 2.22

Escape 2.08 (0.10)** 0.14 (0.09) 0.00 (0.09) 0.02 (0.11) −0.09 (0.20) 0.06 (0.06) 0.05 (0.06) 1.30 (0.10)** 1.80 (0.18)** 1.28 (0.10)** 1.70 (0.18)** 0.52 0.40

Numbers in parentheses are standard errors.
B0, Intercept; B1, Sex; B2, Grade; B3, 1HR Effect; B4, 3HR Effect; B5, Posttest Effect; B6, Follow-Up Effect; B7, 1HR × Posttest; B8, 3HR × Posttest; B9, 1HR × Follow-Up; B10, 3HR × Follow-Up.
Intercept variance = Between-Participant Variance; Residual Variance = Within-Participant Variance.
*p ≤ 0.05; **p ≤ 0.01.
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Finally, the Escape Score follow-up means for both treatment 
groups were larger than their baseline means, while the CG’s Escape 
Score follow-up mean was not significantly different than its baseline 
mean (B = 0.05, p > 0.05). The 1HR Workshop’s Escape Score follow-up 
mean was 1.33 units larger than its baseline mean (p ≤ 0.01) and the 
3HR Class’s Escape Score follow-up mean was 1.75 units larger than 
its baseline mean (p ≤ 0.01). We also found that the long-term IEs 
experienced by the 1HR Workshop and the 3HR Class were 
significantly greater than the CG’s long-term difference. Specifically, 
the 1HR Workshop’s long-term IE was 1.28 units (p ≤ 0.01) greater 
than the CG’s long-term difference, and the 3HR Class’s long-term IE 
was 1.70 units (p ≤ 0.01) greater than the CG’s long-term difference. 
Further, we  found that the 1HR Workshop’s long-term IE was 
0.42 units less than (p ≤ 0.01) the 3HR Class’s long-term effect.

4 Discussion

This program aimed to assist young participants to recognize, 
avoid, and escape potentially dangerous people and situations. Findings 

from this evaluation indicate that participants in the 1HR Workshop 
and the 3HR Class significantly increased knowledge related to 
predator safety when compared to students in the control group who 
did not receive an intervention. Relative to the CG condition, 
significant improvements were observed on the Recognize, Avoid, and 
Escape knowledge scores for both the 1HR and 3HR conditions from 
baseline to post-test (data collected the same day). Although some 
tapering was observed at 1-month follow-up for some outcomes, most 
values at follow-up still showed significant improvement relative to 
baseline values. This suggests the intervention effects were maintained 
over time. Intervention knowledge and skills retained over time is an 
effective primary prevention for child abuse (20, 30).

Knowledge-related items were developed by the study evaluators 
based on their review and real-time observation of the RUK curricula 
(i.e., 1HR Workshop and 3HR Class), which ensured the items reflected 
the content and activities included in the intervention. Beyond the study 
evaluators, RUK staff and volunteers with experience hosting the 
intervention were asked to review the items for face and content validity. 
No other forms of validation were performed prior to collecting data 
from youth participants. For some knowledge-related items (especially 
associated with the avoid knowledge score), participants across 
conditions answered correctly at multiple time points. This indicates that 
these items could be considered “general knowledge” among elementary 
school students. This evaluation focused on second and fourth grade 
students as proxies for a broader range of elementary students. While 
cognitive abilities may differ markedly between first and fifth grade 
students, study findings suggest the program content and activities can 
be appropriate and effective for elementary students in other grades. 
Additional studies are needed with elementary-age students in other 
grades to confirm the effectiveness of the 1HR and 3HR versions of the 
program. While the magnitude of knowledge changes was similar 
between the 1HR and 3HR conditions, the impact of the 3HR Class was 
stronger in some instances. This finding is likely due to greater 
intervention exposure and dose. Despite these differences, the overall 
effects of the program remain, suggesting that with small refinements, 
the 1HR Workshop version could achieve similar outcomes among 
children in other settings. This result is in alignment with Gubbels and 
colleagues’ findings from their meta-analysis of school-based prevention 
programs for child abuse where they found that shorter sessions provided 
more significant results (21). Although this study indicates program 
participants showed increased knowledge and awareness about predator 
avoidance, future research should assess the intervention’s influence on 
other positive and negative emotions (e.g., confidence, anxiety).

This exploratory, quasi-experimental trial was not without 
limitations. One potential shortcoming was the sample’s homogeneity. 
Student participants were primarily non-Hispanic and White, which 
may not be representative of racially or ethnically diverse groups (31). 
Additionally, data related to youth participants’ sociodemographics 
were not collected directly from the child; rather, these data were 
voluntarily reported by parents and guardians upon registration, 
which limited the ability to fully document and account for participant 
characteristics in the current study. Only about 51% of parents and 
guardians voluntarily provided this information. Reasons for refusing 
to complete registration data collection was not documented. Further, 
in that this study was the first formal evaluation of the RUK program, 
these data were not routinely collected from youth participants. As 
such, we were unable to determine if the characteristics of the youth 
who participated in the current study were representative of the youth 
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Raw mean plots for the recognize, avoid, and escape knowledge 
scores.
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typically served by RUK. While participants were recruited from 
organizations who had offered RUK in the past, the current sample 
may not be widely generalizable to other youth samples. Future studies 
should attempt to engage more diverse participants and collect 
additional information from participants, which may give greater 
context about program effectiveness across participant sub-groups.

Groups of students were not randomized into their respective 
condition (CG, 1HR, 3HR) because of the hosting organization’s 
availability to implement a RUK program in the desired time frame 
or their ability to implement the 3HR. Some groups of students were 
recruited in public elementary schools with limited availability 
compared to after school programs, private schools, and faith-based 
schools where they could make themselves available between 1 and 
3 h for this program. Recruitment relied on the organizations to 
engage parents and guardians of youth; however, the number of 
parents approached at each site is unknown, which limited our ability 
to calculate agreement and refusal rates. Once the pool of willing 
organizations was identified, we  worked with the RUK staff to 
equitably distribute those organizations by type, across the 
intervention arms, while considering the participant grade levels 
(2nd and 4th), which may have introduced between-group bias. 
Despite the lack of randomization, this quasi-experimental study 
suggests beneficial effects from the program (relative to no 
intervention) and highlights the importance of delivery site factors 
that may influence future program adoption and implementation. 
Future studies should transcend the 1-month follow-up and examine 
longer-term retention of intervention effects.

The two interventions were developed for school-aged children but 
included some parental involvement, which was especially welcomed 
within the 3HR Class. The outcome evaluation, however, did not assess 
knowledge and behavior changes among parents and guardians. Future 
evaluations of this program would benefit exploring associations 
between this program and family communication (e.g., in disclosing 
information, continuing the safety dialog with their children) and 
maintenance of preventive behaviors around child abuse over time 
(32). Considering that perpetrators of child abuse are often parents, 
family members, or familiar adults, improving communication skills 
among trusted parents/guardians and children is important to facilitate 
and encourage discussion and disclosure about inappropriate behaviors.

The RUK program versions evaluated in this study were interactive 
and taught participants, in an age-appropriate way, how to recognize, 
avoid, and escape unsafe people and situations. However, limited 
information is available on the theoretical models driving the pedagogical 
approaches used in these two versions. In addition, while the topics of 
predation and abuse may be frightening, the curricula attempt to avoid 
fear tactics and focus on awareness and empowerment. Although not 
anticipated, and not assessed in the current trial, future studies should 
examine the presence of any potential iatrogenic effects resulting from 
program content (e.g., fear). Future studies should also directly ask 
participants to report past experiences with predation or other risk factors 
such as bullying, which may help contextualize benefits resulting from the 
RUK interventions.

Despite potential shortcomings, the robustness of this study’s 
outcomes indicates high internal reliability and a high potential to 
replicate and achieve similar intervention effects in diverse youth 
populations. While the RUK programs for this study were conducted 
in school settings, the intervention itself was not specifically created 
to be a school-based intervention. The two RUK program versions are 
brief, versatile, and have potential to be  implemented in various 

community-based settings including schools, community centers, 
scouts, and faith-based organizations.

5 Conclusion

This outcome evaluation suggests that the two RUK program versions 
are effective to raise awareness and educate children about how to protect 
themselves from abuse. Programs such as RUK are recommended to 
reinforce existing knowledge and introduce new content about predator 
avoidance. The format of these brief interventions is especially valuable 
because they can be  easily transferrable and embedded into diverse 
settings without disrupting ongoing curricula or activities.
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Introduction: Norway’s healthcare system needs a diversified work force to meet 
societal demands for improved cultural competence. However, many migrants 
in Norway who were educated as health professions in their home countries are 
not practicing these professions. This may negatively affect their physical and 
mental health and hinder their personal social integration. Though good health 
is often seen as a precondition for work, relevant working activities can also 
improve health. However, including health professionals with foreign education 
in academic institutions prior to receiving necessary accreditation is a complex 
task. This study will pilot an intervention aiming to improve health through 
meaningful integration of these professionals in academic environments.

Materials and methods: This paper is a protocol for a non-randomized pilot 
intervention study targeting migrants who are waiting for their health education 
accreditation in Norway. To test the benefits of meaningful activity on health 
and explore possibilities for implementing such activity, we  have designed a 
six-month long intervention consisting of including nurses, doctors, and other 
highly educated migrants with healthcare backgrounds between 20 and 67 years 
of age, into health-related working tasks, at two higher education institutions in 
Bergen, Norway. The intervention will be tailored according to the participant’s 
expertise. This hybrid type 2 pilot protocol paper will present how feasibility, 
fidelity, dose received (satisfaction), and dose of exposure (participation), will 
be assessed and whether the intervention is experienced as beneficial for the 
participants’ health as primary outcome utilizing both quantitative and qualitative 
methods.

Conclusion: We present a complex, personalized intervention that has the 
potential for large scale implementation in the future. By thoroughly presenting 
our designed intervention and assessment methods, this protocol will add to 
the study’s transparency and facilitate replicability and comparison with future 
studies. This study will be of benefit to the migrants themselves, policy makers, 
government agencies and academia at large as it can point to a unique and 
sustainable way of speeding up the integration of highly educated migrants in 
their respective fields in a new host country.
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1 Introduction

In Norway, 42% of migrants, compared with 14% of the majority 
population, are overqualified for their current jobs, and a substantial 
number of these migrants have a health professional background (1). 
Simultaneously, Norway and other high-income countries are 
experiencing a shortage of healthcare professionals, in addition to an 
aging population that will pose further stress to the healthcare system 
(2). High-income countries are also becoming increasingly diverse 
with respect to migrant populations, thereby diversifying needs 
among the citizens (3). A multicultural workforce has been suggested 
as one possible solution for this challenge (2).

Immigrants in Norway, defined as persons born abroad of two 
foreign-born parents and four foreign-born grandparents, comprises 
18.9% of the total population (4, 5). In the period from 2016 to 2020, 
the proportion of employed people with an immigration background 
increased from 15.7 to 18.1% (5). There were approximately 34,400 
people with a foreign background who worked within the health and 
social services in Norway in 2014. Among them, 10,300 were nurses, 
while nearly 5,100 were doctors. Norway’s doctor coverage is 5.2 
doctors pr. 1,000 residents for the years 2021 (2, 3). Even with this 
increase in labor among people with an immigration background, 
there is a growing need for health personnel in Norway, and recruiting 
professionals from abroad has been suggested as a solution (3).

Implementing strategies to improve workforce diversity and 
workplace inclusivity is highly lauded, but also difficult to execute. 
Intentions to diversify the workplace and workforce have failed due to 
lack of implementation strategies and sustainable solutions in 
academia and numerous other industries (6). Many reasons for these 
findings have been proposed, but viewing an increase in diversity as a 
short-term measure has emerged as one key explanation (6–11). Most 
high-income countries prioritize the integration of migrants with 
diverse skillsets into the labor market (12). Until recently, research on 
integration efforts has focused on migrants with low educational 
attainment and are struggling in the workplace (10). There is still 
limited literature regarding highly educated migrants with health 
education backgrounds (10, 13–18).

Health professionals can be understood as a group of professionals 
that “maintain health in humans through the application of the 
principles and procedures of evidence-based medicine and caring. 
Health professionals study, diagnose, treat and prevent human illness, 
injury and other physical and mental impairments in accordance with 
the needs of the populations they serve” according to the WHO 
definition of the term (19). Typically, studies on integration include 
health only as a prerequisite for integration (20). However, 
bureaucratic bottlenecks that stall the healthcare sector’s accreditation 
process may negatively affect the physical and mental health, as well 
as social integration of highly educated migrants with healthcare 
backgrounds (21–24). The integration paradox highlights this 
complexity, as migrants with higher education feel less connected to 
their host countries due to their perceived relative deprivation 
compared to the host population (25). High and unmet expectations 
also fuel a sense of disengagement from the host country. A lower 

sense of belonging is further increased by a higher sense of perceived 
discrimination (10). Furthermore, migrants’ poor integration is costly 
for the host society due to productivity loss (17, 18).

As health and integration are intertwined (24), we hypothesize 
that by including migrants in meaningful activities, we  will see 
improvement in self-rated health (SRH) and quality of life (QoL). SRH 
is used as a proxy for general health, well-known from the literature 
and related to several other health outcomes and death (26). 
Meaningful integration can be understood as the process in which a 
person utilizes his/her experiences, competence, and resources 
professionally and in other life domains. Health, meaningful 
integration, and working life do not exist in silos, but rather in mutual 
interaction whereby each influences the others (9, 10). Integration 
through meaningful activities is positive for health, yet there is a gap 
in the literature whether this is also the case for migrants with higher 
health education (8, 10).

This intervention is part of the “Integration for health 
“(Int4Health)-study, which emerges from needs detected during the 
previous CHART-study (Changing Health and health care needs 
Along the Syrian Refugees’ Trajectories to Norway). The CHART-
study studied health, health care needs, and quality of life among 
Syrian refugees during migration and their first year after arrival in 
Norway (27). In that study, migrants from Syria were studied pre- and 
post-arrival to Norway. Findings detected that SRH and QoL 
improved with greater time spent in Norway (27). The current study 
expands beyond Syrian refugees to all migrants, with a specific focus 
on health professionals.

To our knowledge, no studies have been conducted on the links 
between meaningful integration and health among highly educated 
migrants. Furthermore, if such a link exists, we need information on 
how meaningful integration activities can be facilitated in academic 
institutions. To close these research gaps, we have designed a pilot 
study to test the effect on health and the feasibility of an intervention 
including highly educated migrants with healthcare backgrounds in 
meaningful, work-related tasks in academic institutions. In this paper, 
we present the pilot study’s protocol. In this paper, we present the pilot 
study’s protocol.

2 Methods and analysis

2.1 Study design

This protocol presents a pilot study for a non-randomized 
intervention in the city of Bergen, Norway, with a control arm in the 
city of Kristiansand, Norway. This pilot intervention implements an 
effectiveness-implementation hybrid design, known as a hybrid type 
2 trial. Such designs study both effectiveness – the degree to which an 
intervention is successful in producing the desired result – and the 
impact of the implementation strategy on the outcomes – the methods 
used to achieve the results. In these studies, outcome measures and 
hypotheses are clearly pre-defined. The implementation strategy 
resembles what would be intended for future implementation in a 
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definitive randomized controlled trial. A hybrid type 2 trial design 
therefore allows our study an initial assessment of the intervention’s 
effect on the participant’s health and to explore which components of 
the implementation strategy need further refinement by studying its 
feasibility, fidelity, dose received (satisfaction) and dose of exposure 
(participation) through qualitative and quantitative methods. For 
pilots, hybrid type 2 trials are useful especially if no full-scale 
intervention is executed (28–30).

2.2 Setting

This study’s intervention was developed at the Faculty of Medicine 
at the University of Bergen, in collaboration with the Western Norway 
University of Applied Sciences, both of which will host the study 
participants. The participants will therefore have their placements at 
either of these locations. The project team collaborates closely with the 
Norwegian Labor and Welfare Administration (NAV) and Bergen 
municipality. These two stakeholders are important because they are 
formally in charge of migrant integration programs, and because 
many of the potential participants are already engaged in NAV 
programs, which also provide them with financial support. Following 
an agreement with NAV in Bergen, participation in this intervention 
will not result in any loss of income for participants. Kristiansand is 
our control group is due to our formal cooperation with Kristiansand 
municipality in the study that allowed us to include Kongsgård School 
Center as place to conduct the surveys for the participants in the 
introductory programs there.

2.3 Timeframe

Meetings prior to the intervention with relevant stakeholders such 
as NAV, Bergen municipality, non-governmental organizations and 
user representatives were conducted in the spring of 2022. Content for 
the preparation days for the participants were also developed during 
spring of 2022. Recruitment for the pilot study started in November 
2022 and will last until June 2023. To recruit enough participants and 
mentors, different participants will be recruited and be enrolled in two 
rounds, prior to each of the intervention periods lasting 6 months. The 
first wave of piloting is planned from January to June 2023 while the 
second wave of the piloting will last from August to December 2023. 
Analyses of the data gathered through the intervention, publication of 
papers and dissemination to stakeholders and society will start in 2024 
and last until the end of 2025.

2.4 User involvement in developing the 
intervention

Two user representatives, one male and one female, both of whom 
are pharmacists and have migrant backgrounds from Asia and the 
Middle East respectively, were consulted about recruitment strategies 
and several practical subjects related to the intervention. They 
provided insight into challenges the target group may face regarding 
work hours and childcare, as well as the necessity of properly 
distributed and appropriate information. For the selection of the 
mentors and their involvement in the project, we consulted with an 

academic staff with experience in inclusive teaching environments at 
the Faculty of Medicine. The first author and several senior researchers 
in the team of the “Integration for health” research project have 
migrant background, which is an additional asset for recruiting 
participants and organizing the fieldwork logistics and has 
been successful.

2.5 Recruitment of participants

To recruit suitable participants, formal letters are sent to the heads 
of social services along with NAV who conveyed the information to their 
social workers. When the social workers receive this information, they 
can contact us for more information to clarify the adequacy of the 
intervention for a particular client and/or provide us the contact 
information for consenting clients. In addition to the explained 
collaboration with NAV for the recruitment of participants, flyers, 
leaflets, and information sheets about the study will be distributed to 
non-governmental organizations and churches in Bergen. Information 
will also be sent by email to stakeholders in migration, health, education, 
and civil society. Various migrant interest groups will be contacted and 
visited. Dissemination on Facebook in expatriate forums and associations 
of foreign doctors and dentists of Norway will also be utilized.

Once identified, each participant’s professional background is 
assessed by going through his/her curriculum vitae. The participant is 
thereafter interviewed for 30 min by the first author to intake further 
information regarding their place of living, education, work, 
Norwegian proficiency level, and aspirations for the coming 6 months. 
Information about the intervention is then provided and participants 
who satisfy all inclusion criteria and do not meet any exclusion 
criteria, as explained below, are eligible to enroll in the pilot study.

To recruit mentors, a formal letter will be sent to the dean of the 
Faculty of Medicine in Bergen along with all five heads of Departments 
at the medical faculty to convey information about the study. The 
same letter will also be sent to the heads of health education at the 
Western Norway University of Applied Sciences, and all heads of 
Departments at The Medical Faculty at the University of Bergen. 
We request that they disseminate the information to their various 
scientific environments and offering the possibility of a visit by a 
member of the research team for further details. In addition, 
information will be issued on the Departments’ intranet pages so the 
staff can access this information directly.

Once the participants have been recruited, the University of 
Bergen’s and the Western Norway University of Applied Sciences’ 
search engines and personal knowledge of the research team is used to 
match specialists in various health fields to the participants´ professional 
backgrounds. Once participant-mentor matches are identified, the 
participant’s curriculum vitae is sent along to the potential mentor with 
information about the study; if necessary, we will follow up with these 
potential mentors. Compatibility between mentor and mentee is 
assessed based on professional interests, work experience, and formal 
education to the best of our ability. As soon as the mentor agrees to join, 
a meeting with the mentee is arranged to introduce the pair and clarify 
the scope of tasks and time spent at the institution. The entire recruiting 
process, including contacts with stakeholders, will be repeated for the 
two rounds of different participants to make the steps as similar as 
possible. However, we also acknowledge that we would not be able to 
match everyone perfectly. In those few cases, we informed both parties 
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FIGURE 1

Flow chart overview of the intervention.

that whoever they were matched with, was not a full match, but that 
we would do our best to facilitate if challenges arise.

Regarding recruitment in Kristiansand, the school administration 
coordinated the practical and logistical challenges such as rooms, time 
slots, and information for the students and teachers. Both the school’s 
management and teachers received a formal letter prior to the 
recruitment. Only those students who met the inclusion criteria were 
instructed by the teachers and attended the survey. Participants in the 
control group were informed by the school’s psychosocial team before 
our arrival about the various mental health support systems in 
Kristiansand and encouraged to contact the local health care services 
if need be.

In Kristiansand we  recruited participants with a variety of 
educational backgrounds and not only with health background as in 
Bergen. This was due to recruitment challenges, as finding individuals 
with such a specific background was practically difficult and would have 
given us a smaller pool of candidates and thus less statistical power. 
However, we acknowledge that some baselines characteristic like years 
of residence or level or integration scores can differ, therefore describing 
and eventually adjusting for the differences will be crucial. The reason 
for having Kristiansand as a control group is due to earlier collaboration 
in the CHART-study. Their Introduction program, at the time of 
developing the protocol, was one of the few agencies that worked for 
early integration of refugees in the labor market in Kristiansand.

2.6 Intervention

The intervention for a single participant consists of a six-month 
assistantship with a personal mentor, matched as explained above, at 

one of two higher education institutions in Bergen. Through their 
mentors, the mentees are integrated into the larger educational and 
research groups at the institutions. The participants in the intervention 
will first take part in 3 days of preparation for the intervention. 
Training components include an overall introduction to the study and 
the educational institutions involved and discussions on challenges 
that may arise and how to solve them as well as training in cultural 
competence. They will also sign the informed consent form and 
answer the survey described below, for the first time.

They will then attend their institutions for a minimum of 2 days 
per week, taking part in their mentor’s or research group’s daily 
activities, which may entail meetings, supervision, lectures, and other 
relevant educational activities with an increasing degree of 
independence. We will not provide cultural competence training to 
the mentors, but we  will encourage the mentors to utilize and 
incorporate the participants’ cultural competence at the working 
place. The mentors will be the primary source of information for the 
participants at each placement site. The mentor’s role will consist of, 
among other tasks, to organize a working space, introduce the 
participants to the other colleagues, include the participants in tailored 
activities, involve the participant in the group’s daily activities and 
generally support the participants throughout the period (Figure 1).

2.7 Eligibility criteria

We recruit migrants defined as persons born outside of Norway 
who have a residence permit in the country, living in Bergen 
(intervention) or Kristiansand (controls). Their Norwegian language 
proficiency must be  at level A2 or above. To be  eligible for the 
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intervention group in Bergen, it is mandatory that participants have 
a health professional education gained abroad but lack full 
accreditation to work in the healthcare field in Norway. Participants 
in Kristiansand must have at least a high school education level to 
be included, but do not require a health professional background. 
Participants in Bergen must commit to the intervention for 
6 months.

2.8 Exclusion criteria

Participants with physical or mental ailments that require 
extensive medical follow-up will be excluded from the intervention 
(e.g., they appear to suffer from deep depression). If participants are 
already involved in meaningful, health-related work like researching 
in health care areas, they will also be  excluded from the study. 
Participants with a high level of psychological distress in the 
intervention group (assessed with Hopkins Symptom Check List with 
10 items with mean item score of >1.85) will be  referred to a 
psychologist, who will assess if the participants need further follow-up.

2.9 Data collection and measurement of 
effect

To the best of our knowledge, this is the first study to pilot an 
intervention for highly educated migrants with a main outcome of 
self-reported health improvement. However, there are no single 
formulae to assess complex intervention studies, with the intervention 
tailored to each participant. Thus, different holistic outcomes for 
health measures are included in the survey. Additionally, to assess 
possibilities for future implementation of the intervention and the 
impact of the implementation strategy on intervention outcomes, a 
complementary mixed methods approach will be used (31) using 
interviews and observations to collect and assess data on feasibility, 
fidelity, dose received (satisfaction), and dose of exposure 
(participation) (28). Quantitative information will be collected via 
questionnaires for the intervention and control groups. The 
intervention arm will also undergo personal interviews and 
observations. Lastly, mentors will also be interviewed.

2.9.1 Questionnaire
We have developed a questionnaire that all participants will 

answer twice: in Bergen, participants will complete the questionnaire 
once pre- and once post-intervention, and participants in the control 
arm in Kristiansand will also complete the questionnaire twice but 
with a six-month period between the responses.

The questionnaire is available in Norwegian and English and 
includes 40 questions with an expected time to complete of 35 min 
(Supplementary material A). The following questions, which have 
been used in several cultural settings, will be included in the survey 
(32–35).

Sociodemographic, sense of coherence and integration: 
Background questions on sociodemographic and migration factors 
are adopted from the CHART-study (26, 27). These questions include 
information about arrival year, emigration reason, educational level 
and background, marital status, language level, and 
household members.

The sense of coherence scale with 13 items (SOC-13) is used to 
measure subjective sense of comprehensibility, manageability, and 
meaningfulness in one’s life. SOC-13 assesses how people view their 
life and identifies how they use their resistance resources to maintain 
and develop good overall health (36–38). Our questionnaire includes 
10 questions from the Immigration Policy Lab Integration Index 
(IPL-12) related to the domains of integration, linguistic integration, 
and psychological integration (38). Two questions related to income 
level and understanding of political matters were excluded as they 
were not deemed to be necessary.

Variables on health and wellbeing: Self-rated health (SRH) is the 
individual’s own evaluation and perception of their health and is 
widely used in research related to health disparities in diverse 
populations. In our study, self-rated health is the main health outcome, 
assessed by the question: “How do you currently assess your health?” 
with the possible answers “very poor,” “poor,” “none,” “good,” or “very 
good.” Furthermore, the question “Do you  suffer from long-term 
(1-year) illness or injury of a physical or psychological nature that 
impairs your daily life?” and if yes, “How would you describe the 
impairment in terms of slight moderate or severe?” is included from 
the Nord-Trøndelag Health Study-3 (HUNT-3) but is not the main 
outcome (39).

The General Health Questionnaire (GHQ-12) is used to assess 
general mental health. The GHQ-12 consists of 12 items, each one 
assessing the severity of a mental problem over the past few weeks 
using a 4-point Likert-type scale from 0 to 3. The total score ranges 
from 0 to 36 (27). Individuals with scores above the cut-off point of 
12 could be classified as possibly having mental health problems 
associated with depression, anxiety, somatic symptoms, and social 
dysfunction (40, 41). The Hopkins Symptom Cheklist-10 (HSCL-10) 
measures symptoms of anxiety and depression. The HSCL-10 is 
comprised of ten questions asking the respondent to rate the burden 
of various symptoms of anxiety and depression during the last week 
on a 4-point Likert scale with range from 1 to 4 (42). A score ≥ 1.85 
is considered a valid cut-off value for prediction of mental 
distress (27).

Quality of life (QoL) is a broad concept covering all aspects of life, 
including health and non-health-related elements, that is appropriate 
to use when studying how exposure impacts physical, psychological, 
and social well-being. WHO-5 Well-Being Index will be  used to 
measure subjective psychological wellbeing during the last 2 weeks 
(43, 44). The raw score is calculated by totaling all five answers. The 
raw score ranges from 0 to 25 and to obtain a percentage score ranging 
from 0 to 100, the raw score is multiplied by 4. Using a WHO-5 cut-off 
score of ≤50 is recommendable when screening for clinical depression 
(41). In addition, we use three more questions from HUNT-3 (39).

2.9.2 Qualitative data
Outcome data related to the implementation strategy and 

effectiveness of the intervention will also be qualitatively collected 
through interviews and observation (28).

Interviews: To gain a deeper understanding of the experiences of 
the mentors and mentees, both parties will be interviewed at the end 
of the intervention. There is no interview component for the control 
group participants. The interviews will include questions related to the 
role of the mentorship, the experience of the mentee, and the perceived 
effect on the institutions. Mentees will also be asked to reflect on the 
intervention’s effectiveness on their health and lives. The interviews will 
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follow a semi-structured interview guide (Supplementary material B); 
they will be recorded and transcribed verbatim.

In terms of design, we will apply the convergent parallel design as 
we will collect qualitative and quantitative data simultaneously, but 
we will analyze the data sets separately. The aim of this design is that 
the data sets will enrich and inform each other. A thematic approach 
alongside an interpretative phenomenological analysis (IPA) will 
be used in the qualitative analyses (38, 45). The IPA method will give 
us access to the lived experiences of the participants and mentors. 
Data will be analyzed with an inductive-deductive approach. Our 
theoretical background for this paper will be theories on meaningful 
integration and health (38, 46, 47). Theories on feasibility and fidelity, 
implementation, and evaluation will also be applied. The first author 
will conduct the initial analysis of the data, supervised by the last 
author. Once this is completed the analyses will be  reviewed and 
modified together with the coauthors (48).

Observations: The first author will conduct systematic 
observations following a pre-structured checklist 
(Supplementary material C) for all participants in the intervention 
group during their placements. The observations will be used to assess 
the scope of tasks carried out by the participants and the fidelity of the 
implementation strategy. Each participant will be observed at least 
once in their working environment and observations will last between 
30 and 60 min. A complete overview of the methods and measures of 
the pilot study is presented in Table 1.

2.10 Power calculation and sample size

This pilot aims to evaluate both the feasibility and effectiveness of 
the piloted intervention. However, the sample size will probably not 
be  sufficient to rely on statistical significance to address the 
effectiveness in health outcomes. For reporting the results of the pilot 
study regarding effectiveness, we will therefore look at trends by using 
relative risk measures with CI without relying on statistical significance 
only. If the study is found to be feasible and the trends of effectiveness 
in a positive direction for the participants, a new study involving a full 
evaluation of the effect on health as measured by the SRH will require 
a total sample size of 120 participants with 40 participants in the 
intervention arm – 20 for each round – and 80 participants in the 
control arm, based on the assumptions of a 1:2 individually 
randomized controlled trial with superiority design, with 80% power, 
0.05 significance level of assessment, and standard deviation of 1.0 for 
both arms. The minimum detectable difference between the two arms 
is calculated to be 0.55.

2.11 Statistical analysis

Sociodemographic- and migration-related variables measured at 
baseline will be described for both the intervention and control arms. 
Continuous variables will be described with mean, standard deviation, 
and interquartile range. Categorical variables will be described as 
counts and percentages (absolute or relative frequency).

We will conduct intention to treat (ITT) analyses. However, it 
might not always be feasible to obtain information from participants 
who withdraw from a six-months intervention. As a part of the 
feasibility exploration, we will try to contact these participants by 
phone after the intervention period. This will allow us to compare the 
baselines assessments for those who left the intervention and see if 
they differ from the rest of the participants.

The effect on health will be  measured quantitively regarding 
changes in self-perceived health for each subject between the 
intervention and control participants. Based on the questionnaire, 
SRH scores will be  calculated pre- and post-intervention/
non-intervention for each participant in both arms. Mean SRH scores 
will be calculated in both arms and for both time points. Differences 
in the mean SRH scores at the two time points will be calculated to 
measure changes in SRH over time. Any difference in SRH change 
between the two arms will be estimated using both crude (unadjusted) 
analysis and linear (mixed) regression. We will explore changes in 
other health and wellbeing assessments in a similar way to determine 
whether a different measure better detects changes in health. However, 
we will obtain basic sociodemographic and migration related factors 
at the baselines questionnaire that will allow us to describe the 
participants for each of the rounds. In addition, we will collect data on 
perceived changes in health through qualitative interviews.

Assuming that covariates at baseline are mostly complete, missing 
outcome values at follow-up due to drop-outs (lost to follow-up) from 
the study, will be  tried corrected for, depending on missingness 
mechanism, using either simple approaches such as linear regression 
(Assuming Covariate-Dependent Missing Completely at Random) or 
more complex approaches [assuming missing at random (MAR)], 
such as GEE together with multiple imputation or inverse weighting, 
or using (linear) mixed model approach (using maximum likelihood 
methods) (49).

2.12 Evaluation of implementation strategy

Evaluating an implementation strategy is a complex endeavor for 
which there is not consensually accepted guidelines (28, 50). Many 
evaluating components can be included, but in this case, we will focus 
on feasibility, fidelity, dose received, or satisfaction, and dose of 
exposure, or participation, as suggested in the guidelines for 
conducting feasibility and pilot studies for implementation trials (28). 
In short data on evaluation will be collected through interviews and 
observations of both participants and mentors following a structured 
schema for observations and semi-structured interview guides for 
mentors and participants.

Feasibility will be assessed in our study by asking both mentors 
and participants how they experienced the implementation of the 
intervention, including the challenges they faced. For mentors, we will 
ask questions related to the execution of the mentor role. For 
participants, feasibility will be assessed by asking about the challenges 

TABLE 1 Data collection and evaluation method outcomes.

Evaluation method Evaluation outcome measures

Questionnaire
Self-rated health and other health outcomes, 

sociodemographic- and migration-related factors

Observations Fidelity, feasibility, dose of exposure

Individual interviews: 

participants

Experienced differences on self-rated health and 

other outcomes, dose received (satisfaction), dose 

of exposure (participation)

Individual interviews: 

mentors

Effect on institutions, feasibility, fidelity, dose of 

exposure (participation)
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and facilitators related to the placement, both at the personal level and 
regarding the institutions where they were placed. In addition, 
feasibility will be assessed through observations at the field.

Fidelity will be  assessed through observations in the field 
compared to the study protocol by reviewing our implementation 
strategy, assessing intervention delivery, and evaluating how the 
implementation was in line with the purpose of the study and its 
aims (51).

Dose received (satisfaction) is defined as the participants’ 
satisfaction with the dose of the intervention received and will 
be assessed through questions to participants regarding the scope of 
tasks they executed and to which degree they value them in both 
professional and personal terms (52).

Dose of exposure (participation) is defined as the extent to which 
the participant actively engaged with, interacted with, and was 
receptive to the intervention. It will be  assessed by asking the 
participants and the mentors about their stay at the institution, the 
activities they participated in, and their total time spent at 
the institution.

3 Discussion

Integration for health (Int4Health) is a research study anchored 
in the need to address a societal challenge. This protocol is a part of 
Int4Health aiming to describe how a pilot intervention aiming to 
improve health through meaningful professional integration, can 
be implemented. Executing interventions in academia is both complex 
and multifaceted, with various factors outside of the researcher’s 
control that can impact delivery of the intervention. Therefore, 
we  must prioritize thorough planning and execution of the 
intervention. Protocols are also important for transparency, 
evaluations, and future replications of findings (53). For these reasons, 
we present in this paper the protocol of a hybrid type 2 study testing 
an intervention aimed to improve migrant health through 
meaningful activities.

The possible challenges to the present pilot study must 
be acknowledged, nonetheless. First, a non-randomized intervention 
could be vulnerable to unmeasured, confounding variables. Further, 
differences between the intervention and control arms’ locations and 
inclusion criteria (e.g., education level) might compromise 
comparability of the groups. A possible solution for both challenges 
could have been implementation of a waiting-list design; however, 
given that our participants already face the issue of waiting for 
extended periods for work accreditation in their professional field, 
adding an additional period of waiting was not considered an 
acceptable alternative.

Next, we acknowledge that the pilot’s small sample size will not 
have power and design to evaluate full effects on health, and if the 
pilot is found feasible and experienced positively, it must be later 
evaluated in a randomized controlled trial design. Recruitment is 
time-consuming when the inclusion criteria are strict, and the 
participants must commit to the intervention for at least 6 months. 
To address this, we have planned two rounds of recruitment and will 
only include the numbers that our partners believe to be feasible 
within the pilot period. To further address the small sample size, our 
methods include both questionnaires and interviews asking 

participants for their thoughts on how they perceived the 
intervention’s effect on their health so that we can assess nuances in 
the intervention’s impact. Reaching out twice 6 months apart to the 
same control participants in Kristiansand may also pose challenges 
to data collection, as participants may move, change phone numbers, 
or avoid contact with the researchers. Though having a control arm 
is a strength, this arm is unlikely to be a complete match for the 
intervention arm. Despite these challenges, the control group can still 
provide us with valuable insights on the development of health in a 
comparable time period regarding migrants in a compulsory 
educational setting.

Furthermore, various recruitment challenges may arise before, 
during, and after recruitment. Loss to follow-up and lack of 
participants is always a challenge when conducting interventions of 
this kind. To prepare for a future, full-scale study evaluating the 
intervention’s effects, we  considered that recruiting up to 40 
participants for the pilot would give us the necessary information to 
prepare for larger-scale recruitment. Closely following up on the 
participants in each round may also strengthen commitment to 
staying in the program. The observations of the participants on site 
along with midway evaluation is key to maintain engagement and 
address challenges that may arise. Therefore, the close relationship 
between the participants and the first author may function as a buffer 
against drop-out and is a key strategy for participant retention in both 
rounds. Given that this is a research study limited in time, we will not 
have time for long term evaluation of the participants which is a 
limitation. Nonetheless it would be desirable to contact them 1 or 
3 years after the intervention when the project is upscaled.

Accessing the right mentors is also likely to post a significant 
challenge due to the limited availability of mentors, who will not 
receive extra resources for participating. Some mentors may also 
need special accreditation from both the head of their institute and 
head of administration before allowing anyone into certain 
workspaces (e.g., laboratory). We intend to use our networks and 
send information early on to heads of institutes to proactively 
prevent these problems.

Another challenge is balancing the duration of the intervention. 
On the one side, 6 months may be too short of a period to detect 
quantitative changes in health. On the other side, participants may feel 
that the six-month intervention period is already too long, given that 
participation is unpaid and does not aid them with the formal 
accreditation process. However, participation in the study may be a 
step towards relevant paid employment through gaining a professional 
network and better understanding of the system.

Lastly, the first author’s combined role as coordinator, 
administrator, and researcher may be a weakness in this study, as this 
may contribute to bias, without any blinding. Developing close 
professional relationships between the first author and participants 
could also create a certain level of bias in the data, primarily in 
interviews. Among the measures to counteract this is to thoroughly 
work on reflexivity, ask colleagues to conduct a portion of the 
interviews, and include the whole research team in analyzing the 
anonymized data.

Participation in the intervention is low-risk and we anticipate few 
adverse effects. Some participants may experience only short-term 
health and integration improvements. Other participants may 
experience worsened mental and somatic health after completing the 

456

https://doi.org/10.3389/fpubh.2024.1347992
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Ahmed et al. 10.3389/fpubh.2024.1347992

Frontiers in Public Health 08 frontiersin.org

intervention. If this happens, we will guide the participant to the right 
health care provider.

4 Ethics and dissemination

Participants in both arms will be  provided with participant 
information sheets designed in compliance with the Declaration of 
Helsinki ethical research standards. They will be informed about the 
principle of voluntary participation and given the opportunity to 
withdraw at any time.

All information from the participants will be stored confidentially 
on a restricted research database (SAFE). Information about 
participants and contact information will be  separated and a 
participant-ID will be used. Access to the database will be restricted 
to the researcher only. Paper-based documents will be shredded when 
the data is transferred to the SAFE hardware.

Ethical approvals are granted, and if we make any amendments to 
the protocol, we will notify the correct stakeholders. The National 
Center for Research Data (NSD/SIKT) approved our processing of 
personal data (reference 624,616). The Regional Ethics Committee 
assessed this project to be outside of their scope and hence we did not 
need a permit (reference 480,807).

5 Conclusion

To the best of our knowledge, this is the first study to assess the 
feasibility and experienced improved health of an intervention 
integrating highly educated migrants waiting for their authorization 
to practice their profession in Norway. This study will evaluate both 
the intervention’s feasibility and its effectiveness on health, as 
measured by improvements in self-rated health along with qualitative 
and other quantitative measures. If found to be feasible and beneficial, 
it could be further evaluated for effect, replicated, and developed into 
a future strategy to integrate highly educated migrants into a new 
society. The findings from this study can also be used in other high-
income countries that have similar accreditation processes in which 
migrants have to wait for a long time for processing of accreditations. 
Since the core of this study is engaging in meaningful experiences at 
work, this study for health professionals can also be extended to other 
professional groups such as foreign teachers among others. In addition 
to the importance of the study itself, pilot protocol papers such as this 
one, are central for recognizing challenges that may arise during the 
study, identifying mitigating measures, and providing lessons for the 
future when planning and executing complex pilots.
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