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Editorial on the Research Topic

The Consequences of COVID-19 on the Mental Wellbeing of Parents, Children and

Adolescents

The COVID-19 outbreak paralyzed the whole world. The direct and indirect effects of the pandemic
range from an adverse effect on the health of individuals to financial devastation on both personal
and societal levels. Early in the pandemic, it looked like children and youths were less likely
to become infected, yet they were affected by extreme and sustained shifts toward social and
educational distancing. On top of that, many have seen their lives drastically changed due to
parents’ loss of work and income. Parents might feel worried about contracting COVID-19, losing
their job, or not being able to keep up with the family routines, whereas children can be sensitive to
abrupt changes in the daily communication within the family and react differently to these changes.

The goal of this edition of Research Topic is to highlight the effect that closure of educational
institutions and organized leisure activities, as well as parents’ changed working conditions and
other changes in the life of children and youth due to the outbreak of the COVID-19, have had
on children and youth, parents, and family life in general. Furthermore, the aim is to illustrate the
diverse ways in which the different parties recognize their own resources and to examine if and
how they can adapted to the uncertainty of the situation. Finally, we want to highlight the impact
on individuals as well as personal considerations about the role of the family and society.

These aims are addressed in a total of 33 studies, divided into five themes: (1) variations due to
demographics and other factors, (2) pre-pandemic health and disorders, (3) impact on children’s,
adolescents’ and parents’ mental health, (4) parenting stress, lack of resources and particular
circumstances, (5) support and interventions at the institutional and individual level. This Research
Topic illustrates not only how fast and efficiently societies, health care services, families and youth
rose to the challenges of the pandemic, but also how researchers all over the world did the same. The
breadth of research questions addressed, and the diversity of disciplines show the wide impact of the
pandemic. Even though it is evident from the combined results of the studies in the current edition
of the Research Topic that the pandemic has had severe consequences for the mental wellbeing of
parents, children, and adolescents, they also illustrate the resilience and resources of the same.
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VARIATION DUE GENDER, SES, SOCIAL

ISOLATION, AND OTHER FACTORS

Worldwide, we have met a wide array of challenges imposed by
the COVID-19 pandemic, such as the impact of social isolation
on health and wellbeing at different stages of young peoples’ lives.
Corresponding to these conditions, Prowse et al. conducted an
online study among undergraduate students aiming to explore
the impact of COVID-19 on school performance, social isolation,
mental health, and coping strategies. Frequent use of social
media indicated negative mental health effects for both male and
female students. Furthermore, use of cannabis was associated
with negative effects on academic outcomes in males.

In India, young people’s (12–18) top worries during the
pandemic lockdown were academic achievement, social and
recreational activities, and physical health (Shukla et al.).
Females’ worries concerned academic achievement and physical
health, while males worried about social and recreational
activities. The significant negative impact of the pandemic on
Indian adolescents calls for a need to ensure access to digital
education and medical care.

The pandemic lockdowns have led to a special focus on
mental health issues where adolescents may have been among the
most affected (Myhr et al.). A cross-sectional Norwegian dataset
from 2014 was compared to potential changes in adolescents’
self-reported mental health across sociodemographic groups
during lockdown in the spring of 2020. Potential changes in
mental health problems and life satisfaction with reference
to lock-down and socioeconomic groups were analyzed using
logistical regression models. The least privileged socioeconomic
groups exhibited notable psychological distress, but there was no
substantial change overall? During the first wave of the pandemic.

In a cross-sectional analysis, Ramirez et al. studied
mental health problems among 979 children aged 4–18
years old. The results showed that positive educational
experiences, praying, and meditation reduced the probability
of mental health problems, while having family or
health problems increased emotional problems. The
latter was true for adolescents but could not be found
for children.

In February 2020, Jing et al. collected data (17,876 valid
questionnaires) on self-rated symptoms of depression among
Chinese University and College students. Social demographic
features were gender, ethnicity, personality, residence, and
educational level. Findings revealed for instance that students
who were highly impacted by the pandemic outbreak
had higher self-rated depressive symptoms. Furthermore,
introverted students were likely to report more severe symptoms
of depression.

Chai et al. performed a meta-analysis to confirm the
prevalence of mental health symptoms for Chinese children and
adolescents during the COVID-19 lock-down. A total of 12
studies were included and results of the meta-analysis indicated
that there was an increasing number of children and adolescents
who experienced mental health problems during the lock-
down. It was pointed out by the authors that implementations

for mental health management, especially for girls, need to
be prepared.

PRE-PANDEMIC HEALTH AND

DISORDERS

Several national investigations [e.g., (1)] have called for attention
when it comes to children, young people, and families that even
before the pandemic, for whatever reason, were in a vulnerable
situation. In this Research Topic several researchers have
highlighted how children and young people’s pre-existing mental
and social health was associated with coping and wellbeing
during the pandemic. Furthermore, authors in this Research
Topic have examined pandemic lockdowns and behaviors in
relation to children with diagnoses like OCD, NDD, and Autism.
For example, Suzuki and Hiratani explore associations between
children’s activities, caregivers preventive behavior and children’s
and caregivers’ mental health problems during the pandemic.
The researcher found that caregivers’ worrying about children’s
activities was positively associated with both their own, as well
as their children’s fear of the virus, and with the children’s
depressive symptoms.

In a review of all studies published during 2020 concerning the
impact of the pandemic on mental health in adults, adolescents,
and children with Obsessive Compulsive Disorder (OCD), 14
studies were selected. In an analysis of these studies, Zaccari
et al. revealed that the pandemic had an impact on OCD in
all age groups. Only one of the 14 studies showed a slight
reduction of symptoms, while the other studies showed an
increase in symptoms. The few studies about adolescents and
children showed exacerbation of OCD, even in the presence of
an ongoing treatment.

In a third study, 72 families with children on the autism
spectrum condition (AUC), as well as 62 families without
children on the AUC, were included. Fong et al., found that
the families of children in the age-span 5 to 17-years-old were
equally negatively affected by the lockdowns, and that families
with children on the AUC were either more or less, unaffected.

The above result could also be seen in another study that
compared at-risk children to the general population. Bussiéres et
al., conducted a systematic review and meta-analysis including
28 empirical studies on the mental health of children aged
5–13 years, both with and without neurodevelopmental issues
or chronic health issues. The result indicated no differences
between children from the general population and children
with pre-existing mental health problems. For both groups,
children’s mental health was generally negatively impacted
during the pandemic.

Zijlmans et al. did a study that included 8- to 18-year-old
children and adolescents that were divided into a psychiatric
sample of 249 participants, a pediatric sample of 90 participants,
and a general population sample of 844 participants. The
psychiatric sample reported significantly more problems, such
as depression, global health, and anger, than both the other
groups, except for anxiety and peer relations. However, having a
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COVID infected friend or relative, as well as having experienced
changes in parental work due to the pandemic, negatively
moderated the outcome for all, except for participants with
pre-existing problems.

Looking at adolescents, the patterns are in the same direction.
In a sample with 24 adolescents (9 with and 15 without Early
Life Stress, ELS), Cohen et al. compared symptoms of depression
and anxiety before and during the pandemic. The results showed
a large increase in both depression and anxiety for adolescents
who, prior the pandemic were healthy, and stable, not increasing,
levels of depression and anxiety during the pandemic, for
adolescents experienced ELS before the pandemic.

In a study of 1,427 older young people, undergraduate
students, Biondi et al. investigated the association between
personal traits and compliance with pandemic behavioral
recommendations. They found that students with immature
defense mechanisms, as well as internalizing personality traits
were at a higher risk for stress symptoms, which in turn was
related to less compliance with behavioral recommendations.

IMPACT ON CHILDREN’S, ADOLESCENTS’

AND PARENTS’ MENTAL HEALTH

The long-term consequences for both children and parents
after months of social isolation are still unknown and follow-
up studies to prevent further health risks are needed. Fasano
et al. explored the impact of lockdown in an online survey
that included 814 parents with children (ranging in age from
4 to 11 years). Changes in emotional state, altered routines,
and sleep disorders were present in the children and there was
a strong correlation between children’s and parents’ emotional
conditions and lifestyle during lockdown. Most worried as a
consequence of lockdown were families in the lower range of
socio-economic status.

Sleep patterns have also been studied by Lokhandwala et al.
using a within-subjects design and actigraphy-measured sleep
from 16 preschool children. The results showed that children
that woke up earlier had more negative expression, both before
and during the pandemic. During the pandemic, those children
who? Engaged in at-home learning, slept longer which in turn
was associated with less negative expression. This research calls
for attention to children’s sleep/wake onset and coping strategies
during stressful events.

Living in areas stricken by different forms of threat can dilute
Posttraumatic Stress Symptom (PTSS). A survey performed in
Israel by Levavi et al. explored the adverse effects of COVID-
19 on mothers and their children while living in areas with
high (n = 40) and low (n = 78) exposure to armed conflict.
Data collection took place before and after the outbreak of the
pandemic. Interview data, after the first lockdown, revealed no
difference in perceived adverse effects of COVID-19 between the
two groups. However, maternal PTSS and the child’s efforts to be
in control predicted negative effects of COVID-19, but only in
the high-exposure group.

In another part of the world a three-generation cohort of?
Family studies were the starting point for a COVID-19 survey

during the height of the Australian lockdowns inMay–September
2020 (Biden et al.). Included were 502 parents of 871 children
who had completed an inventory of social support during young
adulthood (2006) and in a postpartum period (2010). Pre-
pandemic support from family and friends during lockdowns
was positively associated with the experience of support within
families but also within the local community.

The impact of the COVID-19 pandemic on children
and adolescents’ (0–18 years) mental health and psychiatric
conditions was the focus of a literature review by Marchi
et al. Due to the methodological heterogeneity of studies
included, conclusions regarding the effects of COVID-19 on
psychological health were somewhat complicated. Interventions
such as physical activity and reduced screen time for children
and adolescents, as well as support programs for parents,
were recommended.

Khoury et al. accomplished a longitudinal investigation of
children’s internalizing and externalizing behavior in associations
with parents’ mental health before and during the COVID-
19 pandemic. Considering child gender and COVID-related
stressors, hostility in parents was associated with greater changes
in externalizing problems, while maternal anxiety was associated
with greater increases in internalizing problems.

PARENTING STRESS, LACK OF

RESOURCES AND PARTICULAR

CIRCUMSTANCES

A key aspect of the pandemic is whether and how the risks and
challenges associated with infection, illness, mortality and public
health measures (particularly shutting down of workplaces,
schools, and shopping areas) impacted parental and family stress
and mental health. Adams et al. sought to answer this question
in a longitudinal online survey with a socioeconomically diverse
sample of over 400 parents of children or adolescents across
the United States. Two clear patterns emerged—that parenting
stress climbed markedly across the beginning of the pandemic,
and that 6 months into the pandemic (as children started to
return to school in the fall) these stress levels had not returned
to pre-pandemic levels.

Were particular factors predictive of better or worse stress
and adjustment among parents? In a survey study of nearly
150 Norwegian couples with 11–13 year old adolescents, Idsoe
et al. examined levels of pandemic-related trauma and stress
symptoms as well as their correlates with regard to exposures
and disruptions to family life during the shutdown in Norway.
There was little evidence of a pandemic-era impact or effects on
stress symptoms, and this was true for both women and men in
the sample—perhaps due to the social safety net and less severe
shutdown in Norway compared to other parts of Europe and
beyond.

In stark contrast were the results reported by Whitaker et
al., who conducted a survey with nearly 1,000 low-income inner
London mothers and fathers of very young children in the early
and later stages of pandemic-era shutdowns. They found that
mental health challenges were linked with income and food
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insecurity, having no outdoor space for children, and lower social
support. Also, symptom levels varied depending on ethnicity
and parent gender, indicating the need to consider intersecting
aspects of family demographic factors.

Another area of concern during the pandemic has been
the impacts on women and babies during pregnancy and the
neonatal period. It stands to reason that pregnant women and
newmothers may be more vulnerable to pandemic-related stress,
given the impacts of that stress on the developing fetus and
newborn baby. In an analysis of over 200 women in northern
Italy who delivered during an acute period of infection levels,
Grumi et al. found links between greater emotional distress,
lower social support from family and friends, and more anxious
and depressive symptoms. Importantly, although overall levels
of symptoms were higher than would be expected based on
prior literature (suggesting a potential pandemic-era increase
in symptoms overall), individual differences in exposure were
unrelated to symptoms.

In another cross-sectional study of over 2,000 pregnant
women in Guangzhou, China, Zheng et al. found that that
maternal stressors and mood disturbance symptoms were lower
prior to the pandemic, depression was highest in the first
trimester and insomnia and stress symptoms in the third
trimester. Additional results pointed to the importance of
earlier mental health challenges as predicting more symptoms
during pregnancy, and family social and instrumental support as
reducing risk.

An additional aspect of pandemic-era concern for pregnant
women involves whether and how their occupations during
pregnancy might increase risk or buffer them from stress. In a
study of over 200 pregnant women in Chongqing, China, Liu
et al. investigated whether being pregnant while also being a
healthcare worker during the early days of the pandemic had
an impact on stress and mental health challenges. The results
clearly showed a markedly higher level of certain symptoms
for healthcare workers during pregnancy (including somatic
problems, anxiety, and hostility), suggesting that the already
typically stressful period of a pregnancy was made more so if
pregnant women had to work in healthcare settings where risk
of exposure was high.

Does having children (i.e., being a parent) even matter with
respect to pandemic impacts on adult stress? In two survey
studies conducted in the state of Washington, United States,
Avery et al. examined whether and how having children in
the household was related to stress and mental health among
adult women in the early days of the pandemic. The first study
showed that having children at home was unrelated to stress
but was related to higher anxiety symptoms; the second study,
utilizing a behavioral genetic twin design, found that the effect
of having children on maternal stress and anxiety may be due to
confounding genetic and non-genetic factors. The study provides
further evidence that parents (compared to non-parenting
adults) may have particular vulnerability during pandemics.

In moving forward, it is imperative that researchers and
practitioners have reliable and valid measurement tools to
improve assessment of pandemic-related impacts on families
with children and adolescents. To that end, in their four-country

measurement development and validation study, Prime et al.
published the COVID-19 Family Stressor Scale. The instrument
includes three scales pertaining to stress arising from income
insecurity, family stress, and chaos arising from the pandemic.
Between-family differences in these scales showed expected
associations with parent and child mood disturbance symptoms
and family problems.

SUPPORT AND INTERVENTIONS AT THE

INSTITUTIONAL AND INDIVIDUAL LEVEL

The COVID-19 pandemic with physical distancing, lockdown,
and social isolation posed new challenges to mental health.
This called for the allocation of resources and support at all
levels, and the development of innovative interventions, like
online solutions. For example, to continue to provide health care
during the pandemic, online support programs were developed.
Szlamka et al. evaluated a brief Hungarian mental health crisis
intervention for COVID-19-related stress and challenges. The
counselors observed three key features of the online delivery
of the program: (1) an explicit problem-oriented approach to
counseling; (2) challenges of building rapport online; and (3)
frames of online counseling.

During the pandemic, learning also moved online. To better
understand how that affected youth, Li et al. examined the
main and interactive effects of online learning satisfaction,
COVID-19-related stressors, and coping on the adjustment of
Chinese secondary school pupils during the pandemic outbreak.
Results showed that problem-based coping and online learning
satisfaction promoted adolescents’ adjustment directly or as a
buffer against the negative impact of stressors on adjustment,
while emotion-based coping was a risk factor, both directly
and indirectly.

Despite the advantages, the increased use of technological
solutions may also be associated with risks. Duan et al. found that
smartphone addiction among children and adolescents in China
increased during the pandemic. They developed a tree model
for decision-making to be used by researchers and parents as a
screening tool to assess the risk of smartphone addiction quickly
and easily, based on five risk factors: (1) Internet addiction; (2)
hours spent on a smartphone during the epidemic; (3) levels of
clinical anxiety symptoms; (4) fear of physical injury, and (5) sex.
Though professional mental health services rapidly transitioned
to online delivery models, it has not been sufficient to meet
the growing need. During times of quarantine and lockdown,
peer support can function as a complementary resource to
professional services.

A review done by Suresh et al. showed that peer-to-peer social
and emotional support generally had positive effects on mental
health during the pandemic. As children are returning to school
after the pandemic, lessons can be learned based on previous
experiences of child-focused, post-crisis interventions.

A rapid systematic review (Gómez et al.) of mental health
interventions previously used to reduce mental health symptoms
and sequelae among children showed that cognitive-behavioral
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therapy was themost common intervention type and that school-
based interventions were the most common method. Finally,
findings suggest that preventive programs for adolescents with
pandemic-related stress should pay attention to dreams.

In a study conducted in Italy, Romania and Croatia
(Guerrero-Gomez et al.) found that secondary school students
reported heightened dream recall and an increase in nightmares
during the lockdown. Moreover, 15% of the dreams included
pandemic-related content. Further, subjective emotional
reactions to lockdown had a higher correlation to dreaming
than objective distress such as that caused by COVID-19-related
illness or the death of someone close to them.

The pandemic situation has been hard for most people, in
different ways, in different parts of the world, and in different
age groups. The consequences of lockdown during the COVID-
19 pandemic have been extraordinarily hard on families around
the world. In this Research Topic, academics have explored
a diversity of variables, situations, and conditions associated
with the pandemic and contributed to extended knowledge
about the consequences of the COVID-pandemic for different
groups. Vulnerable groups have received attention as being
extra sensitive to pandemic conditions, such as isolation and
unemployment. However, this Research Topic calls for paying

attention to children and youths in general and the hidden
future consequences. Little is still known about the long-term
effects on, for example, children’s and youth’s social-och cognitive
development. For many young people the pandemic has meant
developing habits that are not common for young people. In a
period of life when adolescents strive toward greater autonomy
by spending less time with parents and more time with peers
(2), the demands for social isolation resulted in the opposite.
Instead of spending time with peers, young people many times
spent all their time with parents. The education situation changed
dramatically, and all children have not had the technical or
relational support that was desirable for long-term academic
success. Neither school performance nor the clinical aspects
of the COVID-infection have been in focus in this edition
of Research Topic; however, it is critical to acknowledge the
multiple changes that the pandemic brought to young people’s
lives and the potential long-term effects this will have for them
and their families.
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The present study aims to examine themain and interactive relations of COVID-19-related

stressors, coping, and online learning satisfaction with Chinese adolescents’ adjustment

during the COVID-19 pandemic. A total of 850 adolescents from three Chinese

secondary schools participated in the survey during the pandemic outbreak, and the data

were analyzed by hierarchical linear regression. The results show that COVID-19-related

stressors were a vulnerability factor in predicting adjustment. Adolescents’ adjustment

could be attributed to both individual-level (e.g., coping) and class-level (e.g., a class-level

indicator of coping) characteristics. Specifically, problem-based coping and online

learning satisfaction can promote adolescents’ adjustment directly or serve as a buffer

against the negative impact of stressors on adjustment, while emotion-based coping is

a vulnerability factor in predicting adjustment directly or as a risk factor in strengthening

the relation between stressors and adjustment. Compared with male adolescents and

adolescents with high socio-economic status, female and impoverished adolescents

reported poorer adjustment during the COVID-19 pandemic. These findings enrich our

understanding of the impact of the COVID-19 pandemic on adolescents’ adjustment and

are helpful in improving adolescents’ adjustment during the pandemic.

Keywords: COVID-19-related stressors, adjustment, coping, online learning satisfaction, adolescent

INTRODUCTION

The COVID-19 pandemic has caused great suffering for people living in infected areas, and people
have developed many adjustment problems (e.g., emotional problems, physical health problems)
due to the high infection and mortality rates, which cannot yet be prevented by a vaccine (1, 2).
Specifically, adolescents are susceptible to stressful events due to brain and body immaturity
and may develop more adjustment problems (2–4). However, recent studies on the COVID-19
pandemic have focused mainly on its impact on patients and health care staff rather than on the
general adolescent population (5, 6). In addition, nearly all adolescents on the Chinese mainland
were asked to take online courses at the new semester in 2020 due to the pandemic. As for the
adolescents, online learning is also a new life event. However, we know little by far about how the
online learning experience influences adolescents’ adjustment. Therefore, the present study aims to
investigate the relation between COVID-19-related stressors and adolescents’ adjustment, and the
possible moderators between them.
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COVID-19-Related Stressors and

Adolescents’ Adjustment
Many factors can influence adolescents’ adjustment, and stress
is one of the most common concepts in the health literature.
According to Lazarus and Folkman (7), stressors are those events
that might endanger well-being. The negative impact of stressors
(including stressors related to infectious disease) on adolescents’
adjustment has been well-documented in the literature (8, 9).
During the COVID-19 pandemic, adolescents have engaged
in fewer activities than before. For example, their vocational
plans have been canceled, no massive gatherings have been
allowed, and attending courses online has become their main
activity. These issues could be stressors that are harmful to their
physical or mental health (2, 6, 10–12). Therefore, adolescents
who experience more COVID-19-related stressors might report
poorer adjustment than those who experience fewer.

The Role of Coping in Predicting

Adolescents’ Adjustment
Coping is often regarded as a moderator in discussing stress-
health relations. According to Lazarus and Folkman (7),
coping refers to individuals’ constantly changing their cognitive
and behavioral efforts in dealing with challenging physical
or environmental situations. There are two prominent types
of coping strategies in the literature: problem-based coping
(e.g., managing the problem) and emotion-based coping (e.g.,
regulating the emotional response to the problem). When
individuals engage in emotion-based coping, the threatening
situation is not changed at its source, so the stress is only
temporarily ameliorated, and psychological problems often
emerge or become more complex over time (8). In contrast,
when individuals engage in problem-based coping, they tend
to develop a better understanding of the problem through
cognitive restructuring and/or engaging in problem solving (e.g.,
seeking medical treatment) to change the threatening situation,
which could effectively reduce the negative effect of stressors on
adjustment (7). Research has shown that emotion-focused coping
is a risk factor in increasing the negative impact of stressors on
adjustment, while problem-focused coping is regarded as a buffer
in reducing the negative impact of stressors on adjustment (8, 9).
Thus, the present study hypothesized that problem-based coping
can reduce the negative effects of COVID-19-related stressors
on adjustment, while emotion-based coping can amplify the
negative impact of COVID-19-related stressors on adjustment.

The Role of Online Courses in Predicting

Adolescents’ Adjustment
For most adolescents, especially Asian adolescents, academic
achievement is a means not only of attaining personal aspirations
but also of fulfilling the expectations of parents, teachers, and
significant others (13). Failing to achieve academic goals can
lead to feelings of futility and despondency, which may produce
susceptibility to psychological symptoms such as depression (14).
During the pandemic, online learning satisfaction (referring to
perceived satisfaction with online courses) (15) has been one
of the most important indicators of academic achievement.

Adolescents with higher online learning satisfaction tend to
have a high sense of control and pursue problem-based coping
in stressful conditions, which can reduce the negative impact
of stressors on their adjustment. Therefore, online learning
satisfaction might be regarded as a buffer in the relation between
COVID-19-related stressors and adjustment.

The Present Study
The objective of the present study was to examine the relationship
between COVID-19-related stressors and Chinese adolescents’
adjustment during the pandemic and the possible moderating
role of coping and online learning satisfaction. In addition,
previous research has shown that individual adjustment (e.g.,
psychological symptoms) can be influenced by the class or
school atmosphere (16, 17). During the pandemic, adolescents
have participated in different online class groups (e.g., WeChat
groups). Students within one class learn and communicate
together, and each class forms its own classroom climate in
dealing with stressors related to the COVID-19 pandemic
through the interactions of teachers and students. Therefore, the
impact of class-level coping or online learning satisfaction on
adjustment was also explored in the present study.

METHODS AND MATERIALS

Participants
With the written informed consent of their parents or guardians,
a total of 850 students from three Chinese secondary schools
participated in the survey in April 2020 (after 1 month of
taking online courses). With the help of head teachers, all
participants received an email asking them to complete an
anonymous questionnaire independently and return it by the
deadline. The survey included indicators of adjustment (e.g.,
anxiety), COVID-19-related stressors, coping, online learning
satisfaction, and demographic variables. The response rate
was 96%. Questionnaires with more than 15% of the items
unanswered were excluded from the later analysis. A total of 802
secondary school students from 29 classes completed the survey,
and their data were used in the following analysis. In the present
sample, 425 (53%) of the students were female. There were 435
(54.2%) students in grade seven (Mage = 12.95, SD = 0.58), 189
(23.6%) students in grade eight (Mage = 13.79, SD = 0.71) and
178 (22.2%) students in grade nine (Mage = 14.72, SD = 0.60).
The present study was conducted under the approval of the
moral and ethical committee of the School of Psychology, Jiangxi
Normal University.

Instruments
COVID-19-Related Stressors
The COVID-19-related stressors checklist (18) was used to assess
the participants’ experience of COVID-19-related stressors. The
checklist consisted of 16 COVID-19-related stressors that were
generalized into the following six groups: self-related events,
family-related events, friend-related events, acquaintance-related
events, information-related events, and other infectious disease-
related events. The participants were asked to report whether they
had experienced COVID-19-related stressors such as “canceling
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a vocational trip due to the COVID-19 pandemic.” A score
of 1 indicates that the participants had experienced COVID-
19-related stressors during the pandemic, while a score of 0
indicates that participants had not experienced any. The total
number of events endorsed across all categories was computed,
and a high score indicated adolescents who experienced more
COVID-19-related stressors.

Adjustment
Three indicators were used to assess individual adjustment:
anxiety, depression, and perceived general health. The GAT-
7 (19) and PHQ-9 (20) were used to measure adolescents’
symptoms of anxiety and depression, respectively. The
participants responded on a four-point scale (0 = not at
all, 3 = nearly every day), with a higher score indicating
higher symptoms of anxiety or depression. The Cronbach αs
of the GAD-7 and PHQ-9 were 0.91 and 0.87 in the present
study, respectively. For perceived general health, a single-item
self-rating of perceived health (“Overall, your health status
is___”) (8) was used. The participants responded on a 5-point
scale (1 = poor, 4 = excellent), with a higher score indicating
good health.

Moderators
In the present study, two moderators were used to discuss
the relationship between COVID-19-related stressors and
adolescents’ adjustment on the one hand and coping and online
learning satisfaction on the other. The brief coping strategy
scale (21) was used to measure the frequency of participants’
use of problem-based coping (e.g., active coping) and emotion-
based coping (e.g., denying) during the COVID-19 pandemic.
The participants responded to each item on a four-point scale
(1= never used, 4= always used). The Cronbach αs of problem-
based coping and emotion-based coping were 0.86 and 0.79 in
the present study, respectively. Online learning satisfaction was
measured by one item, “To assess perceived satisfaction with
individual online courses during the pandemic,” with responses
on a scale between 1 (very dissatisfied) and 5 (very satisfied).

Control variables
Previous research showed that some demographic variables
(e.g., gender, social-economic status) can predict individual
adjustment during the pandemic (18). Therefore, both variables
of gender and socioeconomic status were used as control
variables in present study. Socioeconomic status was measured
by the sum of the parents’ education level and the family income.
The parents’ education level ranged from 1 (primary school or
below) to 5 (bachelor’s degree or above), and the annual family
income ranged from 1 (<20,000 Yuan) to 6 (more than 200,000
Yuan). Socioeconomic status was divided into three ranks: low
(-1 SD from the mean), middle (a score between−1 SD from
the mean and + 1 SD from the mean) and high (+ 1 SD from
the mean).

Data Analysis
The data were analyzed using SPSS 16. First, a descriptive
statistical analysis was conducted. Second, the adolescents in
the present study were nested within each class, indicating that

the database had a hierarchical structure. A hierarchical linear
regression model was used to investigate the relations among
the variables studied, with anxiety, depression, and perceived
general health as outcome variables and COVID-19-related
stressors, coping, online learning satisfaction, and demographic
variables as predictors. The variables of coping, online learning
satisfaction, and demographic factors (e.g., gender) were
regarded as individual-level variables, while the mean scores of
students’ coping and online learning satisfaction were regarded
as class-level variables. One-way ANOVA showed that only
the demographic variables of gender and socioeconomic status
significantly predicted an individual’s adjustment. Therefore,
gender and socioeconomic status were included as covariates
in the final equation. Coping and online learning satisfaction
were mean-centered, as suggested by Aiken and West (22).
Multicollinearity was not considered a problem because the
variance in inflation factors for all terms in the models did not
exceed the cutoff of 7 (22).

RESULTS

Descriptive Analysis
The means, standard deviations, and zero-order correlations for
the full sample are presented in Table 1. The results showed
that all constructs were closely related to each other, with the
exception of the relationship between perceived general health
and emotion-based coping.

The Relation Among Constructs Studied at

the Individual Level
The hierarchical linear regression analysis (see Table 2)
showed that COVID-19-related stressors were positively
related to symptoms of anxiety (B = 0.76, p < 0.001) and
depression (B = 0.98, p < 0.001) and negatively related
to perceived general health (B = −0.07, p < 0.05). Both
problem-based coping and online learning satisfaction
were negatively correlated with symptoms of anxiety
and depression and positively correlated with perceived
general health, while emotion-based coping was positively
related to symptoms of anxiety and depression (all
p-values <0.05).

Table 2 shows that the interaction between COVID-19-related
stressors and coping or online learning satisfaction significantly
predicted individual adjustment. For further interpretations,
the interaction effects of two levels of coping or online
learning satisfaction were plotted, with the low level defined
as below−1 SD from the mean and the high level as
above +1 SD from the mean. For problem-based coping, a
simple slope analysis (22) showed that the relation between
COVID-19-related stressors and psychological symptoms at a
low level of problem-based coping was notably larger than
that at a high level (for anxiety: β low = 0.45, p < 0.001,
βhigh = 0.27, p < 0.01, Z(244) = 1.97, p < 0.05; for
depression: β low = 0.45, p < 0.001, βhigh = 0.22, p < 0.05,
Z (244) = 2.45, p < 0.01) (see Figures 1A,B). For emotion-
based coping, the relation between COVID-19-related stressors
and psychological symptoms at a high level of emotion-based
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TABLE 1 | Descriptive and correlative analysis of study variables.

Variable M ± SD 1 2 3 4 5 6 7

1. Anxiety 9.24 ± 6.14 1

2. Depression 11.4 ± 7.58 0.76** 1

3. Perceived general health 4.02 ± 0.96 −0.17** −0.17** 1

4. Problem-based coping 30.3 ± 8.54 −0.15** −0.13** 0.17** 1

5. Emotion-based coping 14.65 ± 6.0 0.45** 0.50** 0.03 0.48** 1

6. COVID-19-related stressors 2.04 ± 1.29 0.32** 0.33** −0.12** −0.03 0.14** 1

7. Online learning satisfaction 2.93 ± 0.92 −0.39** −0.41** 0.18** 0.26** −0.1** −0.16** 1

**p < 0.01 (two-tailed test).

TABLE 2 | Hierarchical linear analysis of the studied constructs among Chinese adolescents during the pandemic.

Anxiety Depression Perceived general health

B(SD) 1 R2 B(SD) 1 R2 B(SD) 1 R2

Control variable 0.02 0.03 0.01

Sex 1.04(0.37)b 1.43(0.47)b −0.15(0.07)a

Social status −0.16(0.06)b −0.24(0.06)c 0.001(0.01)

Predictors 0.52 0.51 0.05

Online learning satisfaction −1.3(0.14)c −1.56(0.21)c 0.12(0.03)c

COVID-related stressors 0.76(0.19)c 0.98(0.22)c −0.07(0.03)a

Problem-based coping −0.19(0.03)c −0.28(0.03)c 0.02(0.005)c

Emotion-based coping 0.24(0.04) c 0.34(0.04)c −0.01(0.01)

Problem-based copingm −0.31(0.14)a −0.16(0.16) 0.04(0.02)a

Emotion-based copingm 0.51(0.19)b 0.93 (0.20)c −0.06(0.03)a

Online learning satisfactionm −0.73(1.3) −0.08(1.37) −0.18(0.14)

Interaction terms 0.02 0.02 0.01

Stress × pc −0.39(0.17)a −0.57(0.22)b 0.05(0.03)

Stress × ec 0.55(0.16)b 0.52(0.19)b −0.09(0.03)b

Stress × learning −0.32(0.19) −0.36(0.18)a 0.01(0.04)

ap < 0.05, bp < 0.01, cp < 0.001.
mThe mean score of variables based on class; 1 R2 the amount of total variance (both level 1 and level 2) in the dependent variable captured by added predictors in the model; stress,

COVID-19-related stressors; PC, problem-based coping; EC, emotion-based coping; OLS, online learning satisfaction.

coping was prominently larger than that at a low level (for
anxiety: β low = 0.24, p < 0.01, βhigh = 0.38, p < 0.01,
Z(244)= 1.99; for depression: β low = 0.25, p< 0.01, βhigh = 0.37,
p < 0.01, Z(244) = 1.96) (see Figures 2A,B). In addition, the
negative impact of COVID-19-related stressors on perceived
general health was only found at a high level of emotion-
based coping (β =−0.21, p < 0.05) but not at a low level
(see Figure 2C). For online learning satisfaction, a positive
correlation between COVID-19-related stressors and depression
symptoms was found only at a low level of online learning
satisfaction (β = 0.51, p < 0.001) and not at a high level (see
Figure 3). Three levels of interaction among COVID-19-related
stressors, coping, and online learning satisfaction were not found
in the present study.

The Relation Among the Studied

Constructs at a Class Level
The results (see Table 2) showed that the mean scores of
problem-based coping negatively predicted students’ symptoms

of anxiety (B = −0.31, p < 0.05) and were positively correlated
with perceived general health (B = 0.04, p < 0.05), while
emotion-based coping positively predicted symptoms of anxiety

(B = 0.51, p < 0.01) and depression (B = 0.93, p < 0.001)
and was negatively correlated with perceived general health (B

= −0.06, p < 0.05). No interaction of individual-level variables

and classroom-level variables could be found in predicting the
adolescents’ adjustment during the pandemic.

For the control variables, gender was positively correlated

with symptoms of anxiety (B = 1.04, p < 0.01) and depression

(B = 1.43, p < 0.01) and was negatively correlated with
perceived general health (B = −0.15, p < 0.05), which

indicated that female students reported more symptoms of

anxiety and depression and poorer perceived general health
than male students. Socio-economic status was negatively related
to anxiety (B = −0.16, p < 0.01) and depression (B =

−0.24, p < 0.001), which indicated that students with low
socioeconomic status reported more symptoms of depression
and anxiety.
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FIGURE 1 | The impact of COVID-19-related stressors (stress) on anxiety (A) and depression (B) moderated by problem-based coping (PC).

FIGURE 2 | The impact of COVID-19-related stressors (stress) on anxiety (A), depression (B), and health (C) moderated by emotion-based coping (EC).

Note: Health = perceived general health.

FIGURE 3 | The impact of COVID-19-related stressors (stress) on depression

moderated by online learning satisfaction (OLS).

DISCUSSION

To our knowledge, some studies have shown that adolescents can
develop mental health problems due to the COVID-19 pandemic
(2), but how mental health problems develop is not clear, which
can influence the intervention effect on adolescents’ adjustment
during the pandemic. As few studies have investigated the
impact of the COVID-19 pandemic on adolescents’ adjustment
by using cross-level analysis from the stress-health perspective,
the findings of the present study enrich our understanding of
the impact of the COVID-19 pandemic on the general adolescent
population and are helpful in improving adolescents’ adjustment
during the pandemic.

The Impact of Individual-Level Factors on

Adolescents’ Adjustment
At the individual level, the negative impact of COVID-19-
related stressors on adolescents’ adjustment is consistent with

Main’s view of the influence of infectious disease (e.g., SARS)

on individual adjustment (8). This indicates that during an

acute large-scale crisis such as the COVID-19 pandemic, even

among individuals who are not directly infected with the

disease, the psychological impact on the general adolescent

population is significant. It expands the stressor-adjustment
relationship from adults (e.g., college students) to adolescents

during the pandemic, which can contribute to existing literature.

Both problem-based coping and online learning satisfaction
positively predicted individual adjustment. The positive impact

of problem-based coping on adjustment is consistent with Lyon’s

findings on the buffer effect of problem-based coping in stress-
health relations (9). This suggests that problem-based coping
is adaptive during the pandemic and individuals can promote
their adjustment by taking positive measures (e.g., take medical
treatment) to alter the unfavorable environment around them.
In the present study, the impact of emotion-based coping on
adjustment is mixed. Specifically, emotion-based coping was
found to be positively related to symptoms of anxiety and
depression but not to perceived general health. The positive
impact of emotion-based coping on psychological symptoms
coincides with Main’s findings during the SARS epidemic (8).
This finding indicated that emotion-based coping is a negative
coping style in promoting adjustment during infectious disease.
The non-significant relationship of emotion-based coping and
perceived general health indicates that the three indicators of
adjustment (e.g., health, depression, anxiety) might have different
antecedents during the pandemic. During a large-scale infectious
disease, the symptoms of depression and anxiety were easily
affected by major life events, while individual perceived general
health was mainly influenced by individual physical health
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(e.g., illness). Therefore, compared with symptoms of depression
and anxiety, individual perceived general health was not easily
influenced by coping strategy including emotion-based coping
(see the 1R2 of three indicators of adjustment in Table 2).

The buffer effect of online learning satisfaction in the
stress-adjustment relation was found in the present study. On
the one hand, it supports the protective role of academic
achievement (13). This suggests that adolescents who have
high online learning satisfaction might be confident with their
intelligence and tend to use active coping or have high efficacy
in coping with stressors, which can reduce the negative impact
of stressors on adjustment. On the other hand, adolescents
might receive social support from their teachers and classmates
in the process of completing online learning tasks, which
can reduce the negative effect of stressors on adjustment. As
few studies have investigated the impact of online courses on
adolescents’ adjustment, the present study contributes to the
existing literature by investigating the buffering role of online
learning satisfaction in the stress-health relationship during
the pandemic.

The Impact of Classroom-Level Factors on

Adolescents’ Adjustment
Most studies mainly focus on the influence of individual variables
(e.g., coping) on adjustment during the pandemic, with less
emphasis regarding the influence of class-level characteristics.
The present study could provide more information about the
influence of pandemic on adolescent’s adjustment by analyzing
the moderating role of coping at both individual and class
levels. In the present study, the significant relation between
the class-level indicator of coping and adjustment suggests that
adolescents’ adjustment is not only a function of students’ own
personal histories and expectations but also a result of classroom
characteristics (16). The lack of interaction of stressors and
class-level indicators of online learning satisfaction or coping in
predicting adjustment suggests that although classroom climate
is important in predicting individual adjustment, some COVID-
19-related stressors (e.g., canceled vocational trips) are personal
issues that are affected mainly by important people around the
individual (e.g., parents) during the outbreak.

The Impact of Demographic Variables on

Adolescents’ Adjustment
In terms of demographic variables, the results showed that female
adolescents reported poorer adjustment than male adolescents
during the pandemic. This finding is consistent with previous
research (23, 24) and suggests that females tend to be more
sensitive to external threats due to biological factors. For
socioeconomic status, the findings are consistent with previous
studies (25) and suggest that low socioeconomic status may be
a potential threat to survival because impoverished adolescents
have fewer resources for dealing with stressful events.

Limitations
The present study has certain limitations. First, the sample
bias should be considered when others interpret our findings
because the sample used in the present study included only

the adolescents from three secondary schools in mainland
China. Second, it is a cross-sectional survey, which cannot
make inferences about the causal relationships among studied
variables. It is necessary to conduct further prospective and
longitudinal studies to assess adolescents’ adjustment and the
predictors at different points within the context of COVID-
19. Third, there has been some speculation that cultural
differences exist between Eastern and Western adolescent
samples in terms of interpreting or coping with stressful
events (26, 27). Future research should consider cultural factors
when discussing the relationships among the variables in the
present study.

CONCLUSIONS

The results of this study are an important part of a larger picture
of intervention efforts in adolescents’ adjustment during the
COVID-19 pandemic. That is, COVID-19-related stressors were
a vulnerability factor in predicting adjustment. Adjustment can
be attributed to both individual-level (e.g., coping) and class-level
(e.g., class-level indicators of coping) characteristics. Specifically,
problem-based coping and online learning satisfaction can
promote adolescents’ adjustment directly or serve as a buffer
against the negative impact of stressors on adjustment, while
emotion-based coping is a vulnerability factor in predicting
adjustment directly or serves as a risk factor in strengthening
the relation between stressors and adjustment. Practices and
strategies at school should focus on those factors in improving
adolescents’ adjustment during the pandemic.

IMPLICATIONS FOR SCHOOL HEALTH

These findings have important implications for the design
of health prevention programs for adolescents during the
pandemic. The present study highlights several implications:

• The findings suggest that effective screening procedures
should be developed to identify adolescents who experience
many stressors and provide suitable psychological
interventions for them.

• The findings also provide evidence that supports the
implementation of strategies to reduce the negative impact
of COVID-19-related stressors on adjustment. On the one
hand, it suggests that psychologists and social workers could
promote adolescents’ adjustment by encouraging them to
engage in problem-based coping. On the other hand, it
suggests that school teachers could increase adolescents’ online
learning satisfaction by improving teaching quality, such as
offering a high quality of learning materials and providing a
convenient interactive question-and-answer platform.

• The findings suggest that secondary schools can promote
adolescents’ adjustment during the pandemic by constructing
a comfortable class atmosphere.

• The findings suggest that schools should pay more attention
to adolescents with low socioeconomic status because of their
vulnerability to the pandemic.
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The COVID-19 pandemic has imposed a wide variety of unprecedented challenges,

many of which appear to be disproportionately affecting the mental health and well-being

of young adults. While there is evidence to suggest university students experience

high rates of mental health disorders, less is known about the specific impacts of the

COVID-19 pandemic on student mental health and how they are coping with this stress.

To address this gap, we conducted an online study among undergraduate students

(n = 366) to examine the impact of the COVID-19 pandemic on academics, social

isolation, and mental health, as well as the extent to which they have been implementing

a variety of coping strategies. The pandemic had a more pronounced negative effect

on female students’ academics, social isolation, stress and mental health compared

to male counterparts. Moreover, for females, frequent use of social media as a coping

mechanism was associated with greater perceived negative impacts on their academic

performance and stress levels, compared to males. However, frequent social media use

related to similar negative mental health effects for both males and females. While male

and female students both reported using substances to cope, for males the use of

cannabis was associated with greater negative impacts on academic outcomes, stress

and mental health compared to females. These findings highlight the need for adequate

student support services across the post-secondary sector, and point to the importance

of gender informed interventions to address the impacts of the COVID-19 pandemic.

Keywords: coping, COVID-19, emerging adults, mental health, university students, stress

INTRODUCTION

The COVID-19 pandemic has introduced a unique set of challenges and stressors that have
negatively impacted mental health and wellness (1–3). In addition, specific sociodemographic
groups are being disproportionately affected. In this regard, emerging data indicate that the
pandemic is negatively influencing the mental health and increased self-reports of loneliness in
younger populations more so than in any other age group (4–6). This might be due, in part, to
young individuals’ educational, economic, and social lives being highly disrupted by the public
health crisis (7). For example, higher levels of depression and loneliness have been reported among
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adolescents and young adults, which has been attributable to
the increased stress associated with the pandemic (8–10). Recent
data also indicate that females are at increased risk of loneliness,
depression and anxiety during COVID-19 (11–14).

University students represent one group of young or emerging
adults (aged 18–25) that have been particularly impacted by
COVID-19 (15). With the quick closures of universities, students
encountered uncertainty and concern about their academic
future, as well as social isolation and a lack of supports (16).
High levels of stress, anxiety and depression are prevalent among
post-secondary education students (17), in part because of the
academic, social, and personal demands of navigating through
higher education (18). More generally, emerging adulthood is
considered a vulnerable period that coincides with the onset
of mental health disorders, such as anxiety and depression
(19), which can negatively impact developmental trajectories by
reducing academic achievements, increasing substance use and
poor health behaviors (20). Indeed, even prior to the COVID-
19 pandemic, high rates of mental health concerns existed with
∼35% of post-secondary students reporting a lifetime mental
health disorder (21). University students also reported high rates
of substance use, with 62.8% reporting alcohol use and 24.7%
reporting cannabis use in the past month (17), potentially as a
method of coping with the stress they experience as students (22,
23). Thus, the COVID-19 pandemic may exacerbate these issues,
occurring at an already vulnerable time period, as university
students suffer the psychological impacts of the COVID-19
lockdown (8, 16). Preliminary data indicate that the impact of
remote learning may have negative consequences on student
well-being, as a recent study reported higher levels of stress
and isolation as well as negative mood during a synchronous
online learning experience, compared to a traditional face-to-face
learning environment (24).

While it is evident that the COVID-19 pandemic is having
a significant negative impact on students, the full range and
nature of its impacts on academics, social relationships and
mental health are not yet clear. Moreover, we do not have a
thorough understanding as to the coping strategies students
are implementing to deal with the stress of COVID-19.
To this end, the current study examined how the COVID-
19 pandemic impacted university student academics, social
relationships, and well-being, as well as the nature and extent
of coping strategies endorsed by students to deal with the
stress of the pandemic. Given the recent evidence that a subset
of young people have increased their alcohol, tobacco and
cannabis use during the COVID-19 pandemic (25, 26), we were
particularly interested in exploring coping strategies pertaining
to drug and alcohol use. In addition, considering evidence
that young females are particularly impacted by COVID-19
(13), we focused on identifying gender differences in each
of these domains. We predicted that females would report
that the COVID-19 pandemic more negatively impacted their
academics, social isolation, stress and mental health compared
to males. We also predicted that students would employ a
range of unhealthy coping strategies to deal with the stress
of the pandemic, such as the use of alcohol and cannabis.
Moreover, we hypothesized that unhealthy coping strategies, in

particular substance use and eating fast food and/or sweets,
would relate more strongly to greater negative impacts of the
COVID-19 pandemic on stress and mental health. To conduct
this project, we surveyed undergraduate students registered in
academic classes throughout the summer (May–August) 2020
term. Ultimately, we hope that by identifying the specific
challenges and stressors students are encountering during the
COVID-19 pandemic, and how students are coping with these
challenges, wemay be better able to provide tailored supports and
resources for these students.

METHODS

Participants
This study comprised 366 undergraduate students from Carleton
University (Mage = 21.0 years, range = 18–29 years). The
majority of participants reported their gender identity as female
(71.0%, n = 260), followed by male (28.1%, n = 103),
gender queer (0.5%, n = 2), and transwoman (0.3%, n = 1).
The sample was of mixed ethnic/racial backgrounds including
participants who identified as Asian (12.3%, n= 45), South Asian
(9.3%, n= 34), South East Asian (2.7%, n= 10), Arab/West Asian
(7.4%, n = 27), Black (8.7%, n = 32), Latin American/Hispanic
(3.3%, n = 12), Indigenous (0.8%, n = 3), White/European
(49.4%, n= 181), and other (6.0%, n= 22).

When asked about their current employment, just under half
of participants, 44.9% (n = 164) were unemployed, whereas
31.0% (n = 113) of participants reported being employed
part-time, 16.7% (n = 61) were employed full-time, 7.4%
(n = 27) reported their employment status as other and one
participant did not answer this question. Among those who
were unemployed, the majority (66.5%, n = 109) reported that
their unemployment was due to the COVID-19 pandemic. Most
participants responded that they currently reside in Canada, with
93.4% (n = 342) in Ontario, 1.4% (n = 5) in Alberta, 1.9%
(n = 7) in Quebec, 0.5% (n = 2) in British Columbia, and 0.3%
(n = 1) in each of Nova Scotia and Newfoundland & Labrador.
Otherwise, 1.1% (n = 4) reported residing in China, and 0.3%
(n = 1) reported residing in each of France, Bermuda, Anguilla,
and the United States of America. When asked about living
arrangements, 66.9% (n = 245) reported living in a household
of 2–4 people, 23.2% (n = 85) reported living in a household
of 5–8 people, 8.5% (n = 31) reported living alone, and 1.4%
(n = 5) reported other living arrangements. Approximately a
third of participants, 35.5% (n = 130), reported that their living
arrangement had changed due to the COVID-19 pandemic.

Procedure
Participants comprised undergraduate students from Carleton
University, Ottawa, Ontario, Canada, recruited through the
university’s online research system. Participants completed this
study during the COVID-19 pandemic, betweenMay and August
2020.Within the context of the COVID-19 pandemic, in Ontario,
a state of emergency was in effect from March 17, 2020 to
July 24, 2020. This resulted in the closure of all schools,
child care, indoor recreation facilities, restaurants, bars, and
all non-essential services and businesses. From May through
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to August 2020, Ontario instituted a three-stage plan to lift
economic restrictions, however, social distancing and social
restriction guidelines remained, including restrictions on the size
of gatherings. Thus, over the course of this study recruitment
from Carleton University, classes were all being offered on-line,
campuses were closed, and many social restrictions were in place.

Following informed consent, participants completed an online
survey hosted on Qualtrics (Qualtrics, Provo, UT). The survey
contained demographic questions (e.g., age, gender, mental
health status) and questions related to the COVID-19 pandemic.
Once the questionnaires were completed, all participants received
an online debriefing form and were compensated with course
credit. This study was cleared by the Carleton University
Research Ethics Board (REB # 111775).

Measures
Negative Impacts of the COVID-19 Pandemic
To assess the specific impacts of the COVID-19 pandemic,
participants were asked separate questions regarding the extent
to which the COVID-19 pandemic had negatively impacted
their (1) mental health, (2) stress levels, (3) social relationships
and (4) academic performance, with response options ranging
from (0: not at all, 1: a little, 2: a moderate amount, 3: very
much, 4: an extreme amount). Due to small n/cell for specific
groups, responses were collapsed for statistical analyses into three
categories: (0) not at all/a little, (1) a moderate amount, and
(2) very much/an extreme amount. In addition to the above
questions, participants were also asked to rate the difficulty of
the social isolation caused by the COVID-19 pandemic, and
the transition to online learning, with response items ranging
from (0: very easy, 1: easy, 2: neutral, 3: difficult, 4: very
difficult). For analyses, once again responses were collapsed
into three categories: (0) very easy/easy, (1) neutral, and (2)
difficult/very difficult.

Coping With the COVID-19 Pandemic
It was also of interest to ask participants how they had been
coping with the COVID-19 pandemic. Participants were asked
how often they had been employing a range of coping methods
to deal with the stress of the COVID-19 pandemic with
response options ranging from 0: not at all, 1: a little, 2: a
moderate amount, 3: very much, 4: an extreme amount. For
analyses, this scale was collapsed into three categories: (0) not
at all/a little, (1) a moderate amount, and (2) very much/an
extreme amount. The specific coping strategies assessed and
asked to participants comprised separate questions regarding:
(1) social media; (2) connecting with family/friends through
videoconferencing (Zoom, FaceTime, etc.); (3) exercising; (4)
sleeping; (5) eating fast food/sweets; and (6) using substances
(vaping nicotine, alcohol and cannabis use). These options were
selected based on common behaviors and coping strategies
endorsed by young adults (22, 27–29).

Statistical Analyses
Statistical analyses were performed using SPSS for Windows
27.0 (SPSS, Chicago, Illinois, USA). Prior to analyses, a number
of validity checks were performed to ensure quality of data.

These included the time to complete the survey and that
responses on reverse coded items of scales aligned. There were
too few individuals who reported their gender identity other
than male/female (n = 3), thus, for gender-based analyses
these individuals were excluded, however they were included
in all other results. As data were grouped in ordinal categories
[i.e., questions assessing the negative impacts of COVID-19
comprised three groups: (0) very easy/easy, (1) neutral, and
(2) difficult/very difficult and questions assessing coping with
COVID-19 comprised three groups: (0) not at all/a little, (1) a
moderate amount, and (2) very much/an extreme amount], chi-
square analyses were performed when assessing these questions
according to gender. Due to the ordinal data, Spearman’s Rhowas
used to correlate the responses to questions assessing the negative
impacts of COVID-19 and the responses to the coping with
COVID-19 questions. Significance was determined at p < 0.05.

RESULTS

The Impacts of the COVID-19 Pandemic on
Academic Outcomes
Of all participants, 37.7% (n= 138) reported that the transition to
online learning during the COVID-19 pandemic was difficult or
very difficult, whereas 31.1% (n = 114) reported being neutral,
and 31.1% (n = 114) said the transition was easy/very easy.
As shown in Figure 1A, this differed significantly by gender
[χ2

(2, N=363)
= 8.56, p = 0.014]. Specifically, a greater proportion

of females reported that the transition to online learning was
difficult or very difficult compared to males (p < 0.05). In
contrast, more males reported the transition was very easy/easy
(p < 0.05) compared to females.

When asked about the extent of negative impact of the
COVID-19 pandemic on schoolwork, 30.6% (n = 112) of
participants reported that it negatively impacted them very much
or an extreme amount, whereas 27.9% (n = 102) reported a
moderate negative impact and 41.5% (n = 152) reported little
to no negative impacts. This differed significantly by gender
[χ2

(2, N=363)
= 8.44, p = 0.015; Figure 1B]. Again, a greater

proportion of females reported that the COVID-19 pandemic
had negatively impacted their schoolwork very much or an
extreme amount compared to males (p < 0.05).

The Impacts of the COVID-19 Pandemic on
Social Isolation and Relationships
Of participants, 41.3% (n= 151) reported that social isolation had
been difficult or very difficult, whereas 31.7% (n = 116) reported
being neutral, and 27.0% (n = 99) said isolation was easy/very
easy. This differed significantly by gender [χ2

(2, N=363)
= 9.29,

p = 0.01]. As shown in Figure 1C, females were more likely to
report social isolation as being difficult or very difficult compared
to males (p < 0.05), whereas males were more likely to report
social isolation as being easy or very easy compared to females (p
< 0.05).

With regard to social relationships, 35.8% (n = 131) of
participants reported that COVID-19 negatively impacted them
very much or an extreme amount, whereas 27.9% (n = 102)

Frontiers in Psychiatry | www.frontiersin.org 3 April 2021 | Volume 12 | Article 65075921

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Prowse et al. Student Coping, Stress, and Mental Health

FIGURE 1 | The difficulty of the transition to online learning during the COVID-19 pandemic (A), and the extent of negative impact of COVID-19 on schoolwork

(B), according to gender. The difficulty of social isolation during the COVID-19 pandemic (C) and the extent of the negative impact of COVID-19 on social relationships

(D), according to gender. The negative impacts of COVID-19 on stress (E) and mental health (F), according to gender. *p < 0.05 relative to males within the

same category.
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reported a moderate negative impact and 36.3% (n = 133)
reported little to no negative impacts. These negative impacts
did not differ according to gender [χ2

(2, N=363)
= 0.91, p = 0.63;

Figure 1D].

The Impacts of the COVID-19 Pandemic on
Stress and Mental Health
Of participants, 32.5% (n = 119) reported that COVID-19
negatively impacted their stress levels very much or an extreme
amount, whereas 29.0% (n = 106) reported a moderate negative
impact and 38.5% (n= 141) reported little to no negative impacts.
As shown in Figure 1E, this differed significantly according to
gender [χ2

(2, N =363)
= 17.08, p = 0.0002]. Namely, females were

more likely to report the negative impacts of COVID-19 on
stress levels to be very much or an extreme amount compared
to males (p < 0.05), whereas males were more likely to report the
negative impacts to be not at all or a little compared to females
(p < 0.05).

Of participants, 23.0% (n = 84) reported that COVID-19
negatively impacted their mental health very much or an extreme
amount, whereas 31.1% (n = 114) reported a moderate negative
impact and 45.9% (n= 168) reported little to no negative impacts.
These negative impacts differed significantly according to gender
[χ2

(2, N =363)
= 11.79, p = 0.003]. Again, as shown in Figure 1F,

females were more likely to report the extent of the negative
impact on mental health to be very much or an extreme amount
compared tomales (p< 0.05). Once again,males weremore likely
to report that COVID-19 negatively impacted their mental health
not at all or a little compared to females (p < 0.05).

Coping With the COVID-19 Pandemic
Tables 1, 2 reflect how often participants endorsed specific
coping methods to deal with the stress of the COVID-19
pandemic. As shown in Table 1, the majority of participants
reported connecting with friends/family members through

Facetime, Zoom, Skype, etc. (60.4%), and using social media
(79.2%) as a coping mechanism at least a moderate amount.
However, gender differences were found in relation to using these
video-chat platforms, [χ2

(2, N=363)
= 16.36, p = 0.0003], and in

relation to social media use, [χ2
(2, N=363)

= 14.86, p = 0.001].

Specifically, females were more likely to report using online

technologies/applications very much or an extreme amount to
cope with the stress of the COVID-19 pandemic compared to

males (p < 0.05; Table 1).
Overall, just under half of participants (48.1%) reported

exercising to cope with COVID-19 at least a moderate
amount (Table 1). This did not differ significantly by gender

[χ2
(2, N=363)

= 1.32, p= 0.52]. Approximately 60% of participants

reported eating fast food/sweets at least a moderate to
cope with COVID-19 (Table 1), which did differ by gender
[χ2

(2, N=363)
= 12.59, p = 0.002]. Specifically, females were

more likely to report eating fast food/sweets very much or an
extreme amount to cope with COVID-19 compared to males

(p < 0.05; Table 1). Furthermore, when examining sleep, 75.9%

reported sleeping at least a moderate amount to cope with
COVID-19 (Table 1). This also differed according to gender

[χ2
(2, N=363)

= 17.48, p = 0.0002], in which females were more

likely to report sleeping very much or an extreme amount to cope
with COVID-19 compared to males (p < 0.05; Table 1).

Some participants reported using substances specifically to
cope with the stress of the COVID-19 pandemic (Table 2).

Overall, 9.3% reported vaping nicotine products, 23.8% reported
drinking alcohol, and 17.5% reported using cannabis at

least a moderate amount as a coping mechanism to deal
with the stress of COVID-19 (Table 2). Neither vaping

nicotine products [χ2
(2, N=363)

= 3.42, p = 0.18], drinking

alcohol [χ2
(2, N=363)

= 0.55, p = 0.76], nor using cannabis

[χ2
(2, N=363)

= 0.05, p= 0.98], differed significantly by gender.

TABLE 1 | Percentage of coping methods endorsed to deal with the stress of the COVID-19 pandemic.

Not at all/a little % (n) A moderate amount % (n) Very much/an extreme amount % (n)

Connecting with friends/family through videoconference (n = 366) 39.6 (n = 145) 29.8 (n = 109) 30.6 (n = 112)

Males (n = 103) 55.3 (n = 57) 25.2 (n = 26) 19.4 (n = 20)

Females (n = 260) 33.1 (n = 86) 31.5 (n = 82) 35.4 (n = 92)*

On social media (n = 366) 20.8 (n = 76) 30.3 (n = 111) 48.9 (n = 179)

Males (n = 103) 31.1 (n = 32) 35.0 (n = 36) 34.0 (n = 35)

Females (n = 260) 16.9 (n = 44) 28.1 (n = 73) 55.0 (n = 143)*

Exercising (n =366) 51.9 (n = 190) 27.3 (n = 100) 20.8 (n = 76)

Males (n = 103) 51.5 (n = 53) 24.3 (n = 25) 24.3 (n = 25)

Females (n = 260) 51.5 (n = 134) 28.8 (n = 75) 19.6 (n = 51)

Sleeping (n = 366) 24.0 (n = 88) 35.2 (n = 129) 40.7 (n = 149)

Males (n = 103) 33.0 (n = 34) 43.7 (n = 45) 23.3 (n = 24)

Females (n = 260) 20.8 (n = 54) 32.3 (n = 84) 46.9 (n = 122)*

Eating fast food/sweets (n = 366) 40.7 (n = 149) 28.1 (n = 103) 31.1 (n = 114)

Males (n = 103) 51.5 (n = 53) 31.1 (n = 32) 17.5 (n = 18)

Females (n = 260) 36.9 (n = 96) 26.9 (n = 70) 36.2 (n = 94)*

*p < 0.05 relative to males within the same category.
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TABLE 2 | Percentage of coping methods endorsed to deal with the stress of the COVID-19 pandemic.

Not at all/a little % (n) A moderate amount % (n) Very much/an extreme amount % (n)

Vaping nicotine products (n = 366) 90.7 (n = 332) 4.1 (n = 15) 5.2 (n = 19)

Males (n = 103) 86.4 (n = 89) 6.8 (n = 7) 6.8 (n = 7)

Females (n = 260) 92.3 (n = 240) 3.1 (n = 8) 4.6 (n = 12)

Drinking alcohol (n = 366) 76.2 (n = 279) 15.6 (n = 57) 8.2 (n = 30)

Males (n = 103) 76.7 (n = 79) 16.5 (n = 17) 6.8 (n = 7)

Females (n = 260) 76.5 (n = 199) 14.6 (n = 38) 8.8 (n = 23)

Using cannabis (n = 366) 82.5 (n = 302) 6.6 (n = 24) 10.9 (n = 40)

Males (n = 103) 82.5 (n = 85) 6.8 (n = 7) 10.7 (n = 11)

Females (n = 260) 83.1 (n = 216) 6.2 (n = 16) 10.8 (n = 28)

Relationships Between COVID-19 Coping
Strategies and Outcomes
It was also of interest to examine the relationship between the
coping strategies employed to deal with the stress of COVID-
19 and the negative impacts of COVID-19 on schoolwork,
social relationships, stress levels and mental health according to
gender. As shown in Table 3, increased sleeping and eating fast
food/sweets to cope with COVID-19 was associated with greater
negative impacts on schoolwork for both males and females
(p’s < 0.01). For females only, increased coping through social
media use was also related to negative impacts on schoolwork
(p < 0.01), an effect not found for males (Table 3). Whereas, for
males, coping with COVID-19 by using cannabis was associated
with more negative impacts on schoolwork (p < 0.01; Table 3).
Upon examining the negative impacts of COVID-19 on social
relationships, coping through the use of social media, sleeping,
and eating fast food/sweets was associated with greater negative
impacts on social relationships for both males and females
(p’s < 0.05).

With regards to negative impacts of COVID-19 on stress
levels, coping mechanisms such as social media use, sleeping,
and eating fast food/sweets were all associated with greater
negative impacts on stress levels for both genders (p’s < 0.05),
although as seen in Table 3, the social media effect was
stronger for females. While consuming alcohol was also
significantly related to greater negative impacts on stress levels
for both genders (p < 0.05), the effect was much stronger
for males compared to females (Table 3). Moreover, using
cannabis and vaping nicotine to cope were also related to
greater negative impacts on stress levels, but for males only
(p’s < 0.01). Concerning negative impacts on mental health,
coping mechanisms such as social media use, sleeping, eating
fast food/sweets more frequently were related to greater negative
impacts on mental health for both genders (p’s < 0.05).
When it came to coping through the use of substances,
cannabis use and alcohol use were associated with negative
impacts on mental health for both males (p’s < 0.01) and
females (p’s < 0.05), however, these effects were stronger
for males (Table 3). Additionally, for males only, coping
through vaping nicotine more frequently was related to
greater negative impacts on mental health. Moreover, as
shown in Table 3, exercise was not related to any outcomes
of interest.

DISCUSSION

The COVID-19 pandemic, including its associated social
restrictions, has certainly been a challenging situation for
many individuals. Yet, it has become clear that not everyone
has been equally affected by the pandemic. Among several
disproportionally affected populations, young and emerging
adults are particularly struggling with the current pandemic
circumstances. Emerging adulthood is already a transitional
and stressful period, filled with instability owing to changes
in education, living arrangements, and relationships (30). This
period corresponds to biological and developmental changes
(31) and the onset of mental health disorders such as anxiety
and depression (19). Moreover, emerging adulthood coincides
with beginning postsecondary education, such as university. To
date, much less is known about how the continuously evolving
COVID-19 pandemic has impacted post-secondary students.
However, if this group is already encountering a number of stress
and mental health difficulties, the stress of the pandemic might
further exacerbate these concerns. To this end, the current study
investigated the impact of the COVID-19 pandemic on post-
secondary students’ academic experience, social relationships,
feelings of isolation, and mental health. In addition, we examined
the extent to which students were using several types of coping
strategies to deal with different aspects of the pandemic.

Interestingly, we found that across all outcomes measured, the
magnitude of impact of the COVID-19 pandemic varied across
students. Specifically, roughly one third of students reported
that the pandemic, and accompanying challenges, had little-to-
no impact on academic performance, stress and mental health,
and about one third indicated that COVID-19 had a moderate
impact on these outcomes. These findings are encouraging as
they suggest that many post-secondary students have not been
considerably impacted by the pandemic. However, about one
third of students in the current study indicated that the COVID-
19 pandemic has been very (or extremely) difficult. In fact, the
present data indicate that the pandemic has been particularly
difficult on female students, a finding that parallels observations
made in the general population (3, 14).

Academic Outcomes
In response to the pandemic, many Universities abruptly
suspended face-to-face learning in favor of online learning. This
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TABLE 3 | Spearman correlations between coping strategies and the negative impacts of COVID-19 on school work, social relationships, stress levels and mental health.

Video-conference Social media Sleeping Exercise Fast food /sweets Cannabis use Vaping nicotine Alcohol use

Neg. impact on school work

Overall (n = 366) 0.19** 0.25** 0.24** −0.09 0.31** 0.11* 0.09 0.17**

Males (n = 103) 0.20* 0.17 0.29** −0.06 0.29** 0.30** 0.17 0.19

Females (n = 260) 0.14* 0.25** 0.20** −0.11 0.30** 0.06 0.08 0.17**

Neg. impact on social relationships

Overall (n = 366) 0.03 0.20** 0.18** −0.05 0.20** 0.04 −0.02 0.05

Males (n = 103) −0.00 0.22* 0.21* −0.03 0.23* 0.16 0.05 0.15

Females (n = 260) 0.05 0.19** 0.18** −0.06 0.19** −0.00 −0.05 0.02

Neg. impact on stress

Overall (n = 366) 0.10 0.31** 0.22** −0.04 0.35** 0.12* 0.15** 0.21**

Males (n = 103) 0.04 0.23* 0.27** 0.01 0.45** 0.26** 0.34** 0.41**

Females (n = 260) 0.07 0.30** 0.14* −0.04 0.27** 0.06 0.10 0.14*

Neg. impact on mental health

Overall (n = 366) 0.06 0.31** 0.20** −0.10 0.33** 0.16** 0.10 0.20**

Males (n = 103) −0.10 0.28** 0.21* −0.04 0.41** 0.28** 0.29** 0.35**

Females (n = 260) 0.07 0.29** 0.15* 0.11 0.27** 0.13* 0.05 0.15*

*p < 0.05, **p < 0.01.

decision, while necessary, had the potential to lead to a variety
of negative social, psychological, and academic consequences for
post-secondary students (32). Indeed, our data reveal that more
than one third of students in the current study reported that
the transition to online learning was difficult or very difficult.
Moreover, just under one third reported that the pandemic
negatively impacted their schoolwork very much or an extreme
amount. These data are in-line with recent reports that COVID-
19 has had a substantial negative influence on the academic
experiences of post-secondary students (24, 33). Specifically,
students have reported that the experience of online learning has
resulted in significantly higher levels of stress and isolation as well
as negative mood, and significantly lower levels of relatedness,
concentration, focus, motivation, and performance compared
to traditional face-to-face learning (24). The current study also
shows that female students were more likely than male students
to report that the transition to on-line learning was difficult
and that the COVID-19 pandemic has negatively impacted
their schoolwork. Struggling academically may increase already
elevated distress among the post-secondary population (34).

Social Isolation and Relationships
Many sectors of the general population have shown a rise in
self-reported loneliness during the pandemic as a consequence
of social distancing measures and quarantines (35). Interestingly,
the increased feelings of loneliness are greatest among younger
populations (5, 6). In the current study, 41.3% of the students
reported that social isolation due to COVID-19 was difficult
or very difficult, and this was further differentiated according
to gender, such that more female students (44.6%) reported
social isolation being difficult/very difficult compared to males
(32.0%). This is consistent with emerging literature showing that
young adult females have experienced greater changes in levels
of loneliness (36), and that female students are more likely to

experience negative mental health consequences as a result of
pandemic-induced changes in their social networks (16). This
is of particular concern, based on previous reports that females
tend to be more susceptible to the effects of loneliness on mental
health (13, 37, 38). Moreover, while approximately one third of
students in our study reported negative impacts of COVID-19 on
their social relationships, this result did not differ by gender. It
therefore appears that while female students are struggling with
more feelings of isolation, both genders are equally struggling
with their social relationships. This is perhaps not surprising,
given the physical distancing measures and restrictions on social
gatherings put in place by public health officials to mitigate
the spread of COVID-19. However, these data are worrisome
considering evidence that social support buffers against the
negative effects of stressors (39).

Stress and Mental Health
In the current study, one third of participants (32.5%) reported
that the pandemic negatively impacted their stress levels very
much or an extreme amount, and 23% reported similar negative
impacts on their mental health. These data were expected
given that the COVID-19 pandemic has been accompanied by
many factors known to increase stress and emotional distress
(40, 41), such as isolation from friends and family, loss of
employment and income, unfamiliar public health measures,
and uncertainty about the future (42). In line with these data,
high rates of negative mental health outcomes and emotional
distress as a consequence of the pandemic have also been
found in the general population (2, 43, 44). However, what
is most interesting is that, once again, the negative mental
health consequences of the pandemic have been especially
pronounced among younger populations (4). Our data support
these findings by demonstrating that a proportion of university
students are experiencing increased pandemic-related stress and
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mental health concerns. In addition, we found that the negative
impacts of COVID-19 on stress levels and mental health were
muchmore pronounced among female students (37.3 and 25.4%,
respectively) compared to males (19.4 and 15.5%, respectively).
While not specific to student populations, emerging literature
similarly finds that young adult females demonstrate higher levels
of depression, anxiety, and stress in the wake of COVID-19
(13, 14). Indeed, females more generally have experienced a
greater elevation in levels of depression, emotional distress, and
panic as a result of the pandemic (45).

Coping With the COVID-19 Pandemic
A large body of research indicates that individuals not only differ
in how they respond to, or cope with stressful experiences, but
that differences in coping play an important role in determining
various mental and physical health outcomes (46, 47). Thus,
the selection of coping methods to contend with the stressor
can regulate emotional responses (48). In this respect, problem-
oriented coping methods (e.g., problem-solving) tend to be
associated with positive outcomes, whereas emotion-focused
coping strategies, such as rumination, blame and avoidance are
often linked to negative outcomes (e.g., symptoms of depression)
(47). Moreover, social support, which can serve as both a
problem- and emotion-focused coping strategy, has frequently
been shown to buffer the effects of stress and promote positive
mental health outcomes (49). In the present study, we found
that the frequency in use of connecting with friends/family
through videoconference to cope with the stress of the pandemic
was variable - some students reported using this method of
coping very frequently, whereas others said that they video
conferenced only a little bit if at all. However, video conferencing
was more commonly used among female students. Connecting
through video conferencing was unrelated to the social, stress
and mental health outcomes measured, which may suggest that
connecting through this platform might not provide the same
benefit as connecting in-person. While use of the internet is
undoubtedly useful and often necessary for communication in
this new online era, the relationship between social media use
and overall well-being is complex (50). In the context of the
pandemic, social media offers a wealth of information, so much
so that the World Health Organization (WHO) developed the
term “infodemic” to describe the overabundance of information
available online (as well as offline), and argue that this infodemic
and associated misinformation can be harmful to people’s
physical and psychological health (51). That said, social media
can also work to maintain social networks and a sense of
normalcy (52), which holds the potential to be beneficial in
attempting to cope with the pandemic.

Social media use, as a method of coping with the pandemic
was very common in the present study, especially among female
students. To be sure, these data are in line with findings from
a non-student sample where females were more likely to cope
with the social isolation of COVID-19 through social media
use than males (53). More importantly, however, we found
that frequent use of social media was associated with a greater
negative impact on schoolwork and perceived stress levels among
females. In contrast, among all participants, frequent social media

use similarly related to negative mental health. Indeed, several
recent reports link social media use to poorer mental health
during the COVID-19 pandemic (9, 54, 55). The relationship
between frequent, or excessive, social media use and poor mental
health has been shown prior to the pandemic (56, 57). In this
regard, excessive social media use and its impacts on mental and
well-being, including risk of depression, anxiety and suicide, has
been of concern for several years (50, 58, 59). However, most of
the data on the topic has been correlational, making it difficult
to attribute causality. On the one hand, for some individuals
frequent social media use might lead to poor mental health. On
the other hand, it is reasonable to think that some individuals
who are experiencing depression and anxiety may be more likely
to engage with social media, possibly as a method of support.
Social media can have some beneficial purposes (60), including
reducing stigma around mental health (61). In the context of the
current COVID-19 pandemic, more research will be needed to
determine whether different reasons for use of social media are
predictive of different mental health outcomes.

In the present study, we found that increased frequency of
sleep was generally associated with a greater negative impact on
academic performance, social relationships, stress and mental
health. Moreover, while students were typically sleeping more in
response to the COVID-19 pandemic, this might not necessarily
mean their sleep quality is good, as sleep disturbances have been
reported during the pandemic (62, 63). Sleepingmore often or for
longer periods of time could also represent an avoidance style of
coping, which has often been associated with poorer outcomes
(64, 65). A notable proportion of post-secondary students in
the current study also indicated that they were eating fast food
and sweets to cope with the COVID-19 pandemic, and this
was especially the case among female students. At first glance,
this might seem like an odd or trivial observation. However,
emotional eating, which is often characterized by the intake of
high fat and high carbohydrate foods, is a common method
of coping with stress, particularly among females, and is often
associated with distress and psychopathology (66–68). In this
respect, emotional eating reflects emotion-focused and avoidance
coping (69), which have generally been viewed as ineffective
coping strategies that often exacerbate stressful experiences over
time (47). However, in this context, while females were more
likely to use this method to cope, eating fast foods and sweets was
linked to negative impacts on stress and mental health among
both male and female students (Table 3).

When it came to using substances, 17.5% of participants
reported endorsing substance use as a coping strategy to deal
with the stress of the COVID-19 pandemic amoderate to extreme
amount. While there were no gender differences in the frequency
of using substances to cope with the pandemic, we did find
an interesting relationship between coping with substances and
academics. Specifically, coping through increased cannabis use
was significantly related to greater negative impacts of COVID-
19 on schoolwork among males, but not females. Furthermore,
the negative impact of COVID-19 on stress and mental health
was more strongly associated with increased coping through
the use of cannabis, alcohol and vaping nicotine among males.
Prior to the pandemic, studies had found that increased stress
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was associated with substance use among students (70). In fact,
initiation or increase in substance use to cope with COVID-19
related stress has been most commonly reported by individuals
aged 18–24 years (71). The gender difference in the current
study is a noteworthy distinction to make, considering earlier
literature showing that male students more frequently report
coping with stress through substance use than do females (20).
Further, evidence indicates that male students report higher rates
of cannabis use than do females (72–74), putting them at greater
risk for the development of a cannabis use disorder (75), and/or
adverse academic outcomes (76).

Limitations and Future Directions
There are some limitations that must be considered when
interpreting the results of this study. The current study was
comprised of self-report measures asking questions regarding the
impacts of the COVID-19 pandemic. Thus, it is possible that
current mood states could have impacted responses. To be sure,
longitudinal assessments of COVID-19 are needed to examine
the impacts of the COVID-19 pandemic, and how this changes
over time. Additionally, it is worth nothing that our sample
consisted of students who were enrolled in courses during the
summer term. Students who are taking classes during COVID-
19, and therefore eligible to participate research studies, may be
those who are coping more effectively with the pandemic and
experiencing less of a decline in well-being and/or have greater
financial security. Nevertheless, we observed trends in our data
that align with predictions from other studies related to mental
health and coping among young adults, suggesting that our data
may be representative of other university student populations.
Finally, the current sample contained more female participants
than males, and therefore some of the cells for our comparisons
of coping strategies by gender were small. This was particularly
apparent when assessing cannabis use and vaping by gender. For
this reason, the current study could have benefited from a larger
number of male participants.

Taken together, it is apparent that the COVID-19 pandemic
is having a substantial impact on post-secondary students’
academic experience, social relationships, and mental well-being.
This is very problematic, as prior to the COVID-19 pandemic
one in three university students had a mental health and/or
substance use disorder (21), indicating that this is already an at-
risk group. Female students in particular are reporting greater
negative impacts and difficulties as a result of COVID-19. Related

to these negative impacts, females are more likely to cope with
the pandemic through the use of social media, potentially because
they are struggling more with social isolation. By contrast, male
students who are coping through the use of substances are
reporting greater negative impacts on academics, stress, and
mental health. In sum, these results emphasize the urgency
and importance of developing support systems to mitigate the
extensive negative impacts of the COVID-19 pandemic on
the student population, and the development of interventions
and treatments that are specific to the gendered impacts of
the pandemic on mental health and well-being. Addressing
student well-being and developing systems to mitigate potential
declines in well-being will continue to be essential as the
pandemic evolves.
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Department of Pediatrics, Children’s Hospital of Richmond, Virginia Commonwealth University, Richmond, VA, United States

Background: The Coronavirus Disease 2019 (COVID-19) pandemic has caused

numerous unexpected challenges for many families, and these long-lasting demands

likely contribute to higher stress for parents. The aim of this study was to describe

changes in parent stress longitudinally from before (retrospective) to two timepoints

during COVID-19. Stressors that influenced parenting and strategies to manage

parenting difficulties at each timepoint during COVID-19 are also described.

Methods: Parents (N = 433; 95% female) in the US with >1 child aged 5–18 years

completed an online survey in May 2020 (T1; at the peak of stay-at-home mandates)

and in September 2020 (T2; children’s return to school). Surveys included the 10-item

Perceived Stress Scale (PSS) and questions on parenting-specific stress, stressors that

influenced parenting, and strategies to manage parenting difficulties during COVID-19.

Retrospective report of pre-COVID-19 stress was assessed at T1; current stress was

assessed at T1 and T2. Repeated measures analysis of variance examined changes in

stress over time.

Results: Parent’s stress increased from before COVID-19 to T1 (PSS score: 16.3 ± 5.7

to 22.0 ± 6.4, respectively; p < 0.01), and decreased by T2 (19.2 ± 6.0), but remained

elevated above pre-COVID-19 values (p < 0.01). Most parents (71.1%) reported an

increase parenting-specific stress from before COVID-19 to T1, which continued to

increase for 55% of parents at T2. Common stressors that impacted parenting during

COVID-19 were changes in children’s routines, worry about COVID-19, and online

schooling demands. Common strategies parents used to manage parenting difficulties

included doing family activities together, keeping in touch with family/friends virtually, and

keeping children on daily routines.

Conclusions: Parent stress increased substantially during COVID-19 and has not

returned to pre-COVID-19 levels, suggesting the need for enhanced mental health

resources and supports. Public health interventions should address parenting-specific

stressors and effective strategies for managing parenting difficulties to mitigate their

deleterious impact.

Keywords: viral pandemic, coronavirus, parenting stress, parent coping, stress management, COVID-19
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INTRODUCTION

The Coronavirus Disease 2019 (COVID-19) has swept the
globe causing new and unexpected challenges, including
severe financial losses, concerns around contracting COVID-19,
and mandatory stay-at-home orders disrupting families’ daily
routines. These challenges have contributed to a heightened
awareness among clinicians (1), researchers (2, 3) and public
health organizations (4, 5) of the potential for substantial
increased family stress. Furthermore, given the persistent

and repeated demands of this pandemic, many families are

likely experiencing chronic stress, which is concerning given
the physiological and emotional consequences of chronically
elevated stress (6), such as increased risk for cardiovascular

disease (7), obesity (8), altered respiratory patterns (9), and
depression (10).

Previous infection outbreaks have resulted in profound
psychosocial consequences (11, 12), and emerging evidence
during COVID-19 has shown similar patterns (13, 14),
particularly for parents (15, 16). A recent nationwide poll found
that US parents are experiencing higher levels of stress during
COVID-19, compared to adults without children, given the
added challenges of managing children’s at-home schooling, halts
to extracurricular activities, and navigating children’s emotions
around uncertainty and change (17). To further this evidence,
research is needed to examine how parent stress has changed over
the course of this pandemic, and the specific stressors causing
parenting difficulties. This is especially important to examine at
key timepoints during COVID-19 where parents stress is likely
high, including the peak of government closures and stay-at-
home orders (approximately May 2020) and upon children’s
return to school in Fall (approximately September 2020). These
data can be used to better understand the psychological impact
of COVID-19 on parents’ mental health and how this pandemic
is affecting families over time.

Effective stress management is essential to mitigate the
deleterious impact of COVID-19. To manage pandemic-related
stress, professional organizations such as the Centers for Disease
Control and Prevention (CDC) and World Health Organization
(WHO) recommend strategies such as setting a routine, taking
time to unwind, connecting with others, and staying informed
while limiting the amount of news that causes distress (4, 5).
However, it is unknown which specific strategies parents are
using to effectively manage their stress and parenting difficulties,
and the extent to which certain strategies change throughout the
course of COVID-19. Data on parents’ use and effectiveness of
stress management techniques would be useful to understanding
how parents cope over time and to inform initiatives that help
improve families’ health and well-being. Targeted public health
efforts can then be developed and implemented for prevention
and stress management to address parents’ emotional well-being
and provide support.

The aim of this paper is to examine changes in parents’
perceived stress, from before to throughout COVID-19. Data
were collected at two key timepoints during COVID-19 (May
and September 2020). Additionally, at each timepoint, pandemic-
related stressors that parents report as having impacted their

parenting during COVID-19, and strategies they found effective
at managing stress and parenting difficulties are described.

MATERIALS AND METHODS

Study Design and Participant Sample
A longitudinal, observational study utilizing an online survey was
conducted at two separate timepoints inMay (T1) and September
2020 (T2). At T1, parents were asked about their general
and parenting-specific stress before COVID-19 (retrospective
report), as well as currently during COVID-19. Parents were also
asked about stressors that currently influenced their parenting
and strategies they found effective at managing parenting
difficulties during COVID-19. The same survey was administered
at T2 where parents only reported on their current perceptions of
these constructs.

Procedures
The first online survey administered at T1 occurred during
the peak of government-mandated stay-at-home orders between
April 30, 2020 and May 23, 2020, approximately 4 months
after the start of the COVID-19 in the US (18) and a few
weeks after most states had closed schools (19). Participants
were recruited nationwide through: (1) Facebook advertisements
targeting parents with lower educational attainment and
living in lower-income ZIP codes; and (2) a snowballing
technique using emails sent to colleagues across different
sectors (e.g., academic, community partners, schools, non-profit
organizations) and postings on social media platforms (e.g.,
Twitter, parenting forums, and university pages on Facebook).
Interested participants were directed to the survey site using
Qualtrics, where an informational letter provided details of the
study. Passive permission was used to obtain informed consent.
Screening questions assessed eligibility, including if participants
lived in the US, were >18 years of age, and had >1 child that was
5–18 years of age. The eligibility criteria for child age was chosen
in order to recruit parents of school-aged children affected by
school closures. Parents who responded affirmatively to these
questions were eligible and prompted to complete the full survey
(n = 58 parents were not eligible). To ensure that all completed
responses were valid (e.g., not bots), the study used Completely
Automated Public Turing test to tell Computers and Humans
Apart (CAPTCHA) features and the research staff continuously
monitored all survey responses. Upon survey completion, each
respondent was contacted to provide compensation and ensure
the responses were from humans. A total of n = 603 parents
completed the first survey, and n = 19 were excluded due to
invalid survey responses from bots (resulting in n = 584). Of
these, n = 433 also completed the second survey at T2 (74%
retention). These analyses include the N = 433 who completed
both surveys. Parents who did not complete the second survey
weremore likely to be Hispanic/Latino (p< 0.01) and non-White
(p = 0.03). There were no other differences for demographic
or perceived general stress scores between parents who did
vs. did not complete the second survey. The study procedures
and passive consent process were approved by the Institutional
Review Board at [redacted] University.
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Instruments
Perceived Stress
The 10-item Perceived Stress Scale (PSS) was used to measure
general stress. At T1, parents completed the PSS when reflecting
back on their feelings before COVID-19, and again considering
their current feelings during COVID-19. At T2, parents
completed the PSS only once when considering their current
situation at that time. This reliable and valid scale is the most
widely used psychological instrument to evaluate perceived stress
(20, 21). Items were rated on a five-point Likert scale ranging
Never (0) toVery Often (4) and summed. Total scores ranged 0 to
40, with higher scores indicating greater stress. Total scores were
categorized to describe parents who experienced low stress (0–
13), moderate stress (14–26), and high stress (27–40) based on
previously established cutoff values (22–25). Parenting-specific
stress was assessed at each timepoint: parents reported if their
parenting-specific stress increased, decreased, or remained the
same since before COVID-19 (at T1) and since May 2020 (at T2).

Parenting Difficulty
Parenting difficulty was assessed at each timepoint using a single-
item question asking, “How difficult have the past few weeks
been for you to continue parenting in the same as you did prior
to COVID-19?” Response options included not difficult at all,
somewhat difficult, very difficult, or extremely difficult.

Factors Influencing Parenting
At each timepoint, parents were provided with a list of nine
possible stressors and asked to select which impacted their
parenting during COVID-19. Stressors included a lack of money,
lack of food, lack of time due to increased work tasks, lack of
time due to increased household tasks, change in daily routines
and structure, parents’ worry/anxiety around COVID-19, child’s
worry/anxiety around COVID-19, child’s online schooling at
home demands, and child’s desire to be with friends. Parents
selected all that applied. There was a response option for “other,”
where parents were prompted to provide a short answer response.
This list of stressors was developed by experts on the research
team, given the lack of existing measures assessing COVID-19-
specific stressors for parents at the time this study was conducted.

Strategies to Manage Parenting Difficulties
At each timepoint, parents were provided with a list of nine
possible strategies and asked to select which of these they found
effective at managing parenting difficulties during COVID-19.
Strategies included using extended family for resources, using
community resources, keeping in touch with family/friends
virtually, keeping their child on a daily routine, doing family
activities together, finding ways to effectively manage anxiety,
controlling the information they seek on COVID-19, focusing on
the big priorities and letting the small tasks go, and taking time
for myself. Parents selected all that applied and could also choose
“other” to provide an alternative short answer response. This list
of strategies was developed by experts on the research team, given
the purpose of examining COVID-19-specific strategies, and the
lack of COVID-19-specific measures at study onset.

Demographics and COVID-19-Specific Questions
At T1 only, parents answered demographic questions including
parent age, sex, race, ethnicity, education, marital status, family
income, insurance status, and the total number of children and
adults in the home. Additional COVID-19-related questions
were asked at both timepoints, including family diagnoses,
working from home, job layoffs/furloughs, income changes, and
unemployment benefits.

Statistical Analysis
Means, standard deviations, and percentages were calculated for
demographic and COVID-19-related variables as appropriate.
A repeated measures analysis of variance model examined
patterns of parents’ perceived stress over time, from before to
across COVID-19. Pairwise comparisons examined differences
during COVID-19 at T1 and T2, relative to before COVID-
19 (reference timepoint). Values are presented as mean [95%
confidence interval (CI)]. A chi square test of independence
was used to examine if the distribution of parents with high,
moderate, or low stress differed at each timepoint. Furthermore,
percentages were calculated for response options pertaining to
factors causing parenting difficulties and strategies to manage
parenting difficulties at T1 and T2. Thematic analyses were
applied to the “other” responses provided, and categories were
created. Two researchers (ELA and DS) created categories and
independently rated each parent response into one or more
categories. Ratings were compared between researchers, and
discrepancies were discussed and resolved using a third person
(MKB) when needed. Data were analyzed using SAS statistical
software, version 9.4 (SAS Institute Inc., Cary, NC, USA), and
significance was set at p < 0.05.

RESULTS

Demographics and COVID-19 Related

Factors
Parents were mostly female, White, and married or living with
a domestic partner; almost half earned a family income of
<$50,000/year (Table 1). COVID-19 related factors, including
family diagnoses, work, and income-related changes, are listed
in Table 1. Most (∼60%) families experienced a decrease in
income from before COVID-19 to T1, while 40% of families
experienced a continual decrease through T2. At T2, ∼40% of
families reported having a family job loss / furlough since the start
of COVID-19, and most children (63.1%) were attending virtual
school (19.4% in-person; 17.6% hybrid).

Perceived General Stress and

Parenting-Specific Stress
Average scores on the PSS changed over time (p < 0.01).
Specifically, scores increased from before COVID-19 (16.3 [15.7,
16.8]) to T1 (21.9 [21.3, 22.5]; p < 0.01), and decreased by T2
(19.2 [18.6, 19.8]), but remained significantly higher than pre-
COVID-19 values (p < 0.01). The average decrease from T1 to
T2 (−2.8 [−2.2,−3.3]) remained significant, even after adjusting
for pre-COVID-19 values (p < 0.01). Few parents reported high
stress before COVID-19 (3.5%), while 22.4% reported high stress
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TABLE 1 | Parent and family demographics and COVID-19-related factors in a

sample of US parents with a child 5–18 years of age (N = 433).

Parent and family demographics

Age (mean ± SD) 40.4 ± 7.4

Female sex (%) 94.5

Race (%)

Asian 3.9

African American 6.7

Caucasian/White 84.8

Other 6.7

Not Hispanic or Latino (%) 88.5

Married or living with domestic partner (%) 77.4

Education (%)

Some college or less 34.2

Associates or bachelor’s degree 39.0

Some graduate training or more 26.8

Family income <$50,000/year (%) 47.8

Insurance (%)

Medicaid 35.8

Private insurance 58.2

None 6.0

# children in the home (mean ± SD) 2.2 ± 1.2

# adults in the home (mean ± SD) 2.1 ± 0.8

COVID-19-related factors May 2020 Sept 2020

Family diagnosis of COVID-19 (%) 10.4 18.7

Parent worked outside the home (%) 51.3 33.0

Decreased family incomea (%) 58.9 39.7

Filed for or received unemployment benefits (%) 36.0 19.2

aDecreased family income reported in May 2020 was relative to before COVID-19.

Decreased family income in September 2020 was relative to May 2020.

at T1 and 12.2% at T2 (Figure 1). Almost three-fourths of parents
(71.1%) reported an increase in parenting-specific stress from
before COVID-19 to T1, which continued to increase for 55% of
parents from T1 to T2. At T1, 85% of parents reported it was at
least somewhat difficult to continue parenting in the same way as
they did prior to COVID-19, while 45% reported that parenting
had become harder at T2, compared to at T1.

Pandemic-Related Factors Impacting

Parenting During COVID-19
Specific factors that parents felt impacted their parenting during
COVID-19 are illustrated in Figure 2, according to parents’
perceived stress category from the PSS at each timepoint. The
most common stressor was a change in children’s daily structure
and routines (reported by 86% of parents at T1; 69% at T2). A
high percentage of parents also reported that their worry and
anxiety around COVID-19 (67% at T1; 49% at T2) and demands
related to children’s online schooling at home (67% at T1; 60% at
T2) impacted their parenting during the pandemic. The overall
percentage of parents who reported that a given stressor impacted
their parenting tended to decrease from T1 to T2. The greatest

decreases in prevalence from T1 to T2 was regarding changes
to children’s daily structure and routines (17.6% fewer parents)
and parents’ and children’s worry and anxiety around COVID-
19 (18.3 and 11.3% fewer parents, respectively). From T1 to T2,
an additional 7.2% of parents reported that a lack of time due
to increased work tasks and 1.9% reported that a lack of time
due to increased household tasks impacted their parenting. There
were 103 total unique “other” answers provided (n = 60 at T1;
n = 43 at T2). These responses were categorized (Table 2) with
example quotes for each category to provide representation of
these answers.

Strategies to Manage Parenting Difficulties
Figure 3 illustrates strategies that parents found effective at
managing parenting difficulties during COVID-19, according to
perceived stress category at each timepoint. The most common
strategies included doing family activities together (reported
by 72% of parents at T1; 66% at T2), keeping in touch with
family/friends virtually (68% at T1; 56% at T2), and keeping
children on a daily routine (53% at T1; 59% at T2). The
overall percentage of parents who reported a given strategy was
effective at managing their parenting difficulties increased for
some strategies and decreased for other strategies over time.
Using extended family for resources and keeping their child on
a daily routine increased the most (by ∼7–8% of parents) from
T1 to T2, while using community resources, keeping in touch
with family and friends virtually, and controlling the information
they seek on COVID-19 decreased the most (by ∼8–13% of
parents) fromT1 to T2. There wereN = 23 total “other” strategies
reported (n= 17 at T1; n= 6 at T2). Of these, the most common
was engaging in hobbies/exercise (n = 8; e.g., “We have started
taking daily walks outside”; “Escape to Netflix, Hulu”). Other
responses included making family changes (n = 3; e.g., “Family
meals are more often and when we come together after work
and school”), adapting their mental and spiritual outlook (n =

4; e.g., “accepting the need to be flexible”; “prayer and virtual
church”), and cutting back (n = 3; e.g., “doing less for my job;”
“not listening to the news”).

DISCUSSION

This study showed an increase in general stress from before
COVID-19 (retrospective report) to May 2020; although stress
decreased by September 2020, it remained relatively greater
than retrospectively reported pre-COVID-19 values. Moreover,
parenting-specific stress also increased from before COVID-19
to May 2020 and continued to increase for just over half of all
parents by September 2020. The majority of parents reported that
it was difficult to continue parenting in the same way as they did
prior to COVID-19, while almost half reported that parenting
had become harder over the course of the pandemic. The
most common factors that influenced parenting were changes
in children’s daily structure and routines, worry and anxiety
around COVID-19, and demands related to children’s online
schooling at home. To manage these difficulties, most parents
found that doing family activities together, keeping in touch with
family/friends virtually, and keeping children on a daily routine
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FIGURE 1 | Percentage of parents with high, moderate, and low stress based on the Perceived Stress Scale, reported retrospectively for before COVID-19, and

concurrently during COVID-19 in May and September 2020. Data were collected in a nationwide sample of US parents with a child 5–18 years of age (N = 433).

were effective. These findings highlight the need to address
the stress that families are experiencing and provide adequate
resources to manage this stress during COVID-19.

Around the height of government closures and stay-at-
home orders (May 2020), one-in-five parents reported high
stress, while three-in-four parents reported increased parenting-
specific stress. Multiple other studies have found that high stress
was a common initial reaction to this pandemic (26–30) and
that parents are experiencing more stress than non-parents
(17). These previous data were mostly collected in April/May
2020; therefore, the unique aspect of this study includes the
longitudinal data across two timepoints during COVID-19
(May and September 2020), as the pandemic progressed. Our
findings demonstrated that while general stress is decreased
over the course of COVID-19, parenting-specific stress is
increased for many families. Disseminating these findings
provides scientific evidence to validate parents’ experiences
during this time and highlights the critical need to reduce this
burden. To support parents during these unprecedented times,
public health messaging should continue to promote healthy
ways for coping and provide information on managing stress
for parenting-specific challenges. For example, organizations
like the CDC, WHO, UNICEF, and others have collaborated
to provide open access, online resources for evidence-based

strategies in managing parenting stress during COVID-19
(31). Future research is needed to examine if families are
using resources such as these, and if they help to mitigate
stress. Furthermore, policymakers at multiple levels (e.g., local,
state, schools, employers) should consider the potential impact
of COVID-19 policy changes on parents’ stress and include
thoughtful resources to help mitigate this impact (e.g., providing
coordinated strategies for parents to help mitigate the impact
of school and childcare closures). There is a dire need for
coordinated efforts among policymakers to prioritize these
systemic changes to reduce the impact of COVID-19 on parents
and families.

Themost commonly reported factor that influenced parenting
during COVID-19 was a change in children’s daily structure
and routines. Most children thrive under predictable routines,
which makes them feel safe and secure, contribute to healthy
habits, and lead to less problematic behaviors (28). Structure
and routines also benefit parents by helping them feel organized
and in control, which increases parenting competence and
reduces daily stress (32). In May 2020, about half of families
reported that keeping children on a daily routine was effective
in managing parenting difficulties, and over time, this percentage
increased, suggesting this strategy was working for more
families. A previous study also found that maintaining family
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FIGURE 2 | Pandemic-related factors that parents reported as having impacted their parenting during COVID-19 in May and September 2020, illustrated by

parent-reported stress levels (low, moderate, or high) at that corresponding timepoint. Data collected in a nationwide sample of US parents with a child 5–18 years of

age (N = 433). Parents could have selected more than one factor.

routines helped children to cope with COVID-19-related
stress (27). During this time of unpredictability in a rapidly
changing environment, it can be difficult for families to keep
a consistent daily routine. Parents who are experiencing high
stress and have not yet created a daily routine at home
may benefit from creating a schedule together with their
children, and parents who have established a daily routine
need flexibility to adapt to the ever-changing circumstances.
It is important for parents to receive guidance from health
care professionals on the importance of creating daily structure
and routines, as well as education and support from mental
health providers on how to best create adaptable routines with
their child.

Routines may include designated time for children’s online
schooling, which was another common factor that parents felt
greatly impacted their parenting. During COVID-19, many
parents have had to take on the additional role of teaching
their children from home, amongst other work and household
tasks. At a time when almost all schools were closed, two-
thirds of parents report that children’s online schooling impacted
their parenting, which decreased slightly 4 months later, when
some schools resumed in-person or hybrid instruction. Many
parents expressed that limited time due to work and household
demands were common stressors, which increased in prevalence
over time. Parents are understandably overwhelmed by the

many responsibilities and roles they have had to take on; for
example, one parent mentioned that, “juggling all responsibilities
at the same time instead of getting dedicated time for different
responsibilities,” impacted her parenting. In addition to parents
having to cope with these changes, children are also coping
with the lack of sociability from friends and structure that
school and extracurricular activities provide. In fact, just over
half of parents at both timepoints reported that children’s
desire to be with friends have impacted their parenting. Doing
family activities together at home and connecting with family
and friends virtually are ways to help with coping, bonding,
and providing sociability in an environment that limits social
interactions (4, 5, 31).

InMay 2020, another common stressor wasmanaging parents’
worry and anxiety around COVID-19. These findings are similar
to another study that found reading/hearing about the severity
and contagiousness of COVID-19 was the most commonly
experienced stressor among a sample of US adults (33). With
an abundance of information available, it is important for
families to stay informed, yet to also limit the amount and
source of information that may be causing anxiety. Organizations
such as the CDC and WHO recommend taking breaks from
listening to the news and reading about COVID-19, including
posts on social media (4, 5). Just under half of parents in
this study reported that controlling the information they seek
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TABLE 2 | Parent “other” responses to factors influencing parenting difficulties during the COVID-19 pandemic, categorized by topic.

Category Responses (n) Example Quotes

Children’s schooling 19 “No ability for my child to have schooling during this time”

“Parenting and having my child do their schoolwork”

“My stress has increased due to my child physically attending school”

Mental and emotional health 18 “Being in the house has become overwhelming”

“My child’s distress over not attending school and activities”

“My child’s depression over all the change because of COVID-19”

Parents’ work or graduate school demands 14 “Working from home with children home as well”

“Balancing my spouse’s job responsibilities”

“A lack of time due to increased school tasks (grad school)”

Parents’ time and resource availability 14 “Worry about possible lack of food and trying to stay healthy”

“A lack of time to attend to my own needs (exercise, hobbies, etc.)”

“Juggling all responsibilities at the same time instead of getting dedicated time for different

responsibilities”

Missing out 8 “Senior year of high school and missing so much…”

“Missing organized sports”

“My child wanting to play at parks with other kids”

Children’s behavior or special needs 6 “Child’s behavior has gotten worse”

“Autism and routine changes”

“My child has ADHD and several behavioral issues that have been set backwards. It’s extremely

hard to be positive about the regression.”

Medical conditions/death 6 “Death in the family”

“My parents being in the hospital with COVID-19 and also me and my husband. My mother being

diagnosed with cancer.”

Not seeing extended family 4 “Inability to visit grandparents who live nearby”

“Lack of support from extended family members due to social isolation”

Marital conflict 3 “Increased conflict with spouse”

“Marital strain”

These responses were provided when parents selected “other” in response to survey questions that asked about factors influencing parenting difficulties during COVID-19. A single

response could fall into more than one category. N = 103 “other” responses.

on COVID-19 and finding ways to effectively manage their
anxiety were effective in reducing parenting difficulties. Other
ways in which parents effectively managed their anxiety and
stress included engaging in hobbies and exercise, such as going
on family walks, taking time for themselves, and adapting
their mental outlook. By September 2020, there was a decrease
in the percentage of parents who reporting their worry and
anxiety around COVID-19 was impacting their parenting, thus
suggesting that perhaps parents are finding ways to effectively
manage this anxiety, or that their anxiety has naturally lessened
over time.

For some parents, prolonged periods of high stress may
result in substantial mental health impacts including greater
depression, anxiety, and reduced quality of life (34). Thesemental
health impacts could be temporary during COVID-19; however,
high amounts of stress have been associated with maladaptive
behavior changes, including substance abuse, eating behavior
changes, and excessive alcohol consumption (30), that could
persist even after stress dissipates. Given potential for a looming
mental health crisis, adequate access to quality mental and
behavioral health care is of paramount importance (35). Yet,
prior to COVID-19, access to mental health resources did not
meet the needs (neither the quality nor quantity) for millions
of Americans (36), with particular concern about inadequate
access for families with Medicaid. Furthermore, healthcare

costs have long been a significant barrier to providing mental
health resources for those who are uninsured (37). During
COVID-19, millions of Americans have become unemployed
and lost employer-provided insurance, further reducing access
to mental health resources; thus, families who are more likely
to need these mental health resources may not be able to
access them. In response to this, the Society of Behavioral
Medicine has issued a policy brief outlining recommendations
for increasing access to mental health services to manage parent
and family stress (31), the Centers for Medicare & Medicaid
Services has expanded access to telehealth services, including
the provision of mental health, during COVID-19 (38), and The
National Alliance on Mental Illness has provided a COVID-
19 resource and information guide for finding free in-person
and online mental health support (39). While these initiatives
represent initial strategies to address the increased mental health
concerns, additional public health and policy responses are
urgent to prevent an impending mental health crisis (40).
Moreover, some insurers have already modified their policies
that previously increased telehealth coverage and access due to
COVID-19; yet these changes are being made where there is no
corresponding reduction in need and the impacts of COVID-19
persist (41, 42).

Study limitations include use of a self-reported questionnaire
with retrospective parent reported regarding before-COVID-19.

Frontiers in Psychiatry | www.frontiersin.org 7 April 2021 | Volume 12 | Article 62645636

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Adams et al. Parent Stress During COVID-19

FIGURE 3 | Parent-reported strategies that were effective for managing parenting difficulties during COVID-19 in May and September 2020, illustrated by reported

stress level (low, moderate, or high) at that corresponding timepoint during the pandemic. Data collected in a nationwide sample of US parents with a child 5–18 years

of age (N = 433). Parents could choose more than one strategy and selected all that applied.

Obtaining baseline measures of parents’ perceived stress was not
feasible given the sudden onset of this pandemic. To minimize
recall bias, the first survey was administered only a few months
after the start of COVID-19, yet responses for pre-COVID-
19 values were likely influenced by parents’ current stress, the
media, and other unmeasured biases. This study also used
items developed by the research team to assess factors that
influenced parenting and effective strategies to manage parenting
difficulties. At the time of study onset, measures on COVID-19
specific stressors and parenting strategies did not exist, yet many
are now available for future research (43). Response options
for these questions may not have encompassed all possible
stressors and coping strategies, so to overcome this limitation to
some extent, an option of “other” was included where parents
could provide an alternative response. These “other” responses
represent a small percentage of respondents yet provide rich data
and a unique perspective on some of the stressors and coping
strategies that parents were using. Other limitations include a
sample of mostly mothers with limited racial/ethnic diversity
(i.e., mostly White) that is not a nationally representative of
all US parents, thus limiting generalizability of these findings;
however, this sample did provide a diversity across family income
and parent education. Parents who did not complete the second
survey tended to be from racial/ethnic minority backgrounds
and given these populations often experience greater stress (44),
these results could underestimate the stress experienced in more
vulnerable, minority populations. Lastly, parental stress could
have varied across geographical locations where different policies

were enforced at the time of survey completion. Larger, more
nationally representative data sets, such as the Stress in America
Poll (17), should be referenced for changes in stress across a
broader US population and by location.

CONCLUSION

This study provides timely data regarding the significant increase
in parents’ stress over the initial course of COVID-19, as stay-
at-home orders were eased, and some children returned to
school. Information from this study can be used to advocate
for policies that support parents and families, including access
to appropriate mental health resources to mitigate the negative
impacts for those in need. Given the potential for an impending
mental health crisis, adequate access to quality behavioral health
services, including remote telehealth options, and workplace
policies to accommodate families during this time are necessary
for managing the chronic stress experienced by many parents.
Specific parenting stressors and strategies parents found effective
at managing parenting difficulties can be used to inform
stress management initiatives and targeted prevention messaging
specific to parenting challenges during the COVID-19 pandemic.
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According to the continuity hypothesis of dreaming and contemporary psychodynamic

approaches, dreams reflect waking life. The aim of the present study was to explore

the relationship between the COVID-19 pandemic and dreaming in adolescents. A

cross-sectional survey was conducted in Italy, Romania and Croatia involving 2,105

secondary school students (69% girls, mean age 15.6 ± 2.1 years; 31% boys, mean

age 15.1 ± 2.2 years; mean age of whole sample 15.4 ± 2.1 years). No substantial

differences between countries were found. Thirty-one percent of the participants reported

heightened dream recall, 18% noticed an increase in nightmares during the lockdown,

and 15% of the provided dreams (n = 498) included pandemic-related content. The

results indicate that subjective emotional reactions to lockdown had a significantly higher

correlation to dreaming than objective distress (i.e., illness or death of a close one

because of COVID-19). These findings suggest that attention to dreams should be

included in preventive programs for adolescents with pandemic-related stress.

Keywords: school students, COVID-19 health crisis, lockdown, dreaming, nightmares, emotional distress,

adolescence

INTRODUCTION

Dreams reflect waking life, according to the continuity hypothesis of dreaming (Schredl, 2003)
and psychodynamic approaches (Fagioli, 1972; Iannaco et al., 2015), and there is evidence that
emotionally significant waking life experiences are integrated in dreams (Strauch and Meier, 1996;
Domhoff, 2018; Schredl, 2018). Given these theoretical frameworks and findings, it is likely to
expect that the coronavirus disease 2019 outbreak, along with the pandemic-related restrictions,
might have affected dreaming.

Recent studies showed indeed that dreaming in adults has undergone significant changes during
the COVID-19 pandemic (Barrett, 2020; Mota et al., 2020; Gorgoni et al., 2021; Wang et al., 2021).
Regarding dream recall in particular, several studies (Bottary et al., 2020; Pappa et al., 2020; Gorgoni
et al., 2021) indicated a self-reported increase in dream recall due to the pandemic; this could be
explained by the longer sleep duration during home confinement (Martínez-Lezaun et al., 2020) or
by changes in sleep patterns due to home working (Altena et al., 2020; Cellini et al., 2020).

40

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://doi.org/10.3389/fpsyg.2021.652627
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyg.2021.652627&domain=pdf&date_stamp=2021-04-19
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://creativecommons.org/licenses/by/4.0/
mailto:info@netforpp.eu
https://doi.org/10.3389/fpsyg.2021.652627
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.652627/full


Guerrero-Gomez et al. Dreaming in Adolescents During COVID-19

Moreover, a shift toward more negative dreams was found,
which was directly related to the subjective stress in waking life,
for example, social distancing affected mental health (Barrett,
2020; Iorio et al., 2020; Mota et al., 2020; Schredl and Bulkeley,
2020). In a similar way, the frequency of nightmares increased
during the pandemic in both clinical (Gupta, 2020; Sierro et al.,
2020) and normative samples of adults (Musse et al., 2020;
Pérez-Carbonell et al., 2020; Scarpelli et al., 2021).

As to dreams with direct references to the pandemic, studies
reported different frequencies of COVID-19-related dream
content, varying from 8.2% (Schredl and Bulkeley, 2020) to
55% (Pesonen et al., 2020). Most dreams with pandemic-related
content reflected the participants’ fears of contracting the virus
or close persons becoming ill or dying (Iorio et al., 2020; MacKay
and DeCicco, 2020).

All reported studies focus on adults; there is a lack of empirical
studies on dreaming in adolescents during the COVID-19 crisis.
But the pandemic also changed adolescents’ daily lives in a
consistent way due to home confinement, school closures and
suspension of sport, cultural, and leisure activities. One of the few
studies on adolescents’ dreaming during the pandemic carried
out so far (Parrello et al., 2021) examined adolescents who had
had close persons infected by or who had died of COVID-19;
these subjects reported a more negative emotional tone to their
dreams, more nightmares and more COVID-19-related dreams
compared to adolescents without these dramatic experiences,
similar to the findings in adults.

As the realization of peer relationships is an essential
condition for adolescents’ mental health, adolescents might
have been affected particularly by pandemic-induced isolation
(Commodari and La Rosa, 2020; Loades et al., 2020; UNESCO,
2020; Xiang et al., 2020). In Europe, the lockdown measures and
thus the degree of social isolation varied for each country. In
most countries, however, teaching at school was suspended and
distance learning in home confinement was introduced.

The objective of the present study was to examine the effects of
the lockdown caused by the COVID-19 pandemic on adolescents’
dreaming in three different European countries. We expected an
increase in dream recall and more nightmares and COVID-19-
related dream content, especially in those adolescents who had
experienced a traumatic impact of COVID-19 in their family
(infected members or deaths).

MATERIALS AND METHODS

Participants
The present study consisted of an international cross-sectional
survey among adolescents from three different European
countries (Italy, Romania, and Croatia). In total, 2,105
adolescents completed the questionnaire: 1,446 girls (68.7%,
mean age 15.6 ± 2.1 years) and 659 boys (31.3%, mean age 15.1
± 2.2 years). Mean age of whole sample was 15.4 ± 2.1 years;
the participants’ ages ranged from 11 to 20 years, with students
of 14–20 years of age being the most represented group (11–13
years: 19.7%; 14–16 years: 44.5%; 17–20 years: 35.8%). The
majority were from Italy (44.1%) and Romania (47.7%), with

only 8.2% from Croatia. Most of the respondents (87.3%) lived
in densely populated areas.

Measures
Adolescents were interviewed using an anonymous online self-
report questionnaire developed by the Adolescent Day Hospital,
Sapienza University Rome. The questionnaire “My life during the
lockdown” is composed of 73 mostly close-ended questions. It
was translated from Italian into Romanian, Croatian, and English
using a back-translation procedure.

Outcomes

The outcomes according to the objectives of this study
were: dream recall increase; nightmare increase; report of an
extraordinary dream; and pandemic-related dream. All outcomes
referred to the period of national lockdown.

Dream recall increase was assessed by asking the participants
to complete the sentence “During this time you felt like you
were dreaming. . . ” with the following three options: “more than
before,” “same as before,” or “less than before.”

To assess nightmare increase, participants responded to the
question “Did you have more nightmares than before?” with
either “yes” or “no.” There was no precise definition of the term
“nightmare” given to the participants.

With regard to “report of an extraordinary dream,” the
questionnaire asked for a short written report of a dream: “If you
don’t mind, please tell us briefly about a dream that struck you
during this time.” This item was coded “yes” if the dream report
was given and “no” if not.

For each reported dream, “pandemic-related dream” was
coded by two independent raters who each had a university
degree in psychology. Instructions were given to the raters
that pandemic-related content should be scored if the dreams
overtly referred to a COVID-19-related topic, with issues
and scenarios such as: coronavirus, COVID-19, pandemic,
COVID infection, swab, anti-COVID vaccination/medication,
hospitalization because of COVID, lockdown, social distancing,
domestic isolation, face mask, and other COVID precautions,
home schooling, home working, etc.

Predictors

Predictors considered in this study were the socio-demographic
variables of age (11–20 years), gender (female, male), and country
(Italy, Romania, Croatia), as well as a series of other variables
dealing with the students’ objective and subjective pandemic-
related distress, their lockdownmanagement and their emotional
condition during domestic isolation, as described below.

The items Loved One with COVID-19 (“Has somebody dear to
you contracted SARS-CoV2?”) and Loved One Died of COVID-
19 (“Have you experienced the loss of a loved one because of
SARS-CoV2?”) explored the students’ objective stress caused
by the pandemic. Two other items dealt with the students’
subjective fears of contagion: Fear of Getting COVID-19 (“Were
you afraid of contracting SARS-CoV2?”) and Fear of Loved Ones
Getting COVID-19 (“Were you afraid that somebody close to you
might contract SARS-CoV2?”). All these questions had binary
answer options.
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FIGURE 1 | Timeframe of lockdown restrictions and questionnaire completion in Italy, Romania, and Croatia.

The items Suffering from Restrictions (“How difficult was/is it
for you to respect the government-imposed restrictions?”) and
Worries About Another Lockdown (“How worried are you to
be put in the same situation again?”) were answered on a five-
point scale: not at all (1), a little (2), quite (3), very (4), and
extremely (5).

Overall performance during domestic isolation was explored
by the items Difficulties in Coping with Lockdown (“How do
you think you managed in this period?”) and Proud about Own
Behavior (“Are you proud of doing something positive for your
fellow citizens by obeying the restrictions?”), with binary answer
options. The students were also asked about their Reaction to
School Interruption (“How do you feel about the interruption
of your usual school life?”), with the answer options of positive,
indifferent, and negative.

Emotional reaction to lockdown was explored by the item
Mood Affected (“Do you think that the lockdown affected
your mood?”). This question could be answered with: yes,
in a positive way; no; and yes, in a negative way. A
range of emotional reactions was displayed in the items
Experiencing Discomfort/Sadness (“During domestic isolation,
did you ever experience feelings of great discomfort or
sadness?”), Experiencing Anger/Restlessness and Experiencing
Emptiness/Persistent Boredom. These items were answered on a
five-point scale never (1), rarely (2), sometimes (3), frequently
(4), and always (5).

Another group of items explored the students’ relationships.
The item Changes Relationship with Parents was explored by
two questions: “Has your relationship with your friends changed
during this quarantine?” (answer options: yes or no) and “If
yes: has it changed in a positive or in a negative way?” (answer

options: positively or negatively). For analysis, the answers of
both questions were aggregated into positive change, negative
change, and no change. The same type of aggregation was applied
to the item Changes Relationship with Friends which was also
assessed by two questions: “Has your relationship with your
friends changed during this quarantine?” (answer options: yes
or no) and “If yes: has it changed in a positive or in a negative
way?” (answer options: positively or negatively). The question
Missing Social Contacts (“Did you miss your social contacts and
relationships?”) should be answered on a five-point scale: hugely
(1), very much (2), quite a bit (3), a bit (4). and not at all (5). For
analysis, answers (1) to (4) were aggregated into “yes” and answer
(5) remained “no.” The same type of aggregation was applied for
the item Creative Time (“Do you think that you spent this period
of time in a productive and creative way?”).

Recruitment and Procedure
During and immediately after the COVID-19 lockdown
measures (Figure 1) data collection was coordinated by
Netforpp Europa in Italy, by the association Timísoara 2021
– European Capital of Culture Association in Romania and by
Hrvatski kulturni dom na Sušaku (Croatian Cultural Center
Rijeka) in Croatia.

Italian Schools were based mainly in Rome and Florence.
The Croatian coordinator collaborated with the Departments of
Education and Schooling of the City of Rijeka and Primorsko-
goranska County, which distributed the questionnaire among
schools in Rijeka and its region. In order to obtain a
nationwide coverage and adequate distribution of age groups, the
coordinator in Romania collaborated with the “Europe Direct”
network of information centers in Arad and Bucharest, the Timis
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Sibiu County School Inspectorates and several media partners.
About half (n = 508) of the total number of 1,004 responses
in Romania were collected in the “Elena Ghiba Birta” National
College in Arad. The other half of responses came from schools
in Timísoara, Sibiu, and Resifa.

Every school was contacted 2 weeks before the survey started
and the study protocol was outlined in detail to head and
class teachers.

Each participant of the questionnaire remained anonymous
and respondents’ IP addresses could not be disclosed.
Participation was entirely voluntary and without any
compensation. Participants over the age of 18 years gave
their voluntary informed consent to participate in the research
before taking part in the study. For students under 18 years
of age, Italian participating schools entered the questionnaire
in the school’s electronic parental platform, together with a
cover letter in which all the information on the study protocol
and the survey’s objectives were given. Only after parental
acknowledgment and consent could students under the age of
18 years fill out the questionnaire. The survey thus followed
privacy guidelines released by the Italian Ministry of Education,
University and Research (MIUR, 2020) and was conducted in
accordance with the Declaration of Helsinki.

Statistical Analysis
We analyzed the data using SAS/STAT R© software (SAS 9.4, SAS
Institute Inc., Cary, NC, USA) and computed logistic and ordinal
regression analyses for all four outcomes and the predictors of
age, gender, and country (Table 2). Because of their impact on
various outcomes, these predictors were controlled for in the
subsequent regression analyses. In a first step, we computed
regression analysis for all waking life variables that are associated
with possible distress due to the pandemic with increase in
nightmares in order to determine the strength of the associations.
As waking life stressors were inter-correlated, the regression
analyses with simultaneous entered variables were computed to
control for these inter-correlations. Logistic regressions with the
outcome “nightmare increase” and 22 predictors were computed,
while ordinal and logistic regression on “dream recall increase,”
“nightmare increase,” and “report of an extraordinary dream”
were performed with 16 predictors and a logistic regression on
“pandemic-related dream” was performed with 13 predictors.
The outcome “pandemic-related dream” had to be computed
separately because of varying sample size. Effect size d was
computed using the online tool Psychometrica (Lenhard and
Lenhard, 2016). We did not specify a particular critical p-value
but presented the exact p-value. Given the large sample size and
the number of statistical tests, we focusedmainly on findings with
p < 0.001 and substantial effect sizes.

RESULTS

Reported Effects of the Pandemic
Descriptive statistics of the sample (n = 2,105) regarding the
binary and multi-stage variables used for analyses can be found
in Table 1. Numbers of subjects reporting fear of being infected
by COVID-19 (46.9%) and fear of loved ones getting infected

TABLE 1 | Descriptive statistics of the sample characteristics (n = 2,105).

% / M ± SD

Nightmare increase (yes) 18.19

Reporting an extraordinary dream (yes) 23.75

Loved one with COVID-19 (yes) 6.70

Loved one died of COVID-19 (yes) 1.52

Fear of getting COVID-19 (yes) 46.89

Fear of loved ones getting COVID-19 (yes) 76.25

Worries about another lockdown 2.96 ± 1.20

Suffering from restrictions 2.25 ± 1.01

Difficulties in coping with lockdown (yes) 85.08

Proud about own behavior (yes) 86.13

Experiencing discomfort/sadness 2.84 ± 1.13

Experiencing anger/restlessness 2.66 ± 1.13

Experiencing emptiness/persistent boredom (n = 2,099) 3.14 ± 1.18

Missing social contacts (yes) 81.19

Creative time (yes) 62.23

For all binary variables, percentages were reported; for all multi-stage variables, means,

and standard deviations (M ± SD) were reported; where n differed from 2,105, this

was reported.

TABLE 2 | Dream recall increase due to the pandemic (n = 2,105).

Frequency Percentage

Dream recall increase 646 30.69

No change 1,208 57.39

Dream recall decrease 251 11.92

(76.2%) were relatively high. Likewise, difficulties in coping
with lockdown (85.1%) and missing social contacts (81.1%)
affected a large number of students. Most reactions to school
interruption were negative (46.8%), with 20.9% feeling the
interruption was positive and 32.3% being indifferent. Regarding
Mood affected, almost half of the sample (46.1%) reported a
negatively changed mood during lockdown, 16.9% indicated
positive mood changes and 37% said their mood had not been
affected. The majority of the students (76%) reported positive
changes in the relationships with their parents, 17.6% reported
negative changes and only a few students (6.4%) indicated
that the relationship had not changed at all. Similarly, for
relationships with friends the majority of respondents (61.4%)
reported positive changes, nearly one-third (31.7%) reported that
their relationships with friends changed negatively and 6.9% said
there was no change at all.

Dream Recall Increase
The dream recall increase experienced during the COVID-
19 pandemic is described in Table 2. About 31% reported
an increase in dream recall whereas about 12% reported a
decrease. For most participants (57%), there was no observed
change in dream recall. Regression analysis indicated that older
participants and girls were more likely to report a dream recall
increase (Table 3); this was confirmed also by ordinal and
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TABLE 3 | Logistic and ordinal regression analyses for Dream recall increase, Nightmare increase due to the COVID-19 pandemic and Reporting an extraordinary dream

that struck the participant during the pandemic.

Dream recall increase Nightmare increase Reporting an extraordinary dream

SE X² p d SE X² P d SE X² p d

Age 0.0971 16.4 < 0.0001 0.177 0.1443 18.3 < 0.0001 0.187 −0.0710 6.1 0.0134 0.108

Gender 0.1023 17.9 < 0.0001 0.185 0.2342 37.6 < 0.0001 0.270 0.1098 13.2 0.0003 0.159

Italy vs. Croatia −0.0181 0.5 0.4670 0.031 −0.0826 4.9 0.0262 0.097 −0.0941 8.1 0.0045 0.124

Italy vs. Romania −0.0046 0.0 0.8534 0.008 −0.1040 9.9 0.0017 0.138 −0.0637 4.6 0.0311 0.094

logistic regression (see Table 5). In this regression, Experiencing
Discomfort/Sadness also had an impact on dream recall; those
who reported feelings of discomfort and sadness were also more
likely to report a dream recall increase (see Table 5). Living in
Italy, Croatia, or Romania was not associated with this variable
(Table 3).

Nightmare Increase
Eighteen percent of the participants reported an increase in
nightmares. Regression analysis indicated that older participants
were more likely to report an increase in nightmares during
the lockdown (Table 3). In addition, gender was significantly
associated with this outcome (Table 3); 22.2% of girls and
9.4% of boys indicated that they had more nightmares than
before. There were small but significant differences between
countries, with Italian participants (22.4%) more likely to report
“nightmare increase” during lockdown than Croatian (12.7%)
and Romanian (15.2%).

Logistic regressions indicate that variables linked
to subjective distress were positively associated with
“nightmare increase” (Table 4): for example, reporting
more Suffering from Restrictions, Worries about Another
Lockdown, Fear of Getting COVID-19 and Difficulties in
Coping with Lockdown (Table 4). Also, emotional reactions,
assessed by the variables Mood Affected, Experiencing
Discomfort/Sadness, Experiencing Anger/Restlessness, and
Experiencing Emptiness/Persistent Boredom, were significantly
associated with this outcome, with medium effect sizes
(Table 4).

Variables connected to objective distress, such as Loved One
with COVID-19 and Loved One Died of COVID-19, also showed a
significant association to “nightmare increase,” even though effect
sizes were small (Table 4).

Negative changes in relationships with parents and friends
were predictive of an increase in nightmares. Students who
reported not missing their social contacts were significantly
more likely to report an increase in nightmares than those who
reported missing them (Table 4).

Ordinal and logistic regression found that all significant
predictors were specific to gender and type of emotion, with
more girls reporting an increase in nightmares and the emotion
variables Experiencing Discomfort/Sadness and Experiencing
Anger/Restlessness; students who reported feeling sad or angry
more often during domestic isolation indicated that they also had
more nightmares (Table 5).

TABLE 4 | Logistic regressions of Nightmare increase due to the COVID-19

pandemic (n = 2,105).

SE X² p d

Suffering from restrictions 0.1602 25.5 < 0.0001 0.222

Proud about own behavior −0.0196 0.3 0.5555 0.024

Worries about another lockdown 0.2264 40.2 < 0.0001 0.279

Fear of getting COVID-19 0.1079 11.1 0.0009 0.146

Fear of loved ones getting COVID-19 0.0931 6.1 0.0137 0.108

Loved one with COVID-19 0.0694 6.4 0.0114 0.110

Loved one died of COVID-19 0.0497 3.8 0.0514 0.085

Mood affected −0.1575 21.0 < 0.0001 0.201

Experiencing discomfort/sadness 0.4592 129.5 < 0.0001 0.512

Experiencing anger/restlessness 0.4040 119.5 < 0.0001 0.491

Experiencing emptiness/persistent boredom 0.3056 68.0 < 0.0001 0.365

Reaction to school interruption −0.0295 0.8 0.3626 0.039

Difficulties in coping with lockdown 0.1336 10.3 0.0013 0.140

Changes relationship parents −0.1523 22.8 < 0.0001 0.209

Changes relationship friends −0.0779 5.3 0.0215 0.101

Missing social contacts −0.1607 21.8 < 0.0001 0.205

Creative time −0.0776 6.1 0.0139 0.108

Each variable was tested separately, with age, gender, and country as additional predictors

(not depicted).

Report of an Extraordinary Dream
23.7% of the participants reported a dream that had struck them
as extraordinary during lockdown; these dreams were written
down more often by girls than by boys. This difference was
statistically significant (Table 3). Writing down an extraordinary
dream was more likely in the Italian sample (26.9%) than in
the other two samples from Romania (22%) and Croatia (16.8%;
Table 3).

Logistic regression shows that age (younger teenagers,
significantly, produced more written dreams than older ones),
experiencing discomfort/sadness and anger/restlessness more
often and spending creative time during home confinement
increased the probability of writing down an extraordinary
dream (Table 5).

Pandemic-Related Dream
Of the reported dreams (n = 498), 14.2% referred directly to
a COVID-19-related topic; for example, participants wrote the
following in their dream reports: “that they had found the
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TABLE 5 | Ordinal and logistic regression for Dream recall increase, Nightmare increase due to COVID-19 pandemic, and Reporting an extraordinary dream that struck

the participant during the pandemic (n = 2,099).

Dream recall increase Nightmare increase Reporting an extraordinary dream

SE X² p d SE X² P d SE X² p d

Age 0.0645 6.6 0.0100 0.112 0.0414 1.3 0.2633 0.050 −0.1250 16.4 <0.0001 0.178

Gender 0.0724 8.0 0.0048 0.130 0.1173 8.1 0.0044 0.125 0.0556 3.0 0.0853 0.076

Italy vs. Croatia 0.0007 0.0 0.9791 0.000 0.0145 0.1 0.7219 0.014 −0.0656 3.6 0.0595 0.083

Italy vs. Romania 0.0268 0.9 0.3329 0.041 −0.0256 0.4 0.5113 0.028 −0.0512 2.3 0.1273 0.066

Suffering from restrictions −0.0420 2.3 0.3329 0.066 0.0233 0.4 0.5244 0.028 −0.0444 1.8 0.1853 0.059

Worries about another lockdown 0.0335 1.2 0.2761 0.048 0.0663 2.5 0.1125 0.069 −0.0508 1.9 0.1723 0.060

Fear of getting COVID-19 −0.0225 0.7 0.3980 0.037 0.0717 3.8 0.0526 0.085 0.0508 2.5 0.1158 0.069

Fear of loved ones getting COVID-19 0.0456 2.8 0.0968 0.073 0.0191 0.2 0.6618 0.020 −0.0049 0.0 0.8872 0.000

Loved one with COVID-19 −0.0143 0.3 0.5688 0.024 0.0304 0.9 0.3305 0.041 0.0497 3.1 0.0778 0.077

Loved one died of COVID-19 0.0248 1.0 0.3192 0.044 0.0144 0.2 0.6269 0.020 −0.0181 0.4 0.5350 0.028

Experiencing discomfort/sadness 0.0937 6.5 0.0109 0.111 0.2558 22.8 <0.0001 0.209 0.1460 10.7 0.0011 0.143

Experiencing anger/restlessness 0.0499 2.4 0.6592 0.068 0.2176 22.0 <0.0001 0.206 0.1295 11.0 0.0009 0.145

Experiencing emptiness/persistent boredom 0.0134 0.2 0.6592 0.020 0.0710 2.5 0.1149 0.069 0.0469 1.6 0.2090 0.055

Reaction to school interruption 0.0459 3.3 0.0677 0.080 0.0425 1.4 0.2301 0.052 0.0222 0.5 0.4670 0.031

Difficulties in coping with lockdown −0.0485 3.5 0.0626 0.082 0.0188 0.2 0.6812 0.020 −0.0219 0.4 0.5073 0.028

Creative time 0.0060 0.1 0.8092 0.014 0.0248 0.5 0.4785 0.031 0.0690 5.0 0.0279 0.098

All variables were entered simultaneously.

TABLE 6 | Logistic regression for Reporting a pandemic-related dream

(subsample of participants reporting a dream, n = 498).

SE X² p d

Age −0.2796 11.1 0.0008 0.146

Gender −0.1640 4.2 0.0396 0.090

Worries about another lockdown 0.0323 13.3 0.0003 0.160

Fear of getting COVID-19 −0.0036 0.0 0.9655 0.000

Fear of loved ones getting COVID-19 0.0442 0.2 0.6202 0.020

Loved one with COVID-19 −0.0141 0.0 0.8705 0.000

Loved one died of COVID-19 −0.0329 0.2 0.6977 0.020

Experiencing discomfort/sadness 0.1934 3.0 0.0851 0.076

Experiencing anger/restlessness −0.0088 0.0 0.9282 0.000

Experiencing emptiness/persistent boredom 0.0315 0.1 0.7457 0.014

Reaction to school interruption 0.0123 0.0 0.8750 0.000

Difficulties in coping with lockdown −0.1247 2.5 0.1124 0.070

Creative time 0.2623 8.8 0.0030 0.130

vaccination,” “a bus full with people despite the rules against
infection,” “that my mum died of coronavirus,” “Phase 2 was over
and we could get back to normal and I resumed dance classes,” “a
positive test result for COVID.”

In the logistic regression, age was significantly linked to
pandemic-related topics in the reported dream (Table 6). The
younger the teenagers were, the more often their dreams dealt
overtly with COVID-19. Likewise, the dreams of girls more
often showed COVID-19-related dream content. Worries about
another lockdown andCreative timewere also significantly related
to reporting a pandemic-related dream.No other variable showed
a significant relationship (Table 6).

DISCUSSION

Overall, the findings indicate that there is a consistent
correlation between the students’ emotional stress related to the
pandemic and dreaming (i.e., heightened dream recall in general,
nightmare increase, and reports of a dream that struck them
as extraordinary). Based on the findings that indicated a strong
effect of waking life on dreaming (Domhoff, 2018; Schredl, 2018),
one might hypothesize that stressors in waking life which are
related to the pandemic influence or even determine dreaming.
On the other hand, distressing dreams can have a negative effect
on waking life emotions. Therefore, simple causality cannot be
established; the negative effects of the pandemic on waking life
and dreaming processes might interact. In our findings, there
were small differences between the three countries, with stronger
correlation between emotional stress factors in waking life and
dreaming in Italian adolescents; this could be explained, in our
opinion, by the critical condition of Italy during the first months
of the pandemic which might have induced stronger emotional
responses in the Italian adolescents. In addition, age and
gender were shown to be important factors predicting nightmare
increase, dream recall increase, report of an extraordinary dream,
and pandemic-related dream content.

In general, we found an increased dream recall for 31% of
the sample and an increase in nightmares for 18%. Nearly 15%
of the participants who wrote down a dream reported dreams
that dealt overtly with the pandemic. Although the methodology
differs between studies, these percentages are comparable to the
findings in adults (Iorio et al., 2020; Schredl and Bulkeley, 2020).

None of the objective stress factors linked to the pandemic
(i.e., the death or illness of someone close to the student) showed
a significant relationship to the outcomes in the regression
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analyses, whereas in adults the direct experience of grief and
losses due to COVID-19 is correlated with dream content overtly
related to the pandemic (Barrett, 2020; Schredl and Bulkeley,
2020). This discordance could be explained by the fact that very
few of our participants reported having a loved one fall ill with
COVID-19 (6.7%) or dying from it (1.5%). The adolescents of
the present sample lived in countries or, in the case of the Italian
students, in regions of a country that were not under a direct and
brutal COVID siege, as opposed to the Italian adults examined
by previous investigations (Iorio et al., 2020). Thus, stress might
be linked to mandatory confinement rather than to actual health
issues caused by the pandemic, as some recent studies suggested
(Husky et al., 2020; Vicario-Merino and Muñoz-Agustin, 2020).

Participants who indicated negatively changed relationships
with parents and experiencing feelings such as sadness and anger
due to the lockdown reported an increase in nightmares; that
is, the subjective stress experienced in waking life was directly
related to negative changes in dreaming, a finding that is in line
with the continuity hypothesis (Schredl, 2003). Likewise, those
having worries about another lockdown showedmore pandemic-
related dream content. On the other hand, the result that a
positively changed relationship with parents was associated with
a decrease in nightmares highlights the importance of positive
adolescent–parent relationships in contributing to the well-being
of adolescents (Ben-Zur, 2003; Giannakopoulos et al., 2009).
According to a study by Fioretti et al. (2020) on adolescents
during the lockdown, the “re-discovery” of family is among the
main positive traits perceived in times of COVID-19. Nightmares
not only include anxiety, fear, and terror, but also (although
more rarely) other dysphoric emotions such as anger and sadness
(Cuddy and Belicki, 1992; Zadra et al., 2006). Thus, the link
between negative feelings (e.g., anger and sadness) during the day
and increased nightmares can be considered plausible.

To summarize, waking life emotions have a stronger
relationship to dreaming (small to medium effect sizes for
emotional variables such as sadness, anger, and worries) than
the objective pandemic-related events. In other words, dreams
reflect through images what we think of ourselves and others
(Iannaco et al., 2015) and what is emotionally important to us
(Schredl, 2018).

Our findings also suggest possible resilience factors, as
spending time with creative activities during the lockdown was
related to less pandemic-related dream content. Accordingly,
students who reported spending time in a creative way were also
writing down their dreams more often (Bone and Corlett, 1968;
Fitch and Armitage, 1989; Brand et al., 2011).

Differences between the three countries were very small
(effect sizes ranged from d = 0.094 to d = 0.138), with
Italian participants more willing to write down a dream and
more often reporting an increase in nightmares. However, these
differences were no longer significant if the variables measuring
the pandemic-related effects on the person were statistically
controlled (regression analyses): that is, the higher percentages of
increased nightmares and pandemic-related dreams in Italy are
explained by the stronger emotional response to the pandemic
in this country, due to the fact that during the first wave
of the pandemic in spring 2020 Italy was severely hit, with

a high death toll in its Northern regions. Nevertheless, the
lack of substantial differences between the three European
countries supports the idea that the effects of the pandemic on
dreaming are not influenced by country-specific factors but by
the subjective distress related to the pandemic; dreams in critical
times seem to react primarily to individual emotional responses
and relationships. As our sample was homogeneous from a
sociological point of view (secondary school students, many of
them in high school, belonging to a social class that had themeans
to overcome the lockdown emergency in relatively comfortable
living and economic conditions), it would be interesting to
include adolescents from different socio-economic backgrounds
in a future survey. One would expect that adolescents who were
less privileged socio-economically might report even stronger
effects of the pandemic on their dream life.

Age was associated with all four of the dream variables.
An increase in dream recall (and in nightmares, single-variable
analyses) was more likely to be reported by older adolescents.
This is consistent with other findings: whereas dream recall
frequency decreases with advancing age in adults (Funkhouser
et al., 1999; Guénole et al., 2010; Nielsen, 2012; Schredl and
Göritz, 2015; Mangiaruga et al., 2018), an increase during
adolescence was found (Nielsen, 2012). Unfortunately, we did not
assess the dream recall frequency in our sample. Nevertheless,
one might hypothesize that the dream life of older adolescents,
as they recall their dreams more often, is more likely to show
effects linked to the pandemic compared to younger schoolmates
who recall their dreams quite rarely. In order to support this
line of thinking, it would be necessary to include a dream recall
frequency measure into future questionnaires.

Younger adolescents were more willing to write down
an extraordinary dream than older ones. This finding is
compatible with studies showing that adolescents’ self-disclosure
online and offline increases during early adolescence and that
early adolescents use online self-disclosure to rehearse offline
self-disclosure skills (Valkenburg et al., 2005, 2011). Older
adolescents, albeit knowing that the questionnaire was strictly
anonymous, might have been more sensitive to privacy issues
and unwilling to report dreams that included sensitive topics,
for instance sexuality or acts of aggression. Furthermore, studies
have shown that older adolescents prefer to share dreams with
close people and peers (Georgi et al., 2012; Olsen et al., 2013).
This could explain why older adolescents may have had an
overall higher dream recall but were less willing to report dreams
explicitly in an online questionnaire.

Early adolescents’ dreams also contained more overtly
pandemic-related dream content than did the dreams of older
students; this finding needs further investigation. Notably, early
adolescents spendmuch of their time within the family compared
to older ones (Larson et al., 1996; Larson and Verma, 1999). For
this reason the younger participants in this study might have
felt relatively protected from the pandemic, experiencing it as
a vaguely imperiling condition rather than as a direct threat.
In accordance with a contemporary psychodynamic theory on
dreams (Fagioli, 2009), one might speculate that their dreams
therefore adopted pandemic-related images as “metaphors,” i.e.,
means of expressing oneiric thoughts about themselves and
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their relational context, both in a negative sense (representing
an interpersonal threat through pandemic-related items) and
in a positive sense (representing personal achievement with
dream scenarios like “recovering from COVID-19” or “finding
a vaccine”).

Gender influenced all four of the dream variables: dream
recall increase, nightmare increase, report of an extraordinary
dream, and pandemic-related dream. Our findings confirmed
that girls were more involved in dreaming. As found for females
participants in previous studies (Schredl and Reinhard, 2008;
Georgi et al., 2012; Settineri et al., 2019), girls showed an
increase in dream recall during the lockdown. Regarding the
increase in nightmares, our study again was consistent with
the literature (Levin, 1994; Nielsen et al., 2000, 2006; Schredl
and Reinhard, 2011) as a considerably higher number of female
students reported an increase in nightmares during the lockdown
period. However, no significant gender difference for dreams
overtly related to COVID-19 was found in our sample, in
contrast to previous research. Barrett (2020), Iorio et al. (2020),
and Pesonen et al. (2020) reported higher scores for female
adults, whereas we found boys to report more pandemic-related
dream content, but only with exceedingly small effect sizes
(d = 0.09); this relationship should be investigated further in
future research.

Strength and Limitations
The present sample was non-representative, e.g., with a
relatively high proportion of female participants (69%). To
control for this, regression analysis included gender as an
additional factor, i.e., the reported associations between waking
life parameters and dream variables are not affected by this
sample characteristic.

Given the cross-sectional study design, the direction of
the associations is difficult to interpret. The questions were
aimed at the correlations between dreaming and the subjectively
experienced effect of the lockdown on well-being in waking
life, therefore we cannot exclude self-selection bias in our
sample: for example, we might have adolescents in the sample
that were strongly affected by the pandemic and wanted to
share these effects with the researcher. However, one has to
keep in mind that the study was not advertised as being
dream related, so the bias regarding dreaming (e.g., an over-
representation of high-dream recallers) should be minimal. A
drawback here is that our questionnaire only included three
dream-related questions. It would have been helpful if dream
recall frequency, nightmare frequency, nightmare distress, and
positive and negative emotions experienced in the dream had
also been elicited. Moreover, the questionnaire was created under
time pressure because of the ongoing pandemic. It is therefore
not validated and the instruments used to measure emotional
reactions during wakefulness (sadness, anger, and boredom)
were not standardized. In addition, we asked our participants
to write down an “extraordinary dream during this (pandemic)
period,” hence the analytical findings on dream content cannot be
compared to diary studies or recent dream studies that typically
collect all dreams that the participants can remember (Domhoff,
1996). On the other hand, this approach allowed us to elicit

the most striking dreams of the participants (i.e., the dreams
that stuck out in their memory) and thus might be best suited
to reflect the waking life stress related to the pandemic. We
did not compute an inter-rater analysis, but recent research has
shown that ratings of nominal scales, as with the present rating
of presence or absence of pandemic-related themes, usually have
very high inter-rater reliability indices (Schredl et al., 2004). As
a key limitation, the study reports no information about sleep
quality although the relationship between sleep and dream recall
is well-known and the reported associations between waking life
stress due to the pandemic and dreaming might be mediated
by sleep parameters like decreased sleep quality. This would be
an interesting question for future research. Nevertheless, our
replication of previous findings of associations between waking
life and dreaming suggest that our findings are valid. The strength
of our study is our focus on adolescence, which in the literature
has rarely been covered regarding dreams, especially in critical
situations such as a pandemic. Furthermore, we focused on
self-rated emotional and health data more than on the pathology.

CONCLUSION

Our study indicated that reactions to the pandemic have a
strong relationship to dreaming in adolescents, especially in those
who experience emotional distress, such as anger or sadness,
due to the pandemic. These relationships are in line with
psychodynamic approaches to dreams (Fagioli, 1972) and the
continuity hypothesis of dreaming (Schredl, 2003). The results
were similar in Italy, Romania, and Croatia (after controlling
for the emotional impact of the pandemic), indicating that the
pandemic produces worldwide effects on dreams. The present
findings encourage further studies on the inclusion of dreams in
preventive programs for adolescents with high pandemic-related
stress levels.
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Introduction: Mental health problems among children and adolescents are frequent.

Today, the world is facing a pandemic with a novel coronavirus, which is related to the

higher rates of mental problems reported worldwide. The objective of this study was to

determine the impact of the Covid-19 related experiences, educational experiences, and

family functioning on mental health and wellbeing among children and adolescents in

Chile during the Pandemic and lockdown health measures.

Methods: This is a cross-sectional analysis of the first wave of an ongoing

longitudinal study among girls and boys of Pre-Kindergarten to 12th grade (4–18

years old) in Santiago, Chile. The sample consisted of 979 students from eight

different schools. The method of data collection was online surveys administered to

parents and adolescents. The dependent variables were mental health problems and

wellbeing. Several independent variables were assessed (sociodemographic variables,

Covid-19 related experiences, related educational experiences, and family functioning). A

descriptive analysis and univariable and multivariable regression models were performed

to study the association between variables.

Results: Positive educational experiences, primarily academic self-concept,

reduced the probability of mental health problems and increased wellbeing.

Among covid-19 related variables, practicing meditation or praying reduced

emotional problems, while having family or health problems increased

emotional problems among adolescents. No clear association between

Covid-19 related experiences variables among children was found.
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Conclusions: Our findings may help educational and public health authorities to

plan future school preventive interventions to improve mental health and wellbeing in

this population.

Keywords: children, adolescents, mental health, wellbeing, pandemic, education

INTRODUCTION

Mental health problems among children and adolescents are
frequent and cause important functional deterioration over time
(1). Chile is no exception to this burden, especially considering
that a third of this population had a diagnosed mental disorder
during their childhood and adolescence (2). Furthermore, the
world is currently facing a pandemic with a novel coronavirus
(SARS-CoV-2), requiring the implementation of prolonged
national school closures and remote education in over 107
countries, including Chile (3). Specifically, in Chile, during the
whole academic year (March to December 2020), all students
had only remote learning experience due to lockdown and school
closure policies implemented by the Ministry of Health.

SARS-CoV-2 pandemic has imposed the need to implement
several sanitary measures such as lockdowns, school closures,
restrictions of outdoor activities, and social distancing, which
had dramatically impacted the lives of children and adolescents.
For example, they had to rapidly switch from face-to-face
learning to remote learning and reduced the interaction with
peers. These experiences may have affected their social network,
especially in a period of development when social interactions
are considered very important. For instance, key aspects of
social cognition, including the comprehension of other people’s
emotions, intentions, and beliefs and the development of new
social problem-solving skills, may have been negative impacted
due to the sanitary measures during pandemic (4). On the other
hand, those students with poor conditions to access remote
learning (e.g., lack of computers or smartphones, and restricted
internet availability) will probably have a huge negative impact
on their academic learning, as several institutions have recently
highlighted (5).

Moreover, the SARS-CoV-2 pandemic may have exacerbated
already existing high rates of mental health problems among
children and adolescents, including emotional and behavioral
problems (6–10). Noteworthy, most of the available data on
mental health among children and adolescents is coming
from developed countries in Europe and North America. It is
well-known that lower socioeconomic conditions negatively
influence the incidence and prevalence of mental health
problems. Therefore, it is expected that the effect of the
pandemic on the economy and education will be greater
among countries with lower economic development, and
especially among low-income families. This is partially
explained because disadvantaged families are less likely to
have appropriate access to the Internet for remote learning,
sufficient living space, and lower opportunities for interaction
with peers (11, 12). Additionally, low-income families
depend on schools of several supportive measures provided

by the government, such as meals, special education, and
psychological help for children and adolescents at-risk (8).
Having information from developed countries about policies
and interventions that may help to improve mental health
among children and adolescents may not always be culturally
appropriate to be implemented in Low and Middle-Income
countries (LMICs), especially among deprived families.
This situation creates a gap of knowledge that requires to
be fulfilled exploring what is happening in less developed
countries (12).

Along with getting information about the prevalence of
mental health problems among children and adolescents, it is
important to assess the role of related risk and protective factors,
which can be found at multiple levels, from individuals to
families and the community. Within the community, schools
play a key role in providing protective factors on mental
health. Studies over the years have found a close relationship
between some of these school factors and mental health. For
example, a poor self-academic concept has been associated
with behavior problems (11), a higher sense of belonging to
schools has been related to a reduced risk of mental health
problems and have increased prosocial behaviors (12–16).
Moreover, higher academic motivation has increased wellbeing
and decreased internalizing problems (17, 18). Finally, in the
context of the SARS-CoV-2 pandemic, some studies have found
that educational factors have been negatively impacted by
lockdown measures, especially the schools closing. For example,
one study conducted in China reported that a substantial
proportion of students were not comfortable or motivated by
online education, and consequently, they did not participate
effectively during the pandemic (19). Another study conducted
in Italy and Portugal also found that online education was
associated with lower students’ motivation (20). Sadly, none
of the mentioned studies during pandemic have explored the
relationship between educational variables and mental health.
In addition, today, there is only one study exploring anxiety
disorders among children during pandemic in Latin American
(21), but no information about other mental health problems and
among adolescents.

This study intends to contribute to the knowledge gap of the
influence of several risk and protective factors on mental health
among children and adolescents during pandemic. Specifically,
our hypotheses state that some covid-19 related variables such
as fear to become infected, family difficulties (e.g., economic,
health and functioning) or coping strategies during the pandemic
(e.g., meditate, doing physical exercise) and some educational
experiences such as having a lower academic motivation or lower
school belonging during the lockdowns, will be associated with
higher mental health problems and lower life satisfaction.
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METHODOLOGY

This is a cross-sectional analysis of the first wave of an
ongoing longitudinal study among Pre-Kindergarten to 12th-
grade students, during the pandemic with national lockdowns
and remote school learning for all students, in Santiago, Chile.
A total of 21 schools were invited to participate in August 2020,
and eight schools accepted. We approached the students and
their main caregivers via e-mail with previous authorization from
school authorities, explaining the aim of the study, how to fill
out the online questionnaires, and asking for consent. Written
and informed consent was signed by caregivers of all students.
Main caregivers of children attending Pre-Kindergarten to 4th
grade (4◦ Básico) responded to an online survey according to
the observation of children’s behavior. We collected data from
adolescents themselves if they were attending 5th grade (5◦

Básico) to 12th grade (IV Medio), using a similar online survey.
Adolescents were also asked to give their assent before answering
the survey. After the first invitation, we looked at how many
responses we were receiving each day, and we produce a weekly
report of this information to be sent to the schools to encourage
them to send more invitations and motivate the students and
their families to respond to the survey. This procedure was
repeated 3 weeks in a row, and we closed the survey after 4 weeks
since the initial invitation.

Ethical approval was obtained from the Ethical and Scientific
Committee of Universidad de los Andes, Chile (August 20th,
2020; CEC202069).

Measurements
Dependent variables were mental health problems and general
wellbeing. Mental health problems were assessed among children
(parent version) and adolescents (students version) using the
Strengths and Difficulties Questionnaire (SDQ) (22). This
questionnaire is a screening tool for emotional and behavioral
problems, which help to detect and assess mental health
concerns or potential mental health disorders. It has 25 items,
divided into four difficulties subscales (emotional symptoms,
conduct problems, hyperactivity-inattention problems, and peer
problems) and one strengths subscale (prosocial behavior).
Wellbeing was assessed among adolescents with the Student’s Life
Satisfaction Scale (23). It has seven items, with a Likert scale (1
= strongly disagree to 6 = strongly agree). Both scales have been
validated in Chile (24, 25).

Independent variables explored four domains:
sociodemographic features, educational experiences, covid-19
related experiences, and family functioning.

Sociodemographic Features
Sex (0 = boys; 1 = girls), Age, Type of school dependency (0 =

Public schools; 1= Subsidized schools; 2= Private schools).

Educational Experiences
Four variables were measured: (1) Last year self-reported Grade
Point Average (GPA). The GPA was categorized into three
levels: “Poor,” “Regular,” and “Good.” For further details of the
categorization, see Appendix Table A.1, in the Supplementary

Material. It is worth mentioning that we only included this
variable in the survey of adolescents; among children, this
grading system was not always applicable, (2) Academic
motivation was measured with the Academic Motivation Scale
(26) among adolescents. It has 28 items with a Likert scale (1
= Does not correspond at all to 7 = Corresponds exactly). In the
case of children, this variable was measured with a selection of
six questions, adapted from the adolescent instrument using a
Likert scale (1=Not at all Motivated to 4=Highly Motivated). A
high score means high academic motivation, (3) Academic self-
concept was measured with the Chilean-validated version of the
Academic Self-Concept Scale (27, 28) among adolescents. It has
13 items with a Likert scale (1 = strongly disagree to 5 = strongly
agree). In the case of children, this variable was measured with
a selection of six items adapted from the adolescent instrument.
Each item was answered with a Likert scale (1 = Never to 5 =

Always). A high score means a high academic self-concept, and
(4) Sense of belonging wasmeasured with the abbreviated version
of the Psychological Sense of School Membership (29, 30) among
adolescents. This scale includes 13 items with a Likert scale (1 =
strongly disagree to 5 = strongly agree). In the case of children,
this variable was measured with a selection of five items adapted
from the adolescent instrument. It has five items with the same
5-point Likert scale.

Covid-19 Related Experiences
We measured the same variables among children and
adolescents. We explored having “Fear to contracting Covid-19”
and “Fear that a family member or friend contracts Covid-19,”
answering on a 5-point scale (1 = Not at all to 5 = Extremely).
We also measured the frequency, on a 6-point scale (from
1 = “0 days” to 6 = “Everyday”), of doing the following
activities: Socializing online, Doing exercise, Involved in leisure
activities, and Meditated and prays. Finally, we asked for the
frequency, on a 5-point scale (1 = None to 5 = A lot), of
having the following problems during Pandemic: Financial
problems, Family problems, Health problems, and Teaching
accessibility problems. In order to simplify the analysis, all
these variables were grouped into two categories reflecting low
vs. high fear or frequency, accordingly. For more details, see
Appendix Table A.1, in the Supplementary Material.

Family Functioning
We used the short version of the Family Adaptability and
Cohesion Evaluation Scale (FACES-20) (31, 32), which has 20
items with a Likert scale (0 = Never to 4 = Almost always). A
high score means high family adaptability and cohesion.

Data Analysis
A descriptive analysis was performed with measures of variance
by calculating 95% confidence intervals and standard deviation
accordantly. Measures of central tendency were calculated
with the mean, and finally, to represent relative frequencies,
percentages were presented.

Univariable and multivariable regression models were
performed (mixed models) in two sequential steps: (1)
Unadjusted models: all variables were assessed to determine
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if they were associated with each of the six outcomes (See
all unadjusted results in the Appendix Table A.2, in the
Supplementary Material); (2) Adjusted models: for each outcome
variable, those factors that had a univariable association (p ≤

0.05), were selected to be included in the final multivariable
model. All final models included sex and age as covariates (See
Table 2). For interpretation analyses, p ≤ 0.05 were considered
statically significant, and all the independent variables assessed
by scales (e.g., academic motivation) considered the following
interpretation: increasing in 1 point of the total scale score would
increase or decrease the Beta coefficient (β) of the outcome. All
statistical analyses were performed using Stata 15.

RESULTS

The total number of students eligible for this study was 7,968,
but we received information from 979 students (12.3%). All
data were collected during SARS-CoV-2 lockdown, with school
closures, and all students had remote learning. It is important
to highlight that most of the main caregivers who answered the
questionnaires (for children from Kindergarten and 4th grade)
corresponded to the children’s parents (86.6% were mothers,
9.2% were fathers, 2% were grandmothers, 1.7% were other
relatives, and 0.5% were aunts). Most participants were girls.
Physical exercise, get involved in leisure activities, and meditate
or pray were rarely practiced. On the other hand, between 17.5%
(Health problems among children) and 52% (Financial problems
among children) have had experienced different problems during
the pandemic. For further information on descriptive variables,
see Table 1.

In the adjusted results, we found that when children get
older, they reduced conduct, hyperactivity, and peer problems,
see Table 2. And among adolescents happened the same
phenomenon in conduct and hyperactivity problems, seeTable 3.
Attending a private school reduced the probability of having
hyperactivity problems among children, and peer problems
among adolescents. Girls from the children group had a reduced
probability of having conduct, hyperactivity and peer problems,
and on the other hand, adolescent girls had an increased
probability of having emotional symptoms, but at the same time,
they had more prosocial skills when compared to boys.

Among children, higher academic motivation was
associated with a lower probability of experiencing conduct
and hyperactivity problems and an increased probability of
reporting prosocial behavior. In adolescents, higher motivation
reduced the probability of having conduct problems and
an increased probability of having prosocial behaviors and
higher life satisfaction. Academic self-concept reduced the
probability of all four mental health problems in both children
and adolescents and increased the probability of higher life
satisfaction among adolescents. Sense of belonging reduced
the probability of having emotional and peer problems and an
increased probability of having prosocial skills and higher life
satisfaction among adolescents.

No clear association between Covid-19 related experiences
variables among children was found. However, among
adolescents who reported having the fear that a family member
or friend could contracts Covid-19, having family and health

problems during the pandemic increased the probability of
having emotional symptoms. On the contrary, adolescents
who reported being involved frequently in meditation and
prayer reduced the probability of having emotional symptoms.
Moreover, those adolescents who reported having more activities
of socializing online and meditation and prayer increased the
probability of prosocial behavior.

Finally, among children, a higher family functioning reduced
the probability of conduct problems and peer problems and
increased the probability of prosocial behavior; and among
adolescents, it increased the probability of higher life satisfaction.
See Tables 1, 2.

DISCUSSION

To our knowledge, this is the first study in Latin America
that assessed the impact of different risk and protective factors,
such as, Covid-19 related experiences, educational variables, and
family functioning, under the context of school closures, remote
learning, and lockdowns throughout the whole academic year in
Chile, on mental health problems and wellbeing among children
and adolescents.

Our findings highlight that potential modifiable educational
variables, such as academic motivation, academic self-
concept, and sense of belonging to the school, may be used
in preventive interventions not only to increase academic
performance but to improve mental health and wellbeing
among children and adolescents. Similar contexts to Chile
may see these results as informative and useful to plan their
own interventions. It is clear the necessity of preventive
interventions worldwide (33) to reduce the impact of the
SARS-CoV-2 pandemic in the life of children, adolescents, and
their families.

Under the pandemic context, there is little previous
research about these educational experiences. These studies
did not associate their findings with mental health, but
we think it is important to highlight that they found a
substantial proportion of students who are not comfortable
or motivated by online education (19, 20) and consequently,
we can conclude that they may develop or increase mental
health problems if we contrast this with our results, which
is worrying.

Other previous studies have assessed mental health problems
among children and adolescents under the SARS-CoV-2
pandemic context, also using the SDQ questionnaire as a
screening tool. For example, one Indonesian report (34) found
that among adolescents, poor parental support increased the total
difficulties score of the SDQ and decreased prosocial behavior. In
our research, using a positive dimension of family functioning,
we found that better functioning was associated with higher
scores on the prosocial behavior subscale among children, and
higher wellbeing among adolescents. In a similar way, another
study in Italy found that having difficulties in the management
of the parent–child relationship during covid-19 quarantine
increased the presence of emotional symptoms, hyperactivity,
and conduct problems among children and adolescents (35).

Regarding some demographic variables, we found higher
prosocial behavior among adolescent girls, similar to a study
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TABLE 1 | Descriptive variables.

Variables Children Adolescents

Sociodemographic n % or mean [95% CI] or (SD) n % or mean [95% CI] or (SD)

Sex

Girls 339 56.3 [52.3–60.2] 224 59.4 [54.4–64.3]

Boys 263 43.7 [39.8–47.7] 153 40.6 [35.7–45.6]

Age 602 8.3 (1.8) 377 15.3 (2.4)

Type of school dependency

Private 226 37.5 [33.7–41.5] 182 48.3 [43.2–53.3]

Subsidized 320 53.2 [49.1–57.1] 116 30.7 [26.3–35.6]

Public 56 9.3 [7.2–11.9] 79 21.0 [17.1–25.4]

Educational experiences

Last year self-reported Grade Point Average (GPA)

Poor N/A N/A N/A 15 4.0 [2.4–6.5]

Regular N/A N/A N/A 131 34.7 [30.1–39.7]

Good N/A N/A N/A 231 61.3 [56.2–66.1]

Academic motivation 560 37.5 (3.9) 377 67.5 (12.5)

Academic self-concept 518 19.5 (4.5) 377 46.2 (8.1)

Sense of belonging 554 22.6 (3.3) 377 53.1 (8.4)

Covid-19 related experiences

Fear to contracting Covid-19

No fear 218 36.2 [35.5–40.1] 127 33.7 [29.1–38.6]

Fear 384 63.8 [59.9–67.5] 250 66.3 [61.4–70.9]

Fear that a family member or friend contracts Covid-19

No fear 176 29.2 [25.7–33.0] 28 7.4 [5.2–10.6]

Fear 426 70.8 [67.0–74.3] 349 92.6 [89.4–94.8]

Socializing online

Yes 157 26.1 [22.7–29.7] 229 60.7 [55.7–65.6]

No 445 73.9 [70.3–77.3] 148 39.3 [34.4–44.3]

Doing exercise

Yes 209 34.7 [22.7–29.7] 142 37.7 [32.9–42.7]

No 393 65.3 [70.3–77.3] 235 62.3 [57.3–67.1]

Involved in leisure activities

Yes 263 43.7 [39.8–47.7] 138 36.6 [31.9–41.6]

No 339 56.3 [52.3–60.2] 239 63.4 [58.4–68.1]

Meditates and prays

Yes 204 33.9 [30.2–37.8] 71 18.8 [15.2–23.1]

No 398 66.1 [62.2–69.8] 306 81.2 [76.9–84.8]

Financial problems

Yes 313 52.0 [48.0–56.0] 133 35.3 [30.6–40.3]

No 289 48.0 [44.0–52.0] 244 64.7 [59.7–69.4]

Family problems

Yes 162 26.9 [23.5–30.6] 119 31.6 [27.1–36.5]

No 440 73.1 [69.4–76.5] 258 68.4 [63.5–72.9]

Health problems

Yes 105 17.5 [14.6–20.7] 74 19.6 [15.9–24.0]

No 496 82.5 [79.3–85.4] 303 80.4 [76.0–84.1]

Teaching accessibility problems

Yes 188 31.2 [27.6–35.1] 119 31.6 [27.1–36.5]

No 414 68.8 [65.0–72.4] 258 68.4 [63.5–72.9]

(Continued)

Frontiers in Psychiatry | www.frontiersin.org 5 April 2021 | Volume 12 | Article 64745654

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Ramirez et al. Mental Health and Related Factors

TABLE 1 | Continued

Variables Children Adolescents

Sociodemographic n % or mean [95% CI] or (SD) n % or mean [95% CI] or (SD)

Family functioning

FACES-20 scale 596 63.2 (10.8) 377 58.4 (14.7)

Mental Health and Wellbeing

SDQ subscales

Emotional symptoms 602 0.5 (0.9) 377 1.0 (1.3)

Conduct problems 602 1.8 (0.8) 377 1.7 (0.8)

Hyperactivity problems 602 4.2 (1.4) 377 4.1 (1.4)

Peer problems 602 2.8 (0.9) 377 2.9 (1.0)

Prosocial behavior 602 3.4 (1.4) 377 3.2 (1.5)

Life satisfaction N/A N/A N/A 377 32.4 (7.1)

N/A, not applicable because the variable was not assessed among Children. CI, confidence interval; SD, standard deviation.

TABLE 2 | Adjusted regression models exploring the association between risk and protective factors and mental health problems among children.

Variables Emotional symptoms Conduct problems Hyperactivity problems Peer problems Prosocial behavior

β P-value β P-value β P-value β P-value β P-value

Sociodemographic

Sexa

Girls 0.01 0.921 0.07 0.357 −0.08 0.499 −0.1 0.264 0.10 0.420

Age −0.00 0.965 −0.05 0.022* −0.1 0.002* −0.07 0.010* 0.01 0.781

Type of school dependencyb

Subsidized N/A N/A N/A N/A −0.25 0.219 0.18 0.220 N/A N/A

Private N/A N/A N/A N/A −0.69 0.002* −0.2 0.212 N/A N/A

Educational experiences

Academic motivation −0.02 0.057 −0.06 0.000** −0.09 0.000** −0.01 0.539 0.09 0.000**

Academic self-concept −0.07 0.000** −0.03 0.012* −0.09 0.000** −0.04 0.003* 0.00 0.993

Sense of belonging −0.01 0.424 −0.01 0.622 −0.02 0.265 −0.02 0.105 0.03 0.170

Covid-19 related experiences

Fear to contracting Covid-19 0.15 0.154 N/A N/A N/A N/A N/A N/A N/A N/A

Fear that a family member or friend contracts Covid-19 −0.01 0.930 N/A N/A N/A N/A N/A N/A N/A N/A

Socializing online N/A N/A N/A N/A N/A N/A −0.07 0.451 N/A N/A

Doing exercise N/A N/A 0.01 0.911 N/A N/A 0.03 0.728 0.01 0.969

Involved in leisure activities N/A N/A 0.01 0.903 0.08 0.502 0.00 0.984 0.2 0.132

Meditates and prays N/A N/A −0.1 0.172 N/A N/A N/A N/A 0.25 0.055

Financial problems −0.01 0.888 0.11 0.155 0.00 0.999 −0.06 0.571 N/A N/A

Family problems 0.15 0.104 −0.06 0.515 N/A N/A 0.19 0.077 −0.01 0.919

Health problems 0.01 0.884 N/A N/A 0.00 0.999 0.12 0.282 N/A N/A

Teaching accessibility problems −0.07 0.400 0.02 0.788 −0.1 0.495 0.04 0.723 N/A N/A

Family functioning

FACES-20 scale −0.01 0.055 −0.01 0.005* −0.00 0.404 −0.01 0.011* 0.03 0.000**

All models were adjusted by sex, age, and variables associated (p < 0.05) with mental health and wellbeing outcomes in the univariable regression models (See Appendix Table A.2,

in the Supplementary Material). N/A, not applicable because the variable was not associated in the unadjusted models.
aSex [0 = Boys (Ref); 1 = Girls]; bType of school dependency [0 = Public (Ref); 1 = Subsidized; 2 = Private].

*p ≤ 0.05 and **p ≤ 0.001.

conducted in Italy (7), where they also found these results among
children. Finally, a study in Germany found higher rates of
all problems and symptoms assessed by SDQ among children

and adolescents coming from low socioeconomic status and of
parents with lower education (36). We also found that children
of low-income families (attending public schools) had a higher
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TABLE 3 | Adjusted regression models exploring the association between risk and protective factors and mental health problems and well-being among adolescents.

Variables Emotional symptoms Conduct problems Hyperactivity problems Peer problems Prosocial behavior Life satisfaction

β P-value β P-value β P-value β P-value β P-value β P-value

Sociodemographic

Sexa

Girls 0.49 0.000** −0.26 0.000** −0.09 0.493 0.1 0.263 0.41 0.004* −0.95 0.107

Age 0.01 0.686 −0.05 0.002* −0.08 0.006* −0.00 0.889 0.06 0.066 0.01 0.951

Type of school dependencyb

Subsidized N/A N/A 0.16 0.134 N/A N/A −0.01 0.968 −0.47 0.016* 0.33 0.688

Private N/A N/A −0.21 0.062 N/A N/A −0.36 0.010* 0.33 0.120 1.28 0.151

Educational experiences

Last year self-reported Grade

Point Average (GPA)c

Regular N/A N/A −0.3 0.116 −0.51 0.141 0.05 0.820 0.12 0.730 3.33 0.027*

Good N/A N/A −0.37 0.063 −0.47 0.170 −0.06 0.807 0.19 0.609 3.65 0.022*

Academic motivation −0.00 0.993 −0.01 0.005* −0.01 0.207 −0.01 0.315 0.02 0.000** 0.09 0.001**

Academic self-concept −0.04 0.000** −0.02 0.001* −0.07 0.000** −0.02 0.001** 0.00 0.651 0.15 0.000**

Sense of belonging −0.03 0.005* −0.00 0.413 0.01 0.556 −0.02 0.000** 0.03 0.008* 0.12 0.007*

Covid-19 related experiences

Fear to contracting Covid-19 0.26 0.058 N/A N/A N/A N/A N/A N/A 0.01 0.964 N/A N/A

Fear that a family member or

friend contracts Covid-19

0.57 0.017* N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Socializing online N/A N/A N/A N/A N/A N/A −0.29 0.002* 0.28 0.044* N/A N/A

Doing exercise N/A N/A N/A N/A N/A N/A −0.1 0.275 0.09 0.523 0.12 0.837

Involved in leisure activities N/A N/A N/A N/A N/A N/A N/A N/A 0.04 0.761 −0.01 0.985

Meditates and prays −0.35 0.027* N/A N/A −0.22 0.210 N/A N/A 0.57 0.002* −0.5 0.471

Financial problems N/A N/A N/A N/A N/A N/A 0.07 0.472 N/A N/A −0.72 0.251

Family problems 0.29 0.032* N/A N/A 0.31 0.043* N/A N/A N/A N/A −0.89 0.108

Health problems 0.44 0.003* N/A N/A N/A N/A 0.13 0.261 N/A N/A −2.65 0.000**

Teaching accessibility problems N/A N/A N/A N/A 0.11 0.463 −0.01 0.896 N/A N/A −0.91 0.153

Family functioning

FACES-20 scale −0.00 0.509 −0.00 0.143 −0.00 0.350 0.00 0.790 0.24 0.125 0.14 0.000**

All models were adjusted by sex, age, and variables associated (p < 0.05) with mental health and wellbeing outcomes in the univariable regression models (See Appendix Table A.2,

in the Supplementary Material). N/A, not applicable because the variable was not associated in the unadjusted models.
aSex [0 = Boys (Ref); 1 = Girls]; bType of school dependency [0 = Public (Ref); 1 = Subsidized; 2 = Private]; cLast year self-reported Grade Point Average [0 = Poor (Ref); 1 = Regular;

2 = Good].

*p ≤ 0.05 and **p ≤ 0.001.

risk of hyperactive problems, and adolescents coming from low-
income families (attending public schools) had a higher risk of
peer problems when compared with students of private schools,
usually of affluent families.

Regarding Covid-19-related experiences, we found that they
seem to have a significant impact on adolescents, partially similar
to other studies where adolescents and children have had a
negative impact (9, 10). Furthermore, in contrast to our findings,
a recent review (8) highlights a higher impact on children,
specifically in the topic of having the fear that a family member
could contract Covid-19.

Among the strengths of this study, we can mention that
participating schools were representative of three types of school
dependencies with different socioeconomic backgrounds. We
also used valid instruments to measure educational and mental

health variables. Additionally, we included several educational
indicators in the analyses as independent variables, which are
not always included in studies of mental health. Finally, our
results may contribute to providing information on risk and
protective factors for mental health, especially for countries with
similar characteristics like Chile, which could help to implement
preventive interventions in schools.

Some potential limitations are related to the fact that this
was a cross-sectional analysis where no causality conclusion
can be made. Due to the fact that we had a higher proportion
of girls participating in the study, a potential gender bias
may have been introduced in the results. In future data
collection, this issue should be considered carefully, and
measures to assure equal participation should be implemented.
Additionally, all questionnaires were self-reported; consequently,
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participants may have introduced desirability bias. In addition,
the impossibility of applying the same instruments to measure
some of the variables among children and adolescents, and the
fact that we have different informants between groups (parents
or caregivers for children and adolescents by themselves) may
reduce the possibility of comparing the results of children and
adolescents. Low participation may reduce the generalization
of the results. It is worth mention that this issue may have
happened because the survey was conducted in the last trimester
of the 2020 academic year in Chile. Due to all the changes and
adaptations that schools implemented during the whole year,
especially moving the education from face to face to remote
learning experience, school staff, parents, and students may have
been exhausted and less motivated to participate in our study.
Additionally, we were not able to compare these results with
students who were not experiencing the lockdown measures or
the closing of the schools, because all primary and secondary
students had the same experience during the whole academic
year in Chile. And finally, the mental health problems outcomes
measured in this study should be interpreted carefully, because
the instrument used here (SDQ) is not a diagnostic tool but
a screening tool, and therefore, no mental disorders could be
clearly detected.

Our research provides useful information about risk and
protective factors that may be modifiable such as academic
motivation, academic self-concept, and school belonging. This
information may help educational and public health authorities
to plan future school preventive interventions to improve mental
health and wellbeing in this population.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

ETHICS STATEMENT

Ethical approval was obtained from the Ethical and Scientific
Committee of Universidad de los Andes, Chile (August 20th,
2020; CEC202069). Written informed consent to participate in
this study was provided by the participants’ legal guardian/next
of kin.

AUTHOR CONTRIBUTIONS

JG: conceptualization, methodology, validation, formal analysis,
investigation, data curation, writing—review and editing,
visualization, supervision, project administration, and funding
acquisition. SR: software, formal analysis, writing—original
draft. MA, CA, MB, FC, and XG: resources. RA: writing—review
and editing. All authors contributed to the article and approved
the submitted version.

FUNDING

This work was funded by ANID—Millennium Science Initiative
Program—NCS17_035 and by the Municipality of Lo Barnechea
and Universidad de los Andes, Chile.

ACKNOWLEDGMENTS

Special thanks to all of the students and their caregivers who
participated in this study.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpsyt.
2021.647456/full#supplementary-material

REFERENCES

1. Polanczyk GV, Salum GA, Sugaya LS, Caye A, Rohde LA. Annual research

review: a meta-analysis of the worldwide prevalence of mental disorders

in children and adolescents. J Child Psychol Psychiatry. (2015) 56:345–

65. doi: 10.1111/jcpp.12381

2. Vicente B, Saldivia S, de la Barra F, Melipillán R, Valdivia M, Kohn R.

[Prevalence of psychiatric disorders among Chilean children and adolescents].

Rev Med Chil. (2012) 140:447–57. doi: 10.4067/S0034-988720120004

00005

3. Viner RM, Russell SJ, Croker H, Packer J, Ward J, Stansfield C, et al. School

closure and management practices during coronavirus outbreaks including

COVID-19: a rapid systematic review. Lancet Child Adolesc Health. (2020)

4:397–404. doi: 10.1016/S2352-4642(20)30095-X

4. de Figueiredo CS, Sandre PC, Portugal LCL, Mázala-de-Oliveira T,

da Silva Chagas L, Raony Í, et al. COVID-19 pandemic impact on

children and adolescents’ mental health: Biological, environmental,

and social factors. Prog Neuropsychopharmacol Biol Psychiatry. (2021)

106:110171. doi: 10.1016/j.pnpbp.2020.110171

5. UNICEF. COVID-19: Are Children Able to Continue Learning During

School Closures? (2020). Available online at: https://data.unicef.org/resources/

remote-learning-reachability-factsheet/

6. Fitzpatrick O, Carson A, Weisz JR. Using mixed methods to identify the

primary mental health problems and needs of children, adolescents, and their

caregivers during the coronavirus (COVID-19) pandemic. Child Psychiatry

Hum Dev. (2020). doi: 10.1007/s10578-020-01089-z. [Epub ahead of print].

7. Cusinato M, Iannattone S, Spoto A, Poli M, Moretti C, Gatta M, et al.

Stress, resilience, and well-being in Italian children and their parents

during the COVID-19 pandemic. Int J Environ Res Public Health. (2020)

17:8297. doi: 10.3390/ijerph17228297

8. Singh S, Roy D, Sinha K, Parveen S, Sharma G, Joshi G. Impact of

COVID-19 and lockdown on mental health of children and adolescents:

a narrative review with recommendations. Psychiatry Res. (2020)

293:113429. doi: 10.1016/j.psychres.2020.113429

9. Nearchou F, Flinn C, Niland R, Subramaniam SS, Hennessy E. Exploring

the impact of COVID-19 on mental health outcomes in children and

adolescents: a systematic review. Int J Environ Res Public Health. (2020)

17:8479. doi: 10.3390/ijerph17228479

10. Loades ME, Chatburn E, Higson-Sweeney N, Reynolds S, Shafran R,

Brigden A, et al. Rapid systematic review: the impact of social isolation

and loneliness on the mental health of children and adolescents in the

context of COVID-19. J Am Acad Child Adolesc Psychiatry. (2020) 59:1218–

39.e3. doi: 10.1016/j.jaac.2020.05.009

11. Pisecco S, Wristers K, Swank P, Silva PA, Baker DB. The effect of academic

self-concept on ADHD and antisocial behaviors in early adolescence. J Learn

Disabil. (2001) 34:450–61. doi: 10.1177/002221940103400506

12. Gaete J, Rojas-Barahona CA, Olivares E, Araya R. Brief report:

association between psychological sense of school membership

Frontiers in Psychiatry | www.frontiersin.org 8 April 2021 | Volume 12 | Article 64745657

https://www.frontiersin.org/articles/10.3389/fpsyt.2021.647456/full#supplementary-material
https://doi.org/10.1111/jcpp.12381
https://doi.org/10.4067/S0034-98872012000400005
https://doi.org/10.1016/S2352-4642(20)30095-X
https://doi.org/10.1016/j.pnpbp.2020.110171
https://data.unicef.org/resources/remote-learning-reachability-factsheet/
https://data.unicef.org/resources/remote-learning-reachability-factsheet/
https://doi.org/10.1007/s10578-020-01089-z
https://doi.org/10.3390/ijerph17228297
https://doi.org/10.1016/j.psychres.2020.113429
https://doi.org/10.3390/ijerph17228479
https://doi.org/10.1016/j.jaac.2020.05.009
https://doi.org/10.1177/002221940103400506
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Ramirez et al. Mental Health and Related Factors

and mental health among early adolescents. J Adolesc. (2016)

50:1–5. doi: 10.1016/j.adolescence.2016.04.002

13. Shochet IM, Smith CL, Furlong MJ, Homel R. A prospective

study investigating the impact of school belonging factors on

negative affect in adolescents. J Clin Child Adolesc Psychol. (2011)

40:586–95. doi: 10.1080/15374416.2011.581616

14. Singla DR, Shinde S, Patton G, Patel V. The Mediating effect of school

climate on adolescent mental health: findings from a randomized

controlled trial of a school-wide intervention. J Adolesc Health.

(2020). doi: 10.1016/j.jadohealth.2020.09.030. [Epub ahead of print].

15. Chang WW, Su H, Wang J, Wang CC, Shan XW, Han Q. Problem behaviours

of middle school students in eastern China and its associated factors. Child

Care Health Dev. (2013) 39:660–7. doi: 10.1111/j.1365-2214.2012.01417.x

16. Oldfield J, Humphrey N, Hebron J. The role of parental and peer

attachment relationships and school connectedness in predicting adolescent

mental health outcomes. Child Adolesc Ment Health. (2016) 21:21–

9. doi: 10.1111/camh.12108

17. Elmelid A, Stickley A, Lindblad F, Schwab-Stone M, Henrich CC, Ruchkin

V. Depressive symptoms, anxiety and academic motivation in youth:

do schools and families make a difference? J Adolesc. (2015) 45:174–

82. doi: 10.1016/j.adolescence.2015.08.003

18. Emadpoor L, LavasaniMG, Shahcheraghi SM. Relationship between perceived

social support and psychological well-being among students based on

mediating role of academic motivation. Int J Mental Health Addict. (2016)

14:284–90. doi: 10.1007/s11469-015-9608-4

19. Ma Z, Idris S, Zhang Y, Zewen L, Wali A, Ji Y, et al. The impact

of COVID-19 pandemic outbreak on education and mental health of

Chinese children aged 7-15 years: an online survey. BMC Pediatr. (2021)

21:95. doi: 10.1186/s12887-021-02550-1

20. Zaccoletti S, Camacho A, Correia N, Aguiar C, Mason L, Alves RA,

et al. Parents’ perceptions of student academic motivation during the

COVID-19 lockdown: a cross-country comparison. Front Psychol. (2020)

11:592670. doi: 10.3389/fpsyg.2020.592670

21. Garcia de Avila MA, Hamamoto Filho PT, Jacob F, Alcantara LRS,

BerghammerM, Jenholt NolbrisM, et al. Children’s anxiety and factors related

to the COVID-19 pandemic: an exploratory study using the children’s anxiety

questionnaire and the numerical rating scale. Int J Environ Res Public Health.

(2020) 17:5757. doi: 10.3390/ijerph17165757

22. Goodman R. The strengths and difficulties questionnaire:

a research note. J Child Psychol Psychiatry. (1997) 38:581–

6. doi: 10.1111/j.1469-7610.1997.tb01545.x

23. Huebner ES. Further validation of the Students’ Life Satisfaction Scale: the

independence of satisfaction and affect ratings. J Psychoeduc Assess. (1991)

9:363–8. doi: 10.1177/073428299100900408

24. Gaete J, Montero-Marin J, Valenzuela D, Rojas-Barahona CA,

Olivares E, Araya R. Mental health among children and adolescents:

construct validity, reliability, and parent-adolescent agreement on the

’Strengths and Difficulties Questionnaire’ in Chile. PLoS One. (2018)

13:e0191809. doi: 10.1371/journal.pone.0191809

25. Alfaro J, Guzmán J, Sirlopú D, García C, Reyes F, Gaudlitz L. Propiedades

psicométricas de la Escala de Satisfacción con la Vida en los Estudiantes (SLSS)

de Huebner en niños y niñas de 10 a 12 años de Chile. Anal Psychol. (2016)

32:383–92. doi: 10.6018/analesps.32.2.217441

26. Vallerand RJ, Pelletier LG, Blais MR, Briere NM, Senecal C, Vallieres

EF. The Academic Motivation Scale: a measure of intrinsic, extrinsic,

and amotivation in education. Educ Psychol Meas. (1992) 52:1003–

17. doi: 10.1177/0013164492052004025

27. Gálvez-Nieto JL, Polanco K, Salvo S. Propiedades psicométricas de la Escala de

Autoconcepto Académico (EAA) en estudiantes chilenos. Rev Iberoam Diagn

Aval Psicol. (2017) 43:5–16. doi: 10.21865/RIDEP43_5

28. Reynolds WM. Measurement of academic self-concept in college students. J

Pers Assess. (1988) 52:223–40. doi: 10.1207/s15327752jpa5202_4

29. Gaete J, Montero-Marin J, Rojas-Barahona CA, Olivares E, Araya R.

Validation of the Spanish version of the psychological sense of school

membership (PSSM) scale in chilean adolescents and its association with

school-related outcomes and substance use. Front Psychol. (2016) 7:1901.

doi: 10.3389/fpsyg.2016.01901

30. Goodenow C. The psychological sense of school membership among

adolescents: scale development and educational correlates. Psychol

Schools. (1993) 30:79–90. doi: 10.1002/1520-6807(199301)30:1<79::AID-

PITS2310300113>3.0.CO;2-X

31. Olson DH. Circumplex Model VII: validation studies and FACES

III. Fam Process. (1986) 25:337–51. doi: 10.1111/j.1545-5300.1986.

00337.x

32. Zicavo N, Palma C, Garrido G. Adaptación y validación del Faces-20-ESP:

Re-conociendo el funcionamiento familiar en Chillán, Chile. Rev Latinoam

Ciencias Soc Niñez Juventud. (2012) 10:219–34. Available online at: http://

revistaumanizales.cinde.org.co/rlcsnj/index.php/Revista-Latinoamericana/

article/view/596

33. De Sousa A, Mohandas E, Javed A. Psychological interventions

during COVID-19: challenges for low and middle income countries.

Asian J Psychiatr. (2020) 51:102128. doi: 10.1016/j.ajp.2020.

102128

34. Wiguna T, Anindyajati G, Kaligis F, Ismail RI, Minayati K, Hanafi E, et al.

Brief research report on adolescent mental well-being and school closures

during the COVID-19 pandemic in Indonesia. Front Psychiatry. (2020)

11:598756. doi: 10.3389/fpsyt.2020.598756

35. Spinelli M, Lionetti F, Pastore M, Fasolo M. Parents’ stress and children’s

psychological problems in families facing the COVID-19 outbreak in Italy.

Front Psychol. (2020) 11:1713. doi: 10.3389/fpsyg.2020.01713

36. Ravens-Sieberer U, Kaman A, Erhart M, Devine J, Schlack R, Otto C.

Impact of the COVID-19 pandemic on quality of life and mental health

in children and adolescents in Germany. Eur Child Adolesc Psychiatry.

(2021). doi: 10.1007/s00787-021-01726-5. [Epub ahead of print]

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.

Copyright © 2021 Ramirez, Aldunate, Arriagada, Bueno, Cuevas, González, Araya

and Gaete. 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.

Frontiers in Psychiatry | www.frontiersin.org 9 April 2021 | Volume 12 | Article 64745658

https://doi.org/10.1016/j.adolescence.2016.04.002
https://doi.org/10.1080/15374416.2011.581616
https://doi.org/10.1016/j.jadohealth.2020.09.030
https://doi.org/10.1111/j.1365-2214.2012.01417.x
https://doi.org/10.1111/camh.12108
https://doi.org/10.1016/j.adolescence.2015.08.003
https://doi.org/10.1007/s11469-015-9608-4
https://doi.org/10.1186/s12887-021-02550-1
https://doi.org/10.3389/fpsyg.2020.592670
https://doi.org/10.3390/ijerph17165757
https://doi.org/10.1111/j.1469-7610.1997.tb01545.x
https://doi.org/10.1177/073428299100900408
https://doi.org/10.1371/journal.pone.0191809
https://doi.org/10.6018/analesps.32.2.217441
https://doi.org/10.1177/0013164492052004025
https://doi.org/10.21865/RIDEP43_5
https://doi.org/10.1207/s15327752jpa5202_4
https://doi.org/10.3389/fpsyg.2016.01901
https://doi.org/10.1002/1520-6807(199301)30:1<79::AID-PITS2310300113>3.0.CO;2-X
https://doi.org/10.1111/j.1545-5300.1986.00337.x
http://revistaumanizales.cinde.org.co/rlcsnj/index.php/Revista-Latinoamericana/article/view/596
http://revistaumanizales.cinde.org.co/rlcsnj/index.php/Revista-Latinoamericana/article/view/596
http://revistaumanizales.cinde.org.co/rlcsnj/index.php/Revista-Latinoamericana/article/view/596
https://doi.org/10.1016/j.ajp.2020.102128
https://doi.org/10.3389/fpsyt.2020.598756
https://doi.org/10.3389/fpsyg.2020.01713
https://doi.org/10.1007/s00787-021-01726-5
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


ORIGINAL RESEARCH
published: 13 May 2021

doi: 10.3389/fpsyt.2021.658388

Frontiers in Psychiatry | www.frontiersin.org 1 May 2021 | Volume 12 | Article 658388

Edited by:

Ylva Svensson,

University West, Sweden

Reviewed by:

Xiaoshan Li,

Jiangxi Normal University, China

Aleksandra Maria Rogowska,

Opole University, Poland

*Correspondence:

Lingzhong Xu

lzxu@sdu.edu.cn

Aimin Niu

nam1106@163.com

Specialty section:

This article was submitted to

Public Mental Health,

a section of the journal

Frontiers in Psychiatry

Received: 25 January 2021

Accepted: 06 April 2021

Published: 13 May 2021

Citation:

Jing Y, Han W, Wang Y, Zhang J,

Qin W, Jing X, Niu A and Xu L (2021)

Network-Based Online Survey

Exploring Self-Reported Depression

Among University and College

Students During the Early Days of the

COVID-19 Outbreak.

Front. Psychiatry 12:658388.

doi: 10.3389/fpsyt.2021.658388

Network-Based Online Survey
Exploring Self-Reported Depression
Among University and College
Students During the Early Days of the
COVID-19 Outbreak

Yurong Jing 1,2,3, Wantong Han 1,2,3, Yali Wang 4, Jiao Zhang 1,2,3, Wenzhe Qin 1,2,3,

Xiang Jing 5, Aimin Niu 6* and Lingzhong Xu 1,2,3*

1Centre for Health Management and Policy Research, School of Public Health, Cheeloo College of Medicine, Shandong

University, Jinan, China, 2National Health Commission Key Laboratory of Health Economics and Policy Research, Cheeloo

College of Medicine, Shandong University, Jinan, China, 3 Shandong University Center for Health Economics Experiment and

Public Policy Research, Jinan, China, 4Henan Provincial Center for Disease Control and Prevention, Zhengzhou, China,
5 Yuncheng Central Hospital, Yuncheng, China, 6Department of Public Health, Shandong Provincial Hospital Affiliated to

Shandong First Medical University, Jinan, China

Background: The psychology of university and college students is immature, they are

thus more likely to suffer from depression due to the COVID-19 pandemic. The present

study aims to investigate the self-reported depression status of Chinese university and

college students and explore its influencing factors.

Methods: We conducted a network-based online survey, and a total of 17,876

participants completed the questionnaire. Depression was measured by the Self-Rating

Depression Scale (SDS). Univariate analysis and multivariate logistic analysis were

performed to explore the influencing factors of self-reported depression symptoms.

Results: The proportion of self-reported depression symptoms, mild self-reported

depression symptoms, and moderate to severe (M/S) self-reported depression

symptoms was 65.2, 53.7, and 11.5%, respectively. The mean score of self-reported

depression was 54.8± 9.0. Female, personality type of partial introversion, junior college

educational level, “moderate” or “high” self-perceived risk of infection, “moderately” or

“highly” impacted by the outbreak, and being eager to go back to school were risk

factors for M/S self-reported depression symptoms (p < 0.05). While, “moderate” or

“high” concern about the outbreak, “moderate” or “high” satisfaction with pandemic

prevention and control measures, and having health literacy on communicable diseases

were protective factors for M/S self-reported depression symptoms (p < 0.05).

Conclusion: The status of self-reported depression symptoms among university

and college students was severer than expected, and the influencing factors

were multifaceted. Government and school administrators should strengthen the

dissemination of knowledge on disease prevention and control. Moreover, much attention

should be paid to female and junior college students.
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INTRODUCTION

COVID-19 was first reported in Wuhan, China in early
December 2019. The rapid development of the pandemic has
attracted attention worldwide. The World Health Organization
(WHO) declared this outbreak to be a public health emergency
of international concern on January 31, 2020 (1). As of 24:00 on
February 12, 2020, there were a total of 52,526 confirmed cases
and 1,367 deaths in China (2), and confirmed cases had been
reported in more than a dozen other countries. To contain the
spread of the virus,Wuhan had been placed in lockdown, causing
public’s fears.

In addition to severely threatening people’s physical health,
the pandemic may also exacerbate their mental health disorders
(3). Previous studies showed that abnormal psychological
phenomenon was common during the SARS crisis, and
depression was one of the most common mental disorders
triggered by emerging infectious disease (EID) (4, 5). Recently,
a Chinese study found that more than 50% of the 1,210
respondents from 194 cities reported moderate to severe (M/S)
levels of psychological difficulties due to the COVID-19 outbreak,
with about 16% suffering from symptoms of depression (6).

College students may be the most susceptible population for
depression, since their psychological development is incomplete
in the stage of transition from late adolescence to early
adulthood (7–10). A meta-analysis involving 28,218 Chinese
college students of 26 studies showed that 23.9% of college
students had depression symptoms (11). Such a problem may
become more serious during the pandemic, due to strict isolation
measures, delays in school opening across the country, and lack
of knowledge and skills on diseases prevention and control. A
survey conducted in China found that 25.3% of 933 students from
universities in Beijing and Wuhan had symptoms of depression
during COVID-19 (12). Similarly, a survey of students from
85 different universities in Guangdong, China showed that
40.5% of 4,164 students were in a state of depression (13).
Without early intervention, these depressive symptoms are more
likely to develop into long-term depression, and lead to severe
psychological disorders (14, 15).

College students’ depression has been reported to be affected
by many factors, including demographic factors (e.g., gender,
personality type, education attainment, major, etc.) (16–18),
and factors related to the pandemic (e.g., self-perceived risk
of infection, knowledge and skills on diseases prevention and
control, and satisfactionwith government prevention and control
measures, etc.) (19, 20). However, few studies investigated
depression symptoms and its influencing factors among college
students in China with a large sample during the early outbreak.
Furthermore, most of the research related to mental health
during the early COVID-19 outbreak focused on medical staff or
patients (21, 22). Detecting early-onset mental health problems
among college students may have many benefits, especially for
campus health services and mental health policymaking (23,
24). Therefore, our study aims to conduct an online survey
to investigate the self-reported depression status of Chinese
university and college students, and to identify its influencing
factors in a large sample size. Through this study, we hope to be

able to provide appropriate management strategies to improve
depressive symptoms for university and college students during
the pandemic.

METHODS

Participants
A convenience sampling method was used to collect data on
February 20-22, 2020. University and college students were
invited to participate in this survey via the internet using a
self-administered questionnaire. The inclusion criteria were: (1)
university and college students living in mainland China during
the COVID-19 pandemic, (2) students able to complete the
questionnaire on a cell phone or computer, and (3) informed
consent. The exclusion criteria were: (1) students unable to
use a computer or cell phone to complete the questionnaire,
or (2) refusing to participate in the survey. A total of 18,294
questionnaires were collected, where there were 17,876 valid
questionnaires after excluding invalid questionnaires that were
incomplete or the answer time exceeded 20min. The effective
rate of the questionnaire was 97.7%. During the pandemic, joint
prevention and control mechanisms and home quarantine were
implemented in all areas of mainland China, and universities
were closed during this period.

The protocol for this study was approved by the Ethical
Committee of the Center for Health Management and Policy
Research, Shandong University (No. ECCHMPSDU20201105),
and all respondents provided informed consent.

Measures
Social Demographic Characteristics
Social demographic characteristics included gender (male,
female), ethnicity (Han, others), self-reported personality type
(“partial introversion” means that the participants’ personality
is between introversion and extroversion, but more prone
to introversion; “partial extroversion” corresponds to partial
introversion; and “between partial introversion and partial
extroversion” means that participants’ personality is between
partial introversion and partial extroversion), residence
(city, town, and village), educational level (junior college,
undergraduate, and master and above), and major (liberal arts,
science and engineering, medical, and others).

Self-Reported Depression Symptoms
The Self-Rating Depression Scale (SDS) which was designed by
Zung was adopted to assess participants’ symptoms of depression
during the past week (25). The SDS assesses depressive symptoms
on a four-point scale ranging from “a little of the time” (value
= 1) to “most of the time” (value = 4). The standard score is
equal to the integer portion of 1.25 times the total score. The
standard score of SDS is interpreted as: normal (≤52), mild (53–
62), moderate (63–72), and severe (≥73) (26). Participants who
had scores of 63 and above were characterized as havingM/S self-
reported depression symptoms. The Cronbach’s α of the SDS in
this study was 0.78.
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Health Literacy on Communicable Diseases
Health literacy on communicable diseases was assessed using
items from the China National Health Literacy Monitoring
Questionnaire, which was compiled by the China Health
Education Center in 2016 (27). Participants who had total
scores of 5.6 and above were judged to have health literacy on
communicable diseases (28).

Measurement of Other Variables
Other personal information was also collected in this study,
including self-perceived risk of infection (high, moderate,
and low), impacted by the outbreak (highly, moderately, and
lowly), concern about the outbreak (high, moderate, and low),
satisfaction with pandemic prevention and control measures
(high, moderate, and low), and being eager to go back to school
(no, yes, and uncertain).

Investigation Method
The electronic “Questionnaire Star” tool (Changsha Ranxing
Science and Technology, China, https://www.wjx.cn/) was used
as the survey tool, and the information was collected through
sending anonymous survey links by a member of the research
team to WeChat groups. Participants were required to complete
the questionnaire within 20min, and each IP could only be filled
in once. In addition, the questionnaire could only be filled out
through WeChat, and one WeChat account can only be filled
out once. As a professional online survey platform, which can
be used for questionnaire survey, evaluation, voting, and other
purposes, the “Questionnaire Star” has strengths in being fast, at
low cost, and easy to learn and use (29). It has been applied in
some investigations related to COVID-19 (19, 30).

Statistical Analysis
All statistical analyses were performed using the IBM SPSS
Statistical Software (version 22.0). First, frequency, percentage,
mean, and standard deviations were calculated for all variables.
Second, the non-parametric Mann-Whitney U-test and Kruskal-
Wallis test were applied to compare the severity of self-
reported depression symptoms among different groups. Third,
a multivariate logistic regression analysis was performed to
identify influencing factors for M/S self-reported depression
symptoms. A p-value of <0.05 was considered to indicate
statistical significance.

RESULTS

Characteristics of Participants
The demographics of the study population are shown in Table 1.
Among the samples of 17,876 responding participants, most of
the participants were female (71.7%), Han (88.7%), personality
type of between partial introversion and partial extroversion
(61.2%), living in a village (51.0%), educational level of junior
college students (51.6%), and medical students (61.4%).

Status of Self-Reported Depression

Symptoms by Subgroup
Of the 17,876 students, the mean score of self-reported
depression was 54.8 ± 9.0, and the proportion of self-reported
depression symptoms corresponding to normal, mild, and M/S
was 34.8, 53.7, and 11.5%, respectively. The individuals who were
female, minorities, had a personality type of partial introversion,
educational level of junior college, majoring in a medical field,
“high” self-perceived risk of infection, “highly” impacted by the
outbreak, “low” concern about the outbreak, “low” satisfaction
with pandemic prevention and control measures, being eager to
go back to school, or not having health literacy on communicable
diseases were more inclined to severe self-reported depression
symptoms (p < 0.05). Moreover, residence had no significant
effect on self-reported depression symptoms (p> 0.05) (Table 1).

Factors Influenced With Self-Reported

Depression Symptoms
Results of multivariate logistic regression analysis of factors
associated with M/S self-reported depression symptoms during
the early COVID-19 outbreak are presented in Table 2. The
results indicated that being female (OR = 1.289, p < 0.001),
having a “moderate” or “high” self-perceived risk of infection (OR
= 1.338, p < 0.001; OR = 1.443, p = 0.024, respectively), were
“moderately” or “highly” impacted by the outbreak (OR= 1.324,
p < 0.001; OR = 2.048, p < 0.001, respectively), and being eager
to go back to school (OR = 1.218, p < 0.001) were risk factors
for M/S self-reported depression symptoms. While, personality
type of “partial extroversion” or “between partial introversion
and partial extroversion” (OR = 0.771, p = 0.001; OR = 0.862,
p = 0.010, respectively), educational level of “undergraduate”
or “master and above” (OR = 0.533, p < 0.001; OR = 0.635,
p = 0.005, respectively), “moderate” or “high” concern about
the outbreak (OR = 0.734, p = 0.029; OR = 0.692, p = 0.011,
respectively), “moderate” or “high” satisfaction with pandemic
prevention and control measures (OR = 0.586, p < 0.001; OR
= 0.394, p < 0.001, respectively), and having health literacy on
communicable diseases (OR = 0.744, p < 0.001) were protective
factors for M/S self-reported depression symptoms.

DISCUSSION

In our study, the proportion of self-reported depression
symptoms was 65.2%, where mild and M/S accounted for 53.7
and 11.5%, respectively. Our finding is higher than that of several
online surveys conducted in the general population during
the COVID-19 pandemic (17.2–37.1%) (6, 31, 32), and it is
also higher than a study conducted in the UK among college
students (46.5%) (33). Moreover, the mean score of self-reported
depression was 54.8 ± 9.0, which is higher than the Chinese
norm (41.88 ± 10.57) and a study conducted in Shandong,
China (42.47 ± 8.61) (p < 0.05) (34). Possible explanations
for the higher proportion and mean score of self-reported
depression symptoms in our study are that Chinese students are
more likely to suffer from depressive symptoms because of fear
caused by widespread media coverage on an increasing number
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TABLE 1 | Demographic characteristics of the university and college students by self-reported depression status.

Characteristic Depression symptoms Statistics

Total (%) M ± SD Normal (%) Mild (%) M/S (%)

Observations 17,876 (100.0) 54.8 ± 9.0 6,216 (34.8) 9,603 (53.7) 2,057 (11.5)

Gender −2.86a**

Male 5,058 (28.3) 55.1 ± 9.1 1,591 (31.5) 2,976 (58.8) 491 (9.7)

Female 12,818 (71.7) 54.6 ± 8.9 4,625 (36.1) 6,627 (51.7) 1,566 (12.2)

Ethnicity −11.01a***

Han 15,850 (88.7) 54.5 ± 9.1 5,748 (36.3) 8,327 (52.5) 1,775 (11.2)

Others 2,026 (11.3) 57.1 ± 8.0 468 (23.1) 1,276 (63.0) 282 (13.9)

Personality type 6.41b*

Partial introversion 3,882 (21.7) 55.2 ± 8.6 1,304 (33.6) 2,085 (53.7) 493 (12.7)

Partial extroversion 3,060 (17.1) 54.4 ± 9.2 1,076 (35.2) 1,658 (54.2) 326 (10.7)

Between partial introversion and partial extroversion 10,934 (61.2) 54.7 ± 9.1 3,836 (35.1) 5,860 (53.6) 1,238 (11.3)

Residence 3.68b

City 4,239 (23.7) 54.5 ± 9.4 1,547 (36.5) 2,188 (51.6) 504 (11.9)

Town 4,524 (25.3) 54.9 ± 9.1 1,559 (34.5) 2,412 (53.3) 553 (12.2)

Village 9,113 (51.0) 54.9 ± 8.7 3,110 (34.1) 5,003 (54.9) 1,000 (11.0)

Education 711.49b***

Junior college 9,230 (51.6) 56.6 ± 8.3 2,356 (25.5) 5,560 (60.2) 1,314 (14.2)

Undergraduate 8,185 (45.8) 52.9 ± 9.2 3,630 (44.3) 3,859 (47.1) 696 (8.5)

Master and above 461 (2.6) 51.5 ± 10.5 230 (49.9) 184 (39.9) 47 (10.2)

Major 180.66b***

Liberal arts 1,664 (9.3) 54.2 ± 8.9 646 (38.8) 843 (50.7) 175 (10.5)

Science and engineering 3,461 (19.4) 53.0 ± 9.1 1,490 (43.1) 1,696 (49.0) 275 (7.9)

Medical 10,972 (61.4) 55.3 ± 9.0 3,538 (32.2) 6,044 (55.1) 1,390 (12.7)

Others 1,779 (10.0) 55.5 ± 8.5 542 (30.5) 1,020 (57.3) 217 (12.2)

Self-perceived risk of infection 94.04b***

Low 15,206 (85.1) 54.5 ± 9.1 5,469 (36.0) 8,102 (53.3) 1,635 (10.7)

Moderate 2,398 (13.4) 56.3 ± 8.3 680 (28.4) 1,347 (56.2) 371 (15.5)

High 272 (1.5) 57.4 ± 8.7 67 (24.6) 154 (56.6) 51 (18.8)

Impacted by the outbreak 148.48b***

Lowly 4,090 (22.9) 53.5 ± 9.6 1,608 (39.3) 2,169 (53.0) 313 (7.7)

Moderately 7,294 (40.8) 54.6 ± 8.7 2,584 (35.4) 3,960 (54.3) 750 (10.3)

Highly 6,492 (36.3) 55.8 ± 8.7 2,024 (31.2) 3,474 (53.5) 994 (15.3)

Concern about the outbreak 14.93b**

Low 422 (2.4) 56.3 ± 8.6 115 (27.3) 241 (57.1) 66 (15.6)

Moderate 9,259 (51.8) 54.9 ± 8.7 3,209 (34.7) 4,985 (53.8) 1,065 (11.5)

High 8,195 (45.8) 54.5 ± 9.4 2,892 (35.3) 4,377 (53.4) 926 (11.3)

Satisfaction with pandemic prevention and control measures 69.45b***

Low 284 (1.6) 58.2 ± 9.0 61 (21.5) 154 (54.2) 69 (24.3)

Moderate 4,632 (25.9) 55.2 ± 8.8 1,551 (33.5) 2,417 (52.2) 664 (14.3)

High 12,960 (72.5) 54.5 ± 9.0 4,604 (35.5) 7,032 (54.3) 1,324 (10.2)

Eager to go back to school 15.21b***

Yes 6,052 (33.9) 55.0 ± 9.0 2,051 (33.9) 3,194 (52.8) 807 (13.3)

No 7,035 (39.4) 54.7 ± 9.0 2,432 (34.6) 3,864 (54.9) 739 (10.5)

Uncertain 4,789 (26.8) 54.5 ± 8.9 1,733 (36.2) 2,545 (53.1) 511 (10.7)

Health literacy on communicable diseases −12.23a***

No 14,488 (81.0) 55.2 ± 8.8 4,715 (32.5) 8,036 (55.5) 1,737 (12.0)

Yes 3,388 (19.0) 52.9 ± 9.5 1,501 (44.3) 1,567 (46.3) 320 (9.4)

*p < 0.05, **p < 0.01, ***p < 0.001.

M, mean; SD, standard deviation.
aMann-Whitney U-test.
bKruskal-Wallis test.
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TABLE 2 | Multivariate logistic regression analysis of factors influenced with M/S self-reported depression symptoms.

Characteristic β SE OR 95% CI p-value

Gender (ref: male)

Female 0.254 0.058 1.289 (1.151, 1.443) <0.001

Personality type (ref: partial introversion)

Partial extroversion −0.260 0.078 0.771 (0.662, 0.897) 0.001

Between partial introversion and partial extroversion −0.149 0.058 0.862 (0.769, 0.965) 0.010

Education status (ref: junior college)

Undergraduate −0.630 0.062 0.533 (0.472, 0.601) <0.001

Master and above −0.455 0.160 0.635 (0.463, 0.869) 0.005

Self-perceived risk of infection (ref: low)

Moderate 0.291 0.065 1.338 (1.179, 1.519) <0.001

High 0.366 0.163 1.443 (1.049, 1.984) 0.024

Impacted by the outbreak (ref: lowly)

Moderately 0.281 0.072 1.324 (1.150, 1.524) <0.001

Highly 0.717 0.071 2.048 (1.781, 2.356) <0.001

Concern about the outbreak (ref: low)

Moderate −0.309 0.142 0.734 (0.555, 0.969) 0.029

High −0.368 0.144 0.692 (0.522, 0.918) 0.011

Satisfaction with pandemic prevention and control measures (ref: low)

Moderate −0.534 0.149 0.586 (0.438, 0.785) <0.001

High −0.933 0.146 0.394 (0.296, 0.524) <0.001

Eager to go back to school (ref: no)

Yes 0.198 0.056 1.218 (1.091, 1.361) <0.001

Uncertain −0.032 0.062 0.968 (0.858, 1.093) 0.604

Health literacy on communicable diseases (ref: no)

Yes −0.296 0.066 0.744 (0.654, 0.846) <0.001

CI, confidence interval.

of confirmed and suspected cases in China, lack of relevant
knowledge and skills on prevention and control, and shortage of
specific treatment. However, our result is lower than the study
in Guangdong, China (79.9%) (35), which was conducted among
488 medical students using the Depression Status Inventory
(DSI). It is likely that our study involved other majors’ students
besides medical students and we used a different measurement
scale. Previous studies have proven that compared to students in
other majors, medical students were susceptible to greater levels
of depression due to the heavy burden of study, absence of any
leisure activities, and exposure to death and suffering (36, 37).

Consistent with previous studies, female students self-
reported more severe depression symptoms than males (38, 39).
One possible reason is that female students are more emotional
and sensitive to severe events than males (40). Likewise, a
study during the period of SARS showed that female students’
understanding of SARS was more perceptual, and they lacked a
rational perspective on the infection and treatment of SARS (41).

Compared with undergraduates and students with a higher
educational level, junior college students were more likely to
suffer fromM/S self-reported depression symptoms due in part to
lacking knowledge and skills on disease prevention and control.
They may also experience more stress because of low academic
qualification when they are looking for a job. Therefore, they are
prone to have depressive symptoms and psychological distress

during the pandemic. In addition, higher concern about the
outbreak and having health literacy were protective factors for
M/S self-reported depression symptoms. Students who are more
concerned about the pandemic may have a higher understanding
of the pandemic. Previous research among college students
during SARS showed that students with higher cognition had a
lower risk of depression symptoms (42, 43).

Our study showed that students who were eager to go back
to school or those highly impacted by the outbreak were more
likely to suffer from M/S self-reported depression symptoms.
To contain the pandemic, the education department postponed
school opening. Staying at home for a long time may increase the
risk for self-reported depression symptoms. Their lifestyle and
study plan may be correspondingly changed, further increasing
the risk for self-reported depression symptoms among college
students. Our study also found that partially introverted students
had a higher risk of suffering from more severe self-reported
depression symptoms, which is consistent with most previous
studies (17, 44, 45). Introversion is linked to decreased help-
seeking behavior, and introverts are thus more likely to turn
inward to cope with negative emotions (46, 47). Over time,
the negative impacts caused by the pandemic may exacerbate
their depression.

Another finding in our study was that students who had
lower satisfaction with prevention and control measures, or
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those who had higher self-perceived risk of infection were
more prone to have self-reported M/S depression symptoms.
Similarly, a previous study showed that people with confidence
in government measures were less likely to have emotionally
distressful responses during the avian influenza epidemic (20).
Due to the lack of understanding the pandemic, students who
perceived higher risk of infection were more likely to be
affected by the pandemic, resulting in a higher status of self-
reported depression.

Despite these advantages, there were several limitations in
our study. Firstly, our data were self-reported via an online
network, and the SDS scale was used to detect and screen
depression symptoms, which may be less accurate than rating
from a clinical psychologist or psychiatrist. Secondly, this is a
cross-sectional study; therefore, associations cannot be viewed
as causal relationships. Future research should consider a
longitudinal design to follow up on the change in the students’
psychological status to provide necessary support. Thirdly,
convenience sampling was used in our study, which was not
based on a random selection of the sample; thus, the study
population did not reflect the actual pattern of the general
population. Finally, due to the limitation of an online survey, it
was impossible to investigate more factors in our study.

CONCLUSION

In this study, university and college students had a higher
proportion of self-reported depression symptoms than expected.
The influencing factors of self-reported depression symptoms
were multifaceted, including socio-demographic factors and
those related to the pandemic. Governments should provide
more disease prevention and control services to improve

knowledge and skills on disease prevention for college students,
and boost their confidence in fighting against the pandemic.
School managers should also pay more attention to female and
junior college students in health education and promotion.
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Background: The COVID-19 pandemic and quarantine had a significant impact on

mental health which resulted in an increase of anxiety and depression in adult, child and

adolescent clinical populations. Less is known about the potential effect of pandemic on

obsessive-compulsive disorder (OCD) so there is a lack of review work to illustrate the

impact of the COVID-19 pandemic on OCD.

Purpose: The main objective is to review all the empirical contributions published

after March 2020 that dealt with the impact of the COVID-19 pandemic on OCD in

adults, children and adolescents, investigating the state-of-the-art literature concerning

the impact on OCD and detailing limitations.

Methods: The literature search was conducted using PsycINFO, PsycARTICLES,

MEDLINE, Scopus, Web of Science, PubMed, and Google Scholar. This review analyzed

all studies from January 2020 to 8 January 2021, focusing on clinical populations of

children, adolescents, and adults with OCD.

Results: A total of 102 articles were screened, resulting in the identification of 64 full-text

articles to be further scrutinized. Upon closer examination, there was consensus that

39 articles met the study inclusion criteria and 14 of these were selected for study.

Analysis of the results revealed that COVID-19 had an impact on OCD in both adults

and young people and seems to have caused exacerbation of symptoms, especially

of the contamination/washing subtypes. Eight studies in adult samples showed an

increase in the severity of obsessive-compulsive symptoms; two studies underlined

a minimal impact of COVID-19 on OCD patients and one study showed a slight

improvement in symptoms. Two out of three studies on children and adolescents showed

an exacerbation of OCD and a worsening even in the presence of an ongoing treatment.

Conclusions: The studies reviewed are few. There are more studies on adult OCD

than on children and adolescents. The results are controversial: few studies examined
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OCD subtypes; in most studies the typology of treatment was not clear and the samples

covered a wide age range; a large number of studies did not use the same monitoring

period or quantitative measures, both of which make it difficult to compare or rely on

the results.

Keywords: COVID-19, coronavirus, obsessive-compulsive disorder, obsessive-compulsive symptoms, adults,

children, adolescents, narrative review

INTRODUCTION

The COVID-19 pandemic and consequent quarantine had a
significant impact not only on physical health but also on
mental health in both the clinical and the general population.
Indeed, there is a wide consensus that the COVID-19 pandemic
has led to worldwide measures with severe consequences for
millions of people (1–3). Several studies show, in fact, how
this event generated a degree of malaise and psychological
distress in the general population (4–12), in the adult clinical
population (13, 14) and in children and adolescents (15–19),
showing a worsening of various clinical pictures and an increase
in psychological difficulties.

Various psychological problems and important consequences
in terms of mental health emerged progressively, including
anxiety, stress, depression, suicidal risk, frustration and
uncertainty during the outbreak, (20–26). Moreover, the
COVID-19 pandemic has produced an increase in psychiatric
disorders (e.g., depressive and anxiety disorders, post-traumatic
stress disorder) as well as grief-related symptoms such as
complicated grief disorder (1, 19, 27, 28).

Although the consequences of the COVID-19 pandemic
for general mental health and the increase in anxiety and
depression are clear, less is known about the potential effect of
the pandemic on obsessive-compulsive disorder (OCD). OCD is
a common, chronic and long-lasting disorder in which a person
has uncontrollable, reoccurring thoughts (obsessions) and/or
behaviors (compulsions) that he/she feels the urge to repeat over
and over and it is one of the most disabling psychiatric disorders,
with a prevalence of around 2% (29). The increase in distress,
concern and fear has affected reactions to present situations
and exacerbated some existing psychiatric issues because
some symptomatic domains have been triggered, typically
OCD (30, 31).

In this situation, the health impact of the COVID-19
pandemic on OCD cannot be overlooked. A growing body of
research has shown, in fact, how OCD is associated in some
cases with a symptomatology that is highly sensitive to the
fear and probability of contamination, with the perception of a
greater possibility of becoming infected or infecting others and
with protective behaviors aimed at removing or neutralizing the
possible risk of contamination (32–39), driven by the goal of
preventing or neutralizing guilt for irresponsibility, a specific
mental state related to checking and cleaning compulsions (40–
42). All these aspects were strongly conveyed in this period of
emergency due to COVID-19.

In relation to OCD, a few studies have been published to date
that highlight how some obsessive-compulsive (OC) symptoms

have worsened due to the current situation in both adult (43–
46) and young clinical populations (47, 48). The precautionary
measures against COVID-19, such as hand washing, maintaining
a high level of hygiene and avoiding handshakes, may have
triggered psychological distress in OCD patients, consequently
increasing their symptoms.

However, at present, there is a lack of review work to illustrate
the impact of the COVID-19 pandemic on OCD patients or to
highlight in which profiles clinical worsening has occurred, which
symptom areas have suffered exacerbation and in what period
they were detected. The consequences of the pandemic on OCD
in adults, children and adolescents are not clear and it is therefore
essential to verify and analyze the extent of the impact on OCD in
terms of worsening of symptoms and to verify which symptoms,
variables or cognitive ingredients are involved.

Research Question
The purpose of the present narrative review is to investigate
state-of-the-art literature concerning the impact of the COVID-
19 pandemic on OCD patients and to highlight their limitations.
In particular, we want to verify if there has been a worsening of
OC symptoms and which subtypes of OCD are most involved.
The main objective is to analyze all the empirical contributions
published after March 2020 that dealt with the impact of
the COVID-19 pandemic on OCD in adults, children and
adolescents and to provide a synthesis of the current literature.
We discuss findings from studies that analyze the impact of
COVID-19 in OCD according to the most recent published
reviews [e.g., (49, 50)] that provide insight into the pandemic’s
implications for OCD symptoms up until last summer. For
instance, in their review Sulaimani and Bagadood (49) assessed
various sources regarding OC symptoms and the pandemic via
a study of literature related to OCD conditions. Their results
showed that anxiety and the associated prevention measures
increased the severity of OCD symptoms. Other precautionary
measures against COVID-19, such as constant hand washing,
maintaining a high level of hygiene, avoiding handshakes and not
touching the face, trigger psychological distress in OCD patients
and consequently increase their symptoms. However, this study
refers only to USA, China, India and UK so it is not possible to
generalize these results.

It appears important for clinicians and the scientific
community to shed light on the impact of this event on OCD, a
psychiatric disorder that causes significant impairment in general
functioning. This knowledge is fundamental to make use of
more appropriate and timely interventions in clinical practice
and understand how contextual variables can exacerbate some
OC symptoms. We argue that research on OCD in times of
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pandemics is necessary because such global situations could be
prolonged or repeated.

METHOD

This review analyzed all studies from January 2020 to 8 January
2021 concerning OCD and the coronavirus pandemic, focusing
on clinical populations of children, adolescents and adults with
OCD. The aim was to review existing contributions illustrating
the coronavirus pandemic’s impact on OCD symptoms. We
included all studies that investigated the impact of the COVID-
19 pandemic on OCD in children, adolescents and adults.
We reached information from studies focusing on different
countries. After an initial screening, we included data from
a large range of countries, such as: India, Germany, Japan,
Iran, Ireland, Netherlands, Turkey, Denmark, and Israel. This
provides a wide view on distinct political, cultural, economic
variables concerning the impact of COVID-19 pandemic on
OC symptoms.

The literature search was conducted using the following
databases: PsycINFO, PsycARTICLES, MEDLINE, Scopus,
Web of Science, PubMed and Google Scholar. Keywords
searched in order to find our results were: “OCD,” “coronavirus,”
“pandemic,” “COVID-19,” “sars-cov-2,” “OCD symptoms,”
“obsessive-compulsive disorder,” “adults,” “children,” and
“adolescents,” used in different combinations.

Eligibility Criteria
The selection of studies in the narrative review was decided
according to the following inclusion criteria: peer-reviewed
academic journals published between January 2020 and 8 January
2021; empirical study on clinical OCD sample and impact of
the COVID-19 pandemic in a population of children and/or
adolescents and/or adults; cross sectional or longitudinal study
design; and articles with accessible abstracts and full text.
Exclusion criteria were: not providing original contributions
(e.g., review, comment, or letter to the editor); providing
exclusively qualitative data; and studies conducted on the general
population. Typology of treatment, presence of comorbidity,
published status and language of the contribution were not
exclusion criteria, and nor were gender composition, ethnicity
and nationality of the sample.

Search Strategy
Articles were read and assessed for relevance. In total, 102 articles
on COVID-19 and OCD were reviewed; however, 88 articles
were excluded because they were literature reviews, essays or did
not represent the target population. Thus, we selected 14 articles
that met all the inclusion criteria (Figure 1). The characteristics
of the reviewed articles are summarized in Tables 1, 2. Data
and measures not relating to OC symptoms were omitted from
the tables.

Assessment of Methodological Quality
To evaluate the quality of the studies was used a modified
version of the Newcastle-Ottawa scale [NOS; (62–65)]
adjusted for cross sectional and longitudinal studies. This

instrument has a practical checklist that estimates the
global quality as well as particular characteristics of the
specific studies.

In particular, aspects such as selection (e.g., representativeness
and sample size), comparability (i.e., correspondence of
the variables between age and gender), and outcome (i.e.,
consistency of instruments used and relevance of statistical
analyses) can be rated as good, fair, or poor. Three authors
TC, AM, and GA made autonomous quality ratings,
and disagreements were solved through discussion and
consultation with other authors (VZ and MD’A). Figure 2

summarizes the quality of the studies included in the
narrative review.

RESULTS

Impact of COVID-19 on OCD in Children,

Adolescents and Adults
The literature referring to the impact of COVID-19 on OCD is
scarce. There are several studies relating to the impact on the
adult population but less attention has been paid to children and
adolescents specifically (47, 48, 61). From examination of the
14 studies reported (Tables 1 and 2), 10 documented a negative
impact of COVID-19 on OCD (8 in adults and 2 in children
and adolescents).

In detail we can observe, in adults, a clinical worsening in OC
symptoms (51, 56, 58), an increase in contagion obsessions and
washing compulsions (52, 53, 55), an increase in the symptoms
of washing compulsions and avoidance behaviours p < 0.001)
(52), a greater demand for psychiatric emergency (p = 0.003)
for OCD patients with substances abuse and higher psychiatric
emergency consultation during the lockdown in OCD patients
compared to the previous year (53). Two studies (44, 59) found a
minimal exacerbation of OC symptomatology.

Changes in the general severity of obsessions and compulsions
(p < 0.001) are found by comparing the periods before and
after the pandemic (53), finding that new phenotypes and the
exacerbation of existing obsessions (p < 0.005) and compulsions
(p < 0.001) (56) emerged. However, an important limitation of
this study is that the new phenotypes are unknown. Furthermore,
1 study on adults (60) showed slight symptom improvement (p
< 0.0001).

Moreover, we can observe in children and adolescents
that the presence of poor insight and obsessions with
aggressive content predict a worsening outcome (p = 0.02)
(47). Furthermore, a significant increase in the frequency
of contamination obsessions (p = 0.008) and cleaning and
washing compulsions (p = 0.039) during the pandemic was
found in a study involving children and adolescents (6–
18 years), including those in psychological treatment or
cognitive behavioral therapy (48). This is supported by
Nissen et al. (47), who found an exacerbation of OCD in
children and adolescents aged 7–21 years in treatment. The
aggravation of OCD correlated with the worsening of anxiety,
depressive symptoms and the extent of avoidance behavior.
Moreover, OCD aggressive symptoms and poor baseline insight
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FIGURE 1 | Flowchart on search strategy.

predicted a significant worsening. On the other hand, Schwartz-
Lifshitz et al. (61) did not detect any exacerbation of OC
symptoms during the first wave of COVID-19 in a sample
aged 14–19 years and about half of the sample received
no treatment.

Typology of OC Symptoms
Much of the literature has focused on overall symptoms
of OCD, without analyzing the differences between
subtypes (contamination/washing, checking, symmetry
and forbidden thoughts). Of the 14 studies examined,
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TABLE 1 | Studies among sample of adults.

References/

Country

Aims/Purpose Research

design

Sample

characteristics

% Males Comorbidity Treatment Outcome/

Measures

Monitoring

period

Main findings

Chakraborty and

Karmakar (44),

India

Assess the impact

of COVID-19 on

patients who

already have OCD,

particularly

obsession of

contamination and

washing

compulsion

Longitudinal

study

N = 84, Age: NS 23.8 NS Regular

pharmacological

treatment 57

Irregular

pharmacological

treatment 13

Phone

interview,

Y-BOCS

April–May 2020 No increase in

obsessive and

compulsive symptoms.

6% reported symptoms

exacerbation (they

were not taking their

medications)

Storch et al. (51),

Texas (USA)

Evaluate clinicians’

perspectives

regarding the

impact of the

COVID-19

pandemic on

individuals with

OCD receiving

ERP under their

care prior to and

during the

pandemic

Longitudinal

study

Clinician

(respondent)

information: N =

137, Age: 23–73

Reported patient

information: N =

232, Age: 4–77*

21.9

46.5

Anxiety disorder

110 (48%)

Depressive

disorder 75 (32%)

ERP 232 Online survey

Questionnaire

adapted from:

NIMH-GOCS

and Y-BOCS

July–August 2020 Clinicians estimated

that 38% of their

patients had symptoms

worsening.

Individuals with

negative financial

impacts from the

COVID-19 had

increases in

OC symptoms

Jelinek et al.

(52), Germany

Assess the

influence of the

COVID-19

pandemic on

persons with OCD,

in particular people

with washing

compulsions

(“washers”) in

regard to change

in symptom

severity, the

reasons for the

change, and

dysfunctional as

well as functional

beliefs during the

COVID-19

pandemic

Longitudinal

study

N = 394, Age:

37.76 (12.14)

Subsamples: N =

223, washers,

Age: 37.43 (11.52)

N = 171,

not-washers, Age:

38.20 (12.92)

25.6

21.1

31.6

NS NS Online survey

Qualitative

questionnaire

OCI-R

March–May 2020 Increase in the severity

of OCD and in the

number of obsessions:

especially for washers

in comparison to

not-washers. Washers

agreed more than not-

washers with the

hygiene related

dysfunctional beliefs.

Hygiene-related

dysfunctional beliefs

were associated with

an increase in OC

symptoms severity
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TABLE 1 | Continued

References/

Country

Aims/Purpose Research

design

Sample

characteristics

% Males Comorbidity Treatment Outcome/

Measures

Monitoring

period

Main findings

Prestia et al.

(53), Italy

Evaluate the

changes on OCD

symptoms in a

group of patients

with OCD. Assess

the effects of

contamination

symptoms and

remission state

before the

quarantine on

OCD symptoms

change during the

quarantine,

controlling for

some variables

related to the life in

quarantine

Preliminary

naturalistic

study

N = 30, Age:

20–73 (14.87)

46.6 Mood disorder 2

Personality

disorders 3

Any psychiatric

comorbidities

before the

quarantine 5

Pharmacological

treatment 30

Y-BOCS-SC

Qualitative

questionnaire

January–April

2020

13.3% of the twelve

patients in complete

remission on OC

symptoms, returned to

clinically significant

OCD. Increase in the

severity of total OC

symptoms. Elevated

OC symptom

worsening in people

with contamination

symptoms and living

with a relative

Capuzzi et al.

(54), Italy

Assess clinical

characteristics of

patients receiving

psychiatric

consultations

during the

lockdown in two

psychiatric

emergency

services and to

compare them to

the same period

Cross

sectional

study

Period A (2019): N

= 388 (2 with

OCD), Age: 43.9

(16.5)

Period B (2020): N

= 225 (9 with

OCD), Age:

44.2 (18.1)

49.2

51.5

NS Pharmacological

treatment 248

Pharmacological

treatment 151

Clinical data Period A (2019)

February–May

Period B (2020)

February–May

Decrease in the

number of psychiatric

emergency

consultations during

the lockdown period.

Higher psychiatric

emergency visits during

the lockdown in

OCD patients

Matsunaga et al.

(55), Japan

Investigate the

impact of the

COVID-19

pandemic on the

changes of OCD

severity or

symptomatology

Cross

sectional

study

N = 24 fully

remitted

N = 36 partially

remitted

Age: >18 (41.5)

25 NS NS Y-BOCS April–May 2020 10% experienced the

deterioration of the OC

symptom severity.

No significant

differences between

the fully remitted 8.3%

and the partial remitted

11.1% groups.

No subjects exhibited

the symptom transition

of their principal

symptoms
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TABLE 1 | Continued

References/

Country

Aims/Purpose Research

design

Sample

characteristics

% Males Comorbidity Treatment Outcome/

Measures

Monitoring

period

Main findings

Benatti et al.

(56), Italy

Describe the

impact of

COVID-19

pandemics within

a sample of Italian

patients affected

by OCD

Cross

sectional

study

N = 123, Age:

16–65*

54 NS Pharmacological

treatment 123

Phone

interview

Psychiatric

interview

March–May 2020 More than 1/3 of

sample showing a

clinical worsening of

OCD and reported a

significant emergence

of new obsessions and

compulsions with an

exacerbation of past

one

Khosravani et al.

(57), Iran

Validate the

Persian-COVID

Stress Scale in

Iranian patients

with anxiety

disorders and

OCD and to

compare

COVID-19 related

stress responses

Cross

sectional

study

N = 300, Age:

17–67 (11.86)

40.3 Major depressive

disorders 72

Anxiety

disorder 54

NS VOCI

OCI-R

OCS

June–August 2020 OCD patients had

higher COVID-19

related stress

responses, such as:

fear of danger and

contamination,

socio-economic

consequences,

xenophobia, traumatic

stress and compulsive

behaviors of checking

and

reassurance-seeking

Kuckertz et al.

(58), United States

Challenge the

notion that by

definition OCD

patients will fare

worse than the

general public or

that ERP cannot

proceed effectively

during this time

Longitudinal

study

N = 8, Age: NS NS NS ERP 8

ACT 8

CBT 8

Psychiatric

treatment 8

Y-BOCS

PSWQ-A

DOCS

January–May

2020

37% considered

COVID-19 as an

interesting opportunity

to be more fully

engaged in exposure.

12.5% exacerbation of

OC symptoms.

37% required

modifications to their

treatment plan due to

increased restrictions

Plunkett et al.

(59), Ireland

Examine the

psychological

impact of the

COVID-19

pandemic on

patients with

established

anxiety disorders

Cross

sectional

study

N = 30 (12 with

OCD), Age:

38.8 (12.8)

40 Personality

disorder 5

Schizophrenia 3

Anorexia

nervosa 3

Pharmacological

treatment 26

CGI-S

Y-BOCS

April–May 2020 OCD patients have

been only minimally

impacted by COVID-19

restrictions.

3% experienced the

deterioration of the OC

symptom severity

(Continued)
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10 of these addressed the issue of OCD subtype (7
in adult patients and 3 in children and adolescents);
however, 4 studies did not investigate the relation
between specific OCD domains and COVID-19
(51, 54, 59, 60).

In a study on German adult patients, the authors split
the initial sample into participants with and without
washing compulsions and found an increase in the
severity of OCD particularly for patients of the washing
subtype (52). Similarly, Prestia et al. (53) found that
patients with contamination symptoms had a significantly
stronger worsening of the severity of OCD (time spent,
degree of interference, distress, resistance, and perceived
control over symptoms) from before quarantine to the
quarantine period.

Again, Tanir et al. (48) examined symptom severity
before and during the COVID-19 pandemic in a sample of
children and adolescents with OCD; they showed a significant
increase in the frequency of contamination obsessions and
washing compulsions.

In agreement with these results Khosravani et al. (57)
observed, in a sample of Iranian OCD patients, higher
COVID-19-related stress responses, such as fear of danger
and contamination, socio-economic consequences, xenophobia,
traumatic stress, and compulsive behaviors of checking
and reassurance-seeking. Matsunaga et al. (55) showed that
10% of patients in full or partial remission experienced
deterioration in the symptom severity of OCD, and almost
all these subjects had primary OCD symptoms associated
with contamination/washing; just one subject had symptoms
of symmetry/repeating and ordering type. Furthermore, a
small portion of the sample with aggressive/checking and
symmetry/repeating and ordering OCD showed additional
symptoms such as contamination obsessions or washing
compulsions, but no subjects showed symptom transition
of their core symptoms. Kuckertz et al. (58) reported eight
cases of patients with different core symptoms: symmetry,
washing, harm obsessions or intrusive thoughts. One
of these patients (with concerns around perfectionism,
intrusive thoughts and contamination) reported COVID-
19-related stressors and increases in anxiety throughout
the pandemic; however, the impact in terms of increased
specific symptoms remains unclear. Likewise, a sample of
Italian adult patients experienced an increase in avoidance
behaviors mostly related to the fear of possible contamination,
but information about specific symptom domains is not
provided (56).

Conversely, in a study on children and adolescents,
Nissen et al. (47) found no link between COVID-
19 and washing compulsion but discovered that the
occurrence of baseline aggressive/sexual thoughts and
rituals increased the risk of experiencing a worsening
of OCD symptoms. However, Schwartz-Lifshitz et al.
(61), in a sample of adolescents, and Chakraborty and
Karmakar (44), in a sample of patients of unspecified
age, did not find any exacerbation of OCD during the
COVID-19 pandemic.
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Studies Characteristics
Studies showed 3 different researcher’s design: 8 cross sectional
studies, 5 longitudinal studies, 1 preliminary naturalistic study
(Tables 1, 2).

Outcomes were collected through different methodology
such as quantitative measures (self-report, questionnaire, semi-
structured interview), online survey [e.g., (51, 52)], phone and
in person interview [e.g., (53, 54)] or video call [e.g., (44)].
In a single study data were provided from clinician’s opinion
[e.g., (51)].

Studies were conducted during the first lockdown period
corresponding from January toMay 2020 in all the countries. Just
2 studies (51, 57) reported outcomes obtained in the monitoring
period June –August 2020.

Furthermore, 1 study [e.g., (54)] compared outcomes from
2019 to other data picked up during first lockdown (January–
May 2020).

Sample Characteristics
In general, the study samples had heterogeneous characteristics
such as gender, age and comorbidity. Studies included both
small samples [N = 8: (58); N = 29: (61)] and larger-scale
trials [N = 394: (52); N = 300: (57)]. In other studies, there
was a large sample but a comparatively small range of people
with OCD [N = 1,517 in total and N = 285 with OCD:
(60)] or a small sample but a comparatively large percentage
of people with OCD [N = 30 in total and N = 12 with
OCD: (59)].

In a cross sectional study by Nissen et al. (47) there were
two samples: a clinical group newly diagnosed with OCD
(N = 65) and a survey group with primary OCD treatment
completed (N = 37). In the study by Matsunaga et al. (55)
there were also two samples: fully remitted and partially remitted
patients. Moreover, in a longitudinal study by Jelinek et al.
(52) there were two specific OCD subsamples, washers (N
= 223) and not-washers (N = 171), in order to compare
the differences between people with compulsions during the
COVID-19 pandemic.

Study participants were OCD subjects of both genders
with different comorbidities, such as anxiety disorder (51,
61), depressive disorder (51), mood disorder and personality
disorders (53). In other studies, psychiatric comorbidity was not
specified (56) or not present [e.g., (55)].

The age in some studies was not declared (44, 58). Only 3
studies included OCD samples among children and adolescents:
ages 6–18 years (48), 14–19 years (61), and 7–21 years (47). Other
studies included samples with a wide age range, particularly the
longitudinal study conducted by Storch et al. (51) (ages 4–77
years). Among the 14 studies analyzed, 13 did not specify the
ethnicity of the patients, whereas in an Italian cross sectional
study, authors reported that 13.9% of first sample and the 12.9%
of second sample, was not Italian (54).

Regarding studies samples, in only 1 study it is possible
to observe patients with OC symptoms also affected by
COVID-19 (60).

Measurements
Many of the selected studies used similar or homogeneous
quantitative measures in order to reveal any subjective or
effective exacerbation of OC symptoms. These instruments were
identified and chosen by the research community for their
excellent psychometric properties. However, not all the analyzed
studies used measures with demonstrated treatment sensitivity
and good reliability. Actually, some articles [e.g., in Benatti et al.
(56)] opted for non-specific psychometric assessment and used
qualitative instruments such as surveys (52) or non-validated
questionnaires (47).

Concerning adult samples, almost 60% of the selected articles
used the same tool administered by clinicians: the Yale-Brown
Obsessive Compulsive Scale [Y-BOCS; (66)]. The Y-BOCS is a
ten-item measure considered to be the gold standard for OCD
symptom severity. It is a reliable semi-structured interview,
split into subscales for obsessions and compulsions. The five
categories of obsessive and compulsive symptoms are rated on a
scale from 0 (no symptoms) to 4 (extreme symptoms): time spent,
degree of interference, distress, resistance (greater resistance is
assigned lower scores), and perceived control over symptoms.
Subscale scores are added to obtain the total scores. In the present
narrative review it has been used generally in its integral version
[e.g., in Chakraborty and Karmakar (44)], in its children’s form
[CY-BOCS; (47, 48, 67)] or by adapting a few of its questions (51).

In addition, a new measure—the COVID Stress Scales (68)—
was designed to assess contamination fears and compulsive
checking due to COVID-19-related danger (57).

Different studies among adult samples opted for self-report
measures such as the Obsessive-Compulsive Inventory-Revised
[OCI-R; (69)], used by Jelinek et al. (52) and Khosravani
et al. (57).

Two studies (54, 56) used only qualitative instruments to
assess OCD worsening, such as a general psychiatric interview
and questions to identify the main phenotypes of obsessions
and compulsions (56). Other researchers support quantitative
with qualitative data, adopting ad hoc questionnaires to identify
the severity of OCD, changes in symptoms since the beginning
of the COVID-19 pandemic (52) and quality of life during
quarantine (53).

For studies focused on young subjects, the Children’s Yale-
Brown Obsessive Compulsive Scale [CY-BOCS; (67)] was used,
which is a semi-structured clinician-rated instrument similar to
the adult version [Y-BOCS; (66)], but generally different tools
were adopted. In detail, 2 studies (48, 61) employed the Clinical
Global Impression scale and it was used in its Improvement and
Severity Subscales [CGI-I and CGI-S; (70)]. CGI is a measure
used to assess the symptom profile and rate OCD severity.
Schwartz-Lifshitz et al. (61) included in their research a validated
self-report questionnaire, the Obsessive-Compulsive Inventory-
Child Version [OCI-CV; (71)], which provides seven scores:
Doubting-Checking, Obsessing, Hoarding, Washing, Ordering
and Neutralizing.

With regard to how the instruments were used, in order to be
in line with government and health service policy (https://www.
gov.ie/en/speech/f27026-speech-of-an-taoiseach-leo-varadkar-
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TABLE 2 | Studies among sample of children and adolescents.

References/

Country

Aims/Purpose Research design Sample

characteristics

% males Comorbidity Treatment Outcome/

measures

Monitoring

period

Main findings

Tanir et al. (48),

Turkey

Investigate the

effects of

COVID-19

pandemic on

symptom profile,

symptom severity

and exacerbation

of OCD symptoms

and related factors

Cross sectional

study

N = 61, Age: 6–18 55.7 NS Pharmacological

treatment 47

CBT and SSRI 6

CBT 1

CY-BOCS

CGI-S

Phone interview

March–April 2020 Increase in the

frequency of

contamination

obsessions and

cleaning/washing

compulsions

during pandemic

period

Nissen et al. (47),

Denmark

Examine how

children/adolescents

with OCD react

toward COVID-19

crisis

Cross sectional

study

N = 65 clinical

group newly

diagnosed with

OCD

N = 37 survey

group primary

OCD treatment

completed

Age: 7–21 (14.9)

36.9

33.3

Clinical group:

Others psychiatric

disorder 42

Survey group:

Others psychiatric

disorder 19

Clinical group:

Psychological

therapy 41

SSRI 29

Neuroleptic 10

ADHD medication

7

Survey group:

Psychological

therapy 25

Pharmacological

treatment 12

Qualitative

questionnaire

April–May 2020 Worsening of their

OCD, anxiety, and

depressive

symptoms: most

in the survey

group primary

Schwartz-Lifshitz

et al. (61), Israel

Evaluate whether

OCD exacerbated

during the first

wave of COVID-19

in children and

adolescents

Cross sectional

study

N = 29, Age:

14–19 (14.2)

65 Anxiety disorder

12

Psychological

therapy 12

SSRI 6

CGI-S

CGI-I

OCI-CV

April–May 2020 OC symptoms

were not found to

have exacerbated

during the period

investigated

NS, Not Specified; OC, Obsessive-Compulsive; OCD, Obsessive-Compulsive Disorder; COVID-19, Coronavirus Disease 2019; NIMH-GOCS, National Institute of Mental Health-Global Obsessive-Compulsive Scale; OCI-R, Obsessive–

Compulsive Inventory-Revised; Y-BOCS-SC Yale–Brown Obsessive Compulsive Symptom Scale Symptom Checklist; Y-BOCS, Yale-Brown Obsessive-Compulsive Scale; CY-BOCS, Children’s Yale-Brown Obsessive-Compulsive Scale;

CGI-S, Clinical Global Impression Severity; CGI-I, Clinical Global Impression–improvement; CBT, Cognitive behavioral therapy; ACT, Acceptance and Commitment Therapy; OCI-CV, Obsessive-Compulsive Inventory-Child version

questionnaires; VOCI, Vancouver Obsessional-Compulsive Inventory; OCS, Obsession with COVID-19 Scale; PSWQ-A, Penn State Worry Questionnaire-Abbreviated; DOCS, Dimensional Obsessive–Compulsive Scale; PSWQ, The

11-item Penn State Worry Questionnaire; ERP, Exposure and Response Prevention.
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FIGURE 2 | Qualitative assessment of the 14 studies included in the narrative review. Selection: representativeness and sample size; Comparability: correspondence

of the variables between age and gender; Outcome: consistency of instruments used and relevance of statistical analyses; Total: Total Quality Score.

td-government-buildings-27-march/), half of the analyzed
articles opted for online methods, such as phone interviews,
online surveys and, whenever possible, video calls (44). Most of
the interviews were conducted by telephone or online because of
the additional stress associated with an in-person interview for
OCD patients who could have contamination fears.

Types of Treatment
In the studies analyzed, the samples received different types
of treatment: pharmacological treatment, cognitive behavioral
therapy (CBT), acceptance and commitment therapy (ACT),
exposure and response prevention (ERP) and psychological
support. Only 2 studies involved patients who received ERP
treatment during the pandemic period (51, 58). In 9 studies, some
of the sample was in pharmacological treatment. For example, in
the study by Chakraborty and Karmakar (44) 57 subjects took
medicines regularly, 13 subjects took them intermittently and 4
subjects had stopped taking their medicines. In another study
(56), 123 subjects were in pharmacological treatment; and in
Plunkett et al. (59), from a total sample of 30 individuals there
were 26 subjects in pharmacological treatment.

A study conducted by Prestia et al. (53) shows that all patients
were on stable pharmacological treatment during the last 6
months before quarantine and some of them also had CBT.
Other samples received pharmacological treatment that was not
specified (58) and for others the presence of treatment was

not reported (52, 54, 55). Furthermore, children and adolescent
samples had different types of treatment: pharmacological
treatment; psychological therapy that was not specified; CBT; and
CBT and medical treatment.

In the study by Tanir et al. (48), 47 subjects received only
pharmacological treatment, 6 subjects received CBT and a
selective serotonin reuptake inhibitor (SSRI), 1 subject received
only CBT and 7 received no treatment. In another study (47) 41
subjects of the clinical group were in a psychological therapy that
was not specified; regarding pharmacological treatment, 29 were
taking SSRI medication, 10 were on neuroleptics and 7 were on
ADHDmedication. Only 25 subjects of the survey group received
therapy at the time of the questionnaire and 12 were treated with
SSRI medication.

In the study by Schwartz-Lifshitz (61), all subjects were treated
with psychiatric and/or psychotherapeutic treatment. Twelve
participants (42%) received psychotherapeutic intervention
during the study period and themajority of participants (19; 65%)
were treated with an SSRI.

DISCUSSION

Our paper aimed to analyze and review all the empirical
contributions investigating the impact of the COVID-19
pandemic on OC symptoms in children, adolescents and adults
with OCD. The coronavirus pandemic has had an impact on
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OCD in both adults and young people: COVID-19, in fact, seems
to have caused an exacerbation of symptoms, especially of the
contamination/washing subtype (49).

It is plausible to speculate that constant warnings about
coronavirus and incessant reminders to keep high levels
of hygiene may have exacerbated obsessive fears related to
contamination (72).

Nevertheless, only 14 studies have gone through the reviewing
process and some of these report controversial results.

Interestingly, despite the medications and the possibility of
being in psychological treatment, adult participants of eight
studies showed an increase in the severity of OC symptoms.
However, 3 different studies underlined only a minimal impact of
COVID-19 on OCD patients and in one study the patients even
showed slight symptom improvement (60). In detail, Kuckertz
et al. (58) also underlined that, for some patients, COVID-
19 was an interesting opportunity to be more fully engaged
in exposure. On the other hand, 2 studies on children and
adolescents show a worsening even in the presence of ongoing
treatment (47, 48) and in one study there is no exacerbation
of symptomatology, probably due to psychological and
pharmacological therapy. However, worsening of OC symptoms,
as seen in the other 2 studies, seems to be the most frequent
result even though young participants were on CBT or in
pharmacological treatment.

It is important to underline such as current treatment could
influence the results regarding the change of OC symptomatology
because in most studies the typology of treatment is not clear or
only some patients are treated.

In effect, data on the type and frequency of treatment are
unclear and heterogeneous. Most of the studies analyzed did not
offer a clear picture of the type of treatment utilized in all the
samples. There was a prevalence of different pharmacological
treatments and psychological therapies but without any explicit
specification of the program.

Moreover, only few studies examined the problem of OCD
subtypes. In most cases, both in adults and in adolescents
and children, these studies have shown an exacerbation of the
symptoms of contamination/washing subtype and in one case
an effect on aggressive/sexual thoughts. However, there are also
conflicting results that show no effect of the pandemic on specific
OCD domains.

Regarding themeasures used in data collection, all the selected
articles opted for homogeneous quantitative measurements with
excellent psychometric properties and/or qualitative instruments,
such as surveys or non-validated questionnaires. Among the

adult samples, the Y-BOCS (66) has often been used and it
is important to consider that it is a valid measurement, gold
standard for the severity of OCD symptoms. Its children’s form,
the CY-BOCS (66), was adopted among young participants,
as well as the CGI-S (70). Concerning self-report measures,
the OCI-R (69) and the OCI-CV (71) were, respectively, used
in adult and young samples. Half of the analyzed articles
opted for online methods, such as phone interviews and
online surveys, in order to be in line with government and
health policy.

However, it is essential to consider that this qualitative data
collection procedure or use of non-standardized quantitative
measures could be a limitation in the convergence of data.
Although, as reported in studies characteristics, measurements
heterogeneity could probably affect results, for example, an in-
person interview directed by clinicians could be more reliable
than a phone interview or a self-report questionnaire.

Moreover, regarding the characteristics of the samples, it is
detected a wide age range that did not allow the different effects
among age groups to be fully differentiated.

All studies have been conducted during some monitoring
period, except 2 studies carried out during the summer after first
lockdown. We assume that this difference between monitoring
period could not excessively influence outcomes. Instead, we
consider an absence of results for long period more influent to
really understand COVID-19 impact on OC symptoms.

Furthermore, it is important to point out that in the different
studies it is not documented whether the participants had
COVID-19 during the pandemic period. The absence of this data,
given the historical period and the distress experienced, does not
allow to evaluate a possible specific weight of this variable on the
mental and clinical state of the participants with OCD. It can be
expected that OCD patients exposed to friends/family affected by
COVID-19 (48, 53) or to medical staff infected (58) could have a
worsening experience of their symptoms.

With such study samples, it is impossible to understand if
there was a different impact on OCD symptoms in children
and adults during the COVID-19 pandemic owing to the
heterogenous characteristics.

It is essential to highlight how the different characteristics
of the samples, the heterogeneity in the information collection
procedure, the recruitment process, the different phases in the
representation of symptoms during the pandemic are essential
aspects that influence the reliability of the results.

It seems essential to consider these aspects as they are
controversial variables that make it difficult to compare or to rely
on the results.

Finally, these results indicate the need to enrich the literature
in this area considering the bias present, with particular attention
to OCD children and adolescents as the contributions are scarce
compared to the adult clinical population.

CONCLUSION

The number of studies reviewed is quite small, there are more
studies on adult OCD samples than on populations of children
and adolescents and emerge some controversial results: few
studies examined OCD subtypes; in most studies the typology of
treatment was not clear and the samples covered a wide age range;
a number of studies did not use the same monitoring period or
quantitative measures, both of which make it difficult to compare
or rely on the results.

In conclusion, the findings are hard to interpret due to
the numerous types of treatments and measurements and the
heterogeneity of the samples.
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The most information was registered from Italy and
United States. Italy had built up the major number of results and
contributes on this topic.

Our results indicate the need to enrich this field of
study and appears important for clinicians and the scientific
community to shed light on the impact of this event on
OCD, a psychiatric disorder that causes significant impairment
in general functioning. This knowledge is fundamental to
make use of more appropriate and timely interventions in
clinical practice and understand how contextual variables can
exacerbate some OC symptoms both in adult population and in
development age.

LIMITATIONS

This narrative review has some limitations: no systematic review
process has been carried out; it was performed only in the clinical
population and work on OC symptoms with other comorbidities
or in the general population was not included; and other
variables present in the studies (such as worsening with other
clinical profiles, etc.) were not commented on or summarized.
Notwithstanding these limitations, the collective findings in the

current study highlight the need to conduct studies to address the
research gaps and to better understand the impact of COVID-19
in the OCD population in order to ensure the availability of
studies in the literature.
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The COVID-19 pandemic has posed unprecedented stress to young people. Despite

recent speculative suggestions of poorer mental health in young people in India since

the start of the pandemic, there have been no systematic efforts to measure these.

Here we report on the content of worries of Indian adolescents and identify groups

of young people who may be particularly vulnerable to negative emotions along with

reporting on the impact of coronavirus on their lives. Three-hundred-and-ten young

people from North India (51% male, 12–18 years) reported on their personal experiences

of being infected by the coronavirus, the impact of the pandemic and its’ restrictions

across life domains, their top worries, social restrictions, and levels of negative affect and

anhedonia. Findings showed that most participants had no personal experience (97.41%)

or knew anyone (82.58%) with COVID-19, yet endorsed moderate-to-severe impact of

COVID-19 on their academics, social life, and work. These impacts in turn associated

with negative affect. Participants’ top worries focused on academic attainments, social

and recreational activities, and physical health. More females than males worried about

academic attainment and physical health while more males worried about social and

recreational activities. Thus, Indian adolescents report significant impact of the pandemic

on various aspects of their life and are particularly worried about academic attainments,

social and recreational activities and physical health. These findings call for a need to

ensure provisions and access to digital education and medical care.

Keywords: COVID-19, young people, India, worries, emotions

INTRODUCTION

The COVID-19 pandemic has had far-reaching consequences on the physical and mental health
of individuals as well as the health of economies across the globe. While young people may be less
susceptible to severe forms of the illness, suffering milder symptoms, lower morbidity, and better
prognosis compared to adults (1, 2) they have experienced an upsurge in stress (3, 4) precipitating
loneliness, anxiety and depression in many (5–8). As emotional symptoms in adolescence can
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become associated with many serious mental health outcomes
including suicide, long-term physical health consequences, and
significant healthcare burden (9–11), the effect of COVID-19 on
young people’s mental health could be more damaging in the
longer run than the infection itself (12). Measuring early signs of
mental health challenges such as worries and negative emotions
in young people is thus an urgent priority for researchers (13,
14) as well as policy-makers, including identifying those most
vulnerable to mental health difficulties. While this information is
crucial for both high- and low-income countries, countries with
lower resources dedicated to mental health may benefit more
from early forecasts of these needs.

India has one of the highest COVID-19 infection rates in
the world with over 2.5 million confirmed cases and the death
toll on the rise (15, 16). The first case of COVID-19 was
identified on January 30, 2020 in Kerala (17) in a student who
had returned from Wuhan, China (18). However, since March
2020, there has been an upsurge in the spread of the infection.
In response, the Government imposed a nationwide lockdown
to prevent community transmission of the infection. Despite
some regional differences in the extent of lockdown restrictions,
based on total COVID-19 cases in that region (18), everyone
in India has experienced closure of educational and training
institutions; hotels and restaurants; malls, cinemas, gyms, sports
centers; and places of worship. A recent correspondence article
by Patra and Patro (19) speculated that school closures in
particular may have been especially damaging for young people
and highlighted the urgent need to address mental health issues
in Indian adolescents. Yet there have been no such systematic
efforts to our knowledge. Here, we report new data from a
small cohort of young people from India. We describe their
experiences of the COVID-19 pandemic and the impact of
COVID-19 pandemic on their daily life. We describe the content
of the most common worries reported by young people alongside
quantitative measures of current negative and (absence of)
positive emotions—symptom-markers of commonmental health
difficulties such as anxiety and depression. We then assess which
young people (in terms of gender, age, and socioeconomic
status) are particularly susceptible to reporting more negative
emotions and fewer positive emotions. In India, before the
pandemic started, public awareness around mental health in
young people had been increasing along with the recognition
that such problems can be economically costly (20). Our data
can thus signpost emerging, potentially costly mental health
problems post-pandemic.

METHOD

Participants and General Procedures
This study received approval from the Institutional Ethics
Committee, Institute of Medical Sciences, Banaras Hindu
University (Ref No.: Dean/2020/EC/1975) and King’s College
London Research Ethics Committee (Ref: HR-19/20-18250).
Participants were recruited between June 5, 2020 and July 12,
2020. Prospective participants from different states of North
India (Uttar Pradesh, Bihar, New Delhi, West Bengal, Madhya
Pradesh, Gujrat) and their parents were identified by circulating

information about the study including eligibility criteria (aged
12–18 years; currently residing in India) through social media
sites, such as Facebook and WhatsApp. Interested and eligible
individuals were sent bilingual (Hindi and English) information
sheets (one for young people, one for the parents if the participant
was aged 12–17 years). Those who agreed to participate after
reading the information sheet received the survey link for both
the English and Hindi versions and were requested to complete
one based on their language preference. The survey link began
with a question about the participants’ age. If the participant
was 18 years, they viewed and completed a consent form with
an electronic signature and their contact details for follow-up
assessments. Any participant aged 12–17 years was presented
with an assent form with a parental/guardian consent form. To
verify that parent/guardian consents were authentic, follow-up
phone contact was made with the parent/guardian using the
provided contact details. Survey questions were not presented
further for incomplete consent/assent forms.

The online survey was developed using Qualtrics software
(Qualtrics, Provo, UT). The first third of the survey comprised
questions around demographics, personal experiences and
knowledge of others who had been infected by the coronavirus,
extent of social restrictions and social contact, and the impact
of the viral outbreak on various life domains. The second third
of the survey included measures of poor mental health such as
negative affect, anhedonia (absence of positive affect), and the
content of worries. The final third included measures of well-
being (positive aspects of mental health), more specific negative
emotional experiences (loneliness, boredom) and a cognitive
measure (positive and negative future imagery) (presented
elsewhere). All Hindi translations used the translation-back-
translation method. MS completed the first set of translations,
which were back translated by TS. JL checked the back-
translations. Where there were definitional discrepancies with
the original scale, these were discussed with RP and VK and re-
translations were done by MS. The average time taken by the
participant to complete the survey was 20 min.

Measures
Demographics
Participants submitted information on their age, sex assigned
at birth, family monthly income level, and number of
family members.

Personal Experiences of and Knowledge of
Close Others With COVID-19
Five items (with yes/no responses) measured the extent to which
participants had experienced the infection: have you ever been
affected or suspected of having the coronavirus infection at any
time, do you currently have a confirmed diagnosis of coronavirus
infection, are you currently suspected of having a diagnosis of
coronavirus infection, have you had a past confirmed diagnosis
of coronavirus infection but have now recovered, have you had
a past suspected diagnosis of coronavirus infection but have now
recovered. Five items (with yes/no responses) assessed whether
participants knew others who had experienced the infection,
including: a family member, friend, other acquaintance (e.g.,
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classmate), other individual known indirectly (e.g., acquaintance
of a family member/friend/acquaintance), know no one with the
illness. If the participants endorsed one of the first 4 items, they
were asked whether the individual affected had recovered, were
still recovering, were hospitalized or had passed away.

Social Restrictions Associated With
COVID-19
To describe the extent of reduced social contact, participants
indicated the total number of days spent in self-isolation (i.e.,
not leaving the house), days in which they spent 15min or more
outside the house, days in which they had face-to-face contact
with another person for 15min or more, days in which they had
a phone or video call with another person for 15min or more.

Impact of COVID-19
Participants rated the impact of the outbreak (including
associated lockdown measures) on work, study, finances, social
life (including leisure activities), relationship with family,
physical health, emotions, and caring responsibilities (for
children/siblings or elderly/fragile family members) over the last
2 weeks on a 5-point scale (0 = not applicable/none, 1 = very
mildly, 2=mildly, 3=moderately, 4= severely). Responses were
summed across items to create a total impact score. In the current
sample, the internal consistency reliability for the impact items
was 0.706.

Content of Worries
Participants were asked to write down their top 3 worries using
free text boxes. All free text responses were reviewed by two
researchers (MS, TS), who then independently derived “worry
categories” based on these responses. The categories proposed
by MS and TS were then reviewed by RP, VK, and JL. Where
common categories were identified by both researchers these
were used in the final worry categories. Where there were
differences, these were resolved through discussions, using the
life domains listed in the COVID-19 impact questions to help
guide the identification of conceptually distinct areas. The final
12 categories along with their descriptions are shown in Table 4.
Using this coding scheme and definitions, all responses were
coded by both MS and TS independently to assess inter-rater
agreement (Cohen’s Kappa reliability). This was 0.98 for Worry
1, 0.90 for Worry 2, and 0.91 for Worry 3.

Negative Affect
The 10 negative affect items from the Positive and Negative
Affect Schedule (21) were used to assess negative emotions.
Respondents used a 5- point Likert scale ranging from 1 (very
slightly or not at all) to 5 (extremely) to indicate the extent to
which they experienced the given mood states during the last
2 weeks. A total negative affect score, ranging from 10 to 50,
was created by summing across the scores of individual items.
Cronbach’s alpha was 0.878.

Anhedonia
Nine items (nos. 1, 3, 4, 5, 7, 9, 10, 13, and 14) from
the 14-item Snaith-Hamilton Pleasure Scale (22) were used

to index anhedonia, the inability to experience pleasure; the
remaining 7 items were deemed unlikely to apply during
lockdown phases. Four response options were given for each
item (strongly disagree, disagree, agree, or strongly agree),
where strongly disagree and disagree were scored 1 and
agree and strongly agree, scored 0. A summed score across
items therefore ranged from 0 to 14, where higher scores
indicated greater absence of positive affect. Cronbach’s alpha
was 0.723.

Statistical Analyses
After presenting the demographic characteristics of the sample,
gender differences in age and income were analyzed using
independent sample t-tests. Descriptives of young peoples’
personal experiences of the infection, knowledge of others with
the infection, the effect of lockdown on social isolation and
contact with others and impact across other life domains were
presented next. Before conducting any statistical analysis, the
data were checked for fulfilling the assumptions for normality
(23). The data did not show serious deviations from normality
based on the histogram plots, except a slight positive skew
for anhedonia. The skewness and kurtosis values of the data
were also within the recommended limit of ±2 (24, 25), most
being < 1 (except for anhedonia which was > 1). Thus, we
employed parametric analyses for all the variables except for
anhedonia which was explored using non-parametric tests. We
investigated the degree to which the overall impact of COVID-
19 across life domains varied as a function of gender (using
independent samples t-test) and age and family income levels
(using bivariate correlations). For the worry data, the percentage
of individuals endorsing each worry category was calculated for
each of the top 3 worries (first, second, third). However, in the
final analysis, we collapsed across the top 3 worries to generate
an overall percentage across participants of endorsing that worry
among one of their top 3 worries. This meant, for instance,
that any participant who rated the same worry across all 3 of
their top worries was only represented once. The final percentage
of young people endorsing the worry categories was compared
across gender and for interpretability, by categorical age groups
(Younger adolescents = 12–15 years; Older adolescents = 16–
18 years) using chi-square tests. Finally, we presented data on
negative affect and absence of positive affect (anhedonia); we
investigated how these variables varied across gender, age, and
per capita monthly income using multiple linear regression
models; we further assessed whether inclusion of interaction
terms significantly added to variance explained. Given a slight
positive skew for anhedonia, we log-transformed this variable
when conducting the regression analysis. To complement the
multiple regression analysis of demographic predictors and
their interactions, we also ran a series of parametric and
non-parametric t-tests and correlations for negative affect and
anhedonia, respectively, to assess the extent to which gender,
age and family income levels individually associated with these
variables. Correlations also assessed the extent to which the
overall impact of COVID-19 associated with negative affect
and anhedonia.

Frontiers in Public Health | www.frontiersin.org 3 May 2021 | Volume 9 | Article 64518383

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


Shukla et al. COVID-19 and Adolescent Mental Health

TABLE 1 | Personal experience of and knowledge of others with COVID-19 (Of note, while the first set of questions about personal experiences of COVID-19 reflects

mutually exclusive response options (therefore adding up to 100%), the set of questions around knowledge of others are not all mutually exclusive. For instance, a

participant reporting a family member as well as an acquaintance infected with the virus would be included twice, once when calculating the percentage of participants

reporting an infected family member and once when calculating the percentage of participants having an infected acquaintance. Therefore, participants having knowledge

of others with COVID-19 do not add up to 100%).

Personal experience of COVID 19 (% of sample) Overall sample

(N = 309)

Males

(N = 158)

Females

(N = 151)

Neither affected nor suspected of coronavirus infection at any time 97.41 96.20 98.68

Current confirmed diagnosis of coronavirus infection 0.32 0.63 0

Current suspected diagnosis of coronavirus infection 0.32 0.63 0

Past confirmed diagnosis and now recovered 0.65 1.26 0

Past suspected diagnosis and now recovered 1.30 1.26 1.32

Knowledge of others with COVID 19 (% of sample) Overall sample

(N = 310)

Males

(N = 159)

Females

(N = 151)

No knowledge of others 82.58 82.39 82.78

Family member 2.63 3.14 1.26

Friend 0.64 0.63 0.66

Other acquaintance 4.52 5.03 3.97

Any other person 11.29 10.69 11.92

RESULTS

Demographic Characteristics
The final sample comprised 310 Asian-Indian adolescents (Mean
age = 15.69 years; SD = 1.92) of whom 159 were males (Mean
age = 15.60 years; SD = 1.98) and 151 were females (Mean
age = 15.78 years; SD = 1.87). Males and females did not
differ significantly in age, t(308) = −0.84, p = 0.40, d = 0.05.
Furthermore, the Levene’s test of equality of variances indicated
an equal spread of scores in males and females (F = 0.89,
p = 0.34). Only 192 participants provided data for monthly
per capita family income, which ranged from 125 to 150,000
Rupees (Mean = 9698.20; SD = 18315.22) with no significant
mean or variance differences in the monthly per capita income
between males and females [Male Mean = 8343.61; SD =

15065.95; Female Mean = 11439.82; SD = 21768.30; t(190) =

−1.16, p = 0.25], d = 0.16, Levene’s test of equality of variances:
F = 2.63, p= 0.10.

Experiences of COVID-19
Item-level data for personal experiences and knowledge of
close others with COVID-19 infections are presented in
Table 1 for all participants; and males and females separately.
Most young people had not personally experienced or
known someone with the coronavirus infection. Of those
who did report knowing someone infected with COVID-
19, just under half (49.09%) reported that the affected
person they knew had recovered from the infection,
12.73% reported that the person was still recovering,
14.54% reported that the known person was hospitalized,
while 25.45% participants reported that the affected person
passed away.

Social Restrictions and Impact of
COVID-19
Item-level data for questions around social restrictions and
reduced social contact are presented in Table 2 for all
participants, for male and females separately; and correlations
with age and monthly per capita family income. Compared to
males, female participants spent significantly more days in self-
isolation and more days engaging in phone or video call for
15min or more. Participants with lower monthly per capita
income spent more days in which they were out for 15min or
more, but fewer days engaging in phone or video calls. Age did
not correlate with perceived social restrictions.

Mean ratings of the impact of COVID-19 on various life
domains are presented in Table 3. Looking at how many young
people endorsed moderate-to-severe impact for each domain,
43.6% reported this on their work, 56.8% on their studies, and
48.4% on their social life and recreational activities. Just under
half of young people reported moderate-to-severe impact of
the pandemic on their family relationships (48.4%), on their
caring responsibilities (49.4%) and on their physical health
(42.6%). However, 52% reported this for their emotions. For
finances, moderate-to-severe impact was reported by 26.8%
of young people. Sex, age, and per capita monthly income
effects were examined on each domain-specific impact score
and the total score, summed across mean ratings for each
domain (Table 3). No significant associations emerged between
age and impact across any domain (Table 3). Males reported
highermean impact scores for relationships with familymembers
and physical health. Participants with lower per capita income
experienced more impact of COVID-19 across life domains
(indicated by total impact score) than those with higher monthly
per capita income.
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TABLE 2 | Restrictions associated with COVID−19.

Restrictions associated with

COVID 19 (in the last 2 weeks)

Overall mean

(SD)

Levene’s

statistic

(F, p-value)

Males mean

(SD)

Females

mean (SD)

t (p-value),

Cohen’s d

df = 308

Age

r (p-value)

Monthly per capita family

income

r (p-value)

Days spent in self−isolation (not

leaving the house)

9.01 (4.85) 0.11 (0.74) 8.28 (4.82) 9.77 (4.78) −2.75 (0.01), 0.31 0.020 (0.68) 0.04 (0.58)

Days on which spent 15min or more

outside the house

5.52 (4.35) 0.14 (0.70) 5.95 (4.23) 5.07 (4.43) 1.80 (0.07), 0.21 0.048 (0.40) −0.16 (0.03)

Days on which had face−to−face

contact with another person for

15min or more

5.87 (4.73) 6.02 (0.02) 157.89 (159)# 152.99 (151)# 11625.00 (0.63)* 0.006 (0.91) −0.03 (0.71)

Days on which had phone/video call

with another person for 15min or

more

8.23 (4.60) 0.11 (0.73) 7.68 (4.60) 8.80 (4.56) −2.15 (0.03), 0.24 −0.008 (0.89) 0.15 (0.04)

#Mean Rank (N). Values in bold indicate significant means and statistical test results.

*Mann-Whitney U (p-value).

TABLE 3 | Impact of COVID-19 on psychosocial domains.

Impact of COVID 19 on psychosocial

domains

(5-point scale; 0 = not applicable/none,

1 = very mildly, 2 = mildly, 3 =

moderately, 4 = severely)

Overall mean

(SD)

Levene’s

statistic

(F, p-value)

Males mean

(SD)

Females mean

(SD)/mean rank

t (p-value),

Cohen’s d

df = 308

Age

r (p-value)

Monthly per

capita family

income

r (p-value)

Work 1.91 (1.56) 2.56 (0.11) 2.00 (1.61) 1.81 (1.50) 1.08 (0.28), 0.12 0.018 (0.75) −0.05 (0.47)

Study 2.45 (1.41) 4.07 (0.04) 150.66 (159)# 160.60 (151)# 11235.00 (0.32)* 0.029 (0.61) 0.01 (0.89)

Finances 1.33 (1.46) 0.12 (0.73) 1.35 (1.46) 1.30 (1.46) 0.33 (0.74), 0.03 −0.003 (0.96) −0.01 (0.87)

Social life (including family activities) 2.13 (1.38) 1.92 (0.17) 2.06 (1.41) 2.20 (1.35) −0.91 (0.37), 0.10 0.084 (0.14) 0.08 (0.26)

Relationship with family 2.04 (1.64) 0.01 (0.91) 2.28 (1.63) 1.78 (1.61) 2.73 (0.01), 0.31 −0.102 (0.07) −0.26 (0.00)

Physical health 1.91 (1.47) 1.79 (0.18) 2.11 (1.51) 1.70 (1.40) 2.48 (0.01), 0.28 0.028 (0.62) −0.16 (0.03)

Emotions 2.19 (1.45) 0.01 (0.93) 2.30 (1.45) 2.07 (1.45) 1.35 (0.18), 0.16 −0.051 (0.37) −0.12 (0.10)

Caring responsibilities for children/siblings,

elderly/other adults who may have long−term

health problems

2.07 (1.53) 0.02 (0.89) 2.08 (1.53) 2.06 (1.54) 0.09 (0.93), 0.01 −0.003 (0.96) −0.12 (0.10)

Summed score of psychosocial impact of

COVID

16.01 (6.81) 5.80 (0.02) 162.53 (159)# 148.09 (151)# 10886.00 (0.16)* −0.00 (0.96) −0.14 (0.05)

#Mean Rank (N). Values in bold indicate significant means and statistical test results.

*Mann-Whitney U (p-value).

Content of Worries
The percentages of young people endorsing each worry category
for each of their top 3 worries are presented in the first three
columns of Table 4. These were used to derive the overall
percentages of young people endorsing each worry category
as one of their top 3 worries presented in Column 4. Using
this fourth column, we noted that most participants reported
education and studies (Academic) as one of their top worries.
The secondmost common worry of participants centered around
“Physical health, fitness, and safety.” Worries about “Social and
recreational activities” also emerged as a major concern for
several participants, followed by “Finances.” Some participants
also listed “Global and societal concerns.” More females reported
concerns about “Academic,” and “Physical health, fitness, and
safety,” compared to males (Table 4) while male participants
reported more worries around “Social and recreational activities”

activities than female participants. Comparison of worries across
the adolescent groups revealed that while a higher percentage of
older adolescents reported each of the worries as one of their
top three worries compared to younger adolescents (except for
“Unclear” category), the differences were statistically significant
only for “Academic,” “Physical health, fitness, and safety,” “Global
and societal concerns,” and “Other” categories (Table 4).

Negative Affect
A stepwise multiple regression was conducted with negative
affect as the dependent variable and age, gender, and per capita
monthly income as predictors in step 1 and their interaction
terms (i.e., age x gender, age x per capita monthly income,
gender x per capita monthly income, and age x gender x per
capita monthly income) entered in step 2. Results indicated that
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TABLE 4 | Participants’ reported content of top three worries over the last 2 weeks.

Worry categories Description of worry categories Percentage of participants Percentage of participants reporting the worry

reporting the worry as one of their top worries

Top worry 1 Top worry 2 Top worry 3

Overall Overall Overall Overall Males Females χ
2 Younger Older χ

2

(N = 307) (N = 307) (N = 307) (p-value) adolescents adolescents (p-value)

Academic Concerns around education: status of current

studies, examinations, college admissions,

online classes, studying at home

47.2 30.9 15.6 73.5 66.7 80.8 7.82 (0.01) 40.35 59.65 8.15 (0.01)

Future career Longer-term concerns around job

opportunities, training and employment

4.9 3.3 3.3 11.3 10.1 12.6 0.48 (0.49) 37.14 62.86 2.11 (0.15)

Finances Concerns around short-term money problems

faced/anticipated by participants about

themselves and their family: paying the rent,

family businesses, salary reductions

4.6 8.5 11.7 23.5 24.5 22.5 0.17 (0.68) 42.46 57.53 1.60 (0.21)

Food and available resources Concerns about immediate/long-term food

supplies and other essential resources

1.0 2.3 1.3 4.2 5.0 3.3 0.55 (0.46) 46.15 53.85 0.07 (0.79)

Physical health, fitness and

safety

Concerns about being infected during the

pandemic, health of family and friends, more

general concerns about physical fitness

14.3 14.7 20.5 40.6 35.2 46.4 3.98 (0.04) 36.51 63.49 8.48 (0.01)

Family relationships Concerns around managing conflicts

with/between other family members

1.0 2.6 2.0 5.5 4.4 6.6 0.72 (0.40) 41.18 58.82 0.48 (0.49)

Social and recreational activities Concerns around the lack of socializing/social

activities, typical sporting and leisure

activities/entertainment

7.2 12.1 18.6 30.3 37.1 23.2 6.99 (0.01) 47.87 52.13 0.17 (0.68)

Mental health and emotions Concerns about psychological

symptoms/intense emotional experiences:

nightmares, sleeplessness, boredom, guilt,

loneliness

0.0 2.6 3.6 5.8 6.9 4.6 0.74 (0.39) 33.33 66.67 1.70 (0.19)

Global and societal concerns Concerns about country’s economy, migrant

labor problems, poor people, death rates and

bereavements globally, future of the world

6.2 12.4 9.4 23.2 19.5 27.2 2.54 (0.11) 36.11 63.89 5.09 (0.02)

Unspecified COVID and

lockdown related uncertainties

Concerns indicating uncertainty owing to the

course of the pandemic and future lockdown

phases

6.8 2.0 1.6 9.0 8.2 9.9 0.27 (0.60) 35.71 64.28 2.04 (0.15)

Other Concerns where the content of the worry was

ambiguous/did not fall into a specific category,

e.g., buying a new phone, getting a new cycle,

marriage

1.6 4.2 5.9 10.0 12.6 7.3 2.38 (0.12) 22.58 77.42 6.94 (0.01)

Unclear Responses such as “don’t know” or “no

problems”

5.2 4.6 6.5 9.0 10.1 7.9 0.45 (0.50) 60.71 39.28 1.19 (0.28)

Values in bold indicate significant means and statistical test results. The five highest overall percentage of individuals reporting a particular worry are also put in bold.
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the model predicted by the demographic variables was non-
significant, F(3,187) = 2.11, p = 0.10 (Adjusted R2 = 0.017).
Nor did the inclusion of interaction terms significantly increase
variance explained, R2 change = 0.004, p = 0.36, F(4,186) = 1.79,
p = 0.13 (Adjusted R2 = 0.016). These findings suggested that
males and females did not differ on total negative affect, t(305)
= −0.90, p = 0.37, d = 0.10 [Male mean = 21.67 (SD = 8.78),
Female mean = 22.51 (SD = 7.85)], Levene’s test of equality
of variances: F = 0.46, p = 0.50. Nor were there significant
correlations with age (r = 0.09, p= 0.10) and per capita monthly
income (r = −0.11, p = 0.13). However, significant correlations
emerged between negative affect and reported impact of COVID-
19 across life domains (r = 0.26, p < 0.001). Negative affect
correlated (mostly) weakly but significantly with impact of
COVID-19 on social life (r = 0.13, p = 0.02), relationship with
family (r = 0.14, p = 0.01), physical health (r = 0.20, p < 0.001),
emotions (r = 0.23, p < 0.001), and caring responsibilities (r =
0.18, p < 0.001), but not with work (r = 0.11, p = 0.06), study (r
= 0.07, p= 0.22), and finances (r = 0.11, p= 0.06).

Anhedonia
A stepwise multiple regression, similar to that conducted for
“negative affect” was conducted for anhedonia but with the
log-transformed scores since the anhedonia scores were slightly
positively skewed. Results showed that the model with all
demographic predictors was non-significant, Model 1: F(3,156) =
1.44, p = 0.23 (Adjusted R2 = 0.008). Inclusion of interaction
terms did not significantly increase the variance explained, R2

change = 0.000, p = 0.85, F(4,155) = 1.08, p = 0.37 (Adjusted R2

= 0.002). Assessment of the individual demographic predictors
showed that males (Mean Rank = 165.43) reported higher levels
of anhedonia than females (Mean Rank = 141.09); Mann–
Whitney U = 9838.50, N1 = 156, N2 = 150, p = 0.01.
Participants belonging to families with higher monthly per capita
income experienced lower levels of anhedonia (rs = −0.17, p =

0.02). However, there were no significant correlations between
reported impact summed across life domains and anhedonia (rs
= −0.02, p = 0.74). While anhedonia correlated positively but
weakly with impact of COVID-19 on physical health (rs = 0.13,
p = 0.02), it showed a significant but weak negative relationship
with impact of COVID-19 on study (rs = −0.20, p < 0.001) and
social life (rs = −0.11, p < 0.05). Anhedonia did not correlate
significantly with the impact of COVID-19 on work (rs = 0.01, p
= 0.93), finances (rs =−0.02, p= 0.70), relationship with family
(rs = 0.09, p= 0.13), emotions (rs =−0.04, p= 0.45), and caring
responsibilities (rs =−0.02, p= 0.73).

DISCUSSION

This paper describes baseline data for a cohort of Indian
adolescents recruited to a study aiming to assess the longitudinal
impact of COVID-19 on negative emotions, worries and
strategies used to manage these emotions. Participants were
recruited at a time when the total number of coronavirus-
infected people in India stood at 236,184 and ended when the
total number of infections was 879,466, showing a consistent
rise during the period of (baseline) data collection (16).

Yet, even during this period of rising infections, personal
experiences and knowledge of others who had been exposed
to the coronavirus infection were uncommon for most of our
participants. Nonetheless, participants reported moderate-to-
severe impact of COVID-19. The impact data together with
qualitative data on their top worries, underscored academic
studies as a salient area of concern for most young people
in this cohort, a likely outcome of social distancing measures
preventing school attendance and educational progress. Other
salient worries for young people were concerns over the
health and safety of self and loved ones and the absence of
age-typical social and recreational activities, again expected
worries emerging due to the pandemic itself and associated
lockdown measures. Interestingly, young people commonly
reported worries for their own finances as well as the Indian and
global economy, and society more generally. Significantly higher
percentage of older adolescents (16–18 years) than younger
ones (12–15 years) were worried about their academics, physical
health and safety, global and societal concerns and other kinds
of worries, which can be expected since with increasing age,
the academic work and curriculum gets more difficult and late
adolescence is also the crucial time for career explorations (26).
Adolescence is a time of emerging independence (taking onmore
responsibilities for their own future) but also of interdependence,
where self-construal becomes linked to roles and commitments
to other groups in society (27). Identifying the content of
these stressors and worries can help governments decide where
to propose subsequent policy changes and facilitate society-
wide measures. Beyond the need for dedicated mental health
services (helplines, centers) called for in earlier papers [e.g.,
(28)], our data specifically underscore the need for investment
of resources into the safe opening of schools, changes to the
curriculum and/or the provision of digital education to all
young people. Reassurance over access to quality medical care is
also a priority.

Within these impacts and worries, there were some gender
differences. More females than males reported Academic as a
top worry (though this gender difference was not replicated
in quantitative impact ratings), which is likely since Indian
adolescent females have been reported “more sincere” toward
studies than Indian adolescent males, potentially meaning they
are more committed and motivated to academic achievement
(29). Males reported a greater impact of COVID-19 on
physical health in quantitative ratings; in the Indian context
male adolescents are more likely to engage in outdoor sports
(30) and experience fewer sociocultural barriers to outdoor
physical activity (31) than female adolescents. This difference
between genders where males spent more time out of the
house than females, may also have emerged because males
identified social and recreational activities as a top concern;
females by contrast, followed restrictions associated with COVID
reporting more days in social isolation and on phone/video
calls. Perhaps relatedly, more females expressed worries over
physical health, fitness, and safety from contracting the virus
than male participants. Sedentary lifestyles resulting from the
lockdown (32) may not only affect childhood obesity but can also
significantly affect mental health of adolescents. Some interesting
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trends were also noted in relation to socio-economic status (SES)
of the participants, as indexed by the per capita monthly income
of their families. Lower SES was associated with a higher impact
of COVID across life domains but particularly with impacts on
physical health and family. Lower SES was associated with more
days participants spent outside of the home, which could explain
the reported impact on physical health. Adolescents belonging to
lower SES may be residing in crowded living situations, which
together with parental stress due to the economic crisis (33),
may mean them having to navigate more complicated family
dynamics. Higher SES was associated with more days spent on
phone/video calls, probably because participants belonging to
higher SES have greater access to laptops, smartphones, and/or
tablets than those from lower SES.

In terms of negative and (absence of) positive emotions,
means reported in our sample using translated versions of
standardized questionnaires were commensurate with those
reported in general youth population samples in the west (34).
Self-reported negative affect did not correlate with age, SES and
did not vary between males and females but was greater in
those reporting more impact of COVID-19 across life domains.
Males and those from lower SES reported more anhedonia.
These findings pursued longitudinally in time can help us to
identify those who show propensity for anxiety/depression across
time allowing us to signpost need for mental health resources.
Although anhedonia was negatively linked with the impact of
COVID-19 on study and social life of the participants, these
associations were weak.

There are several study limitations. First, the sample has
been obtained using convenience sampling methods (using
social media) and responders were only from a few North
Indian states. Hence it is difficult to say how representative it
is of 12–18 year old Indian adolescents. Moreover, given the
study survey requirements, only participants who had access
to the Internet and had a registered phone number (to verify
parental consent) could be recruited, biasing the study sample
composition. However, SES classes seemed to be adequately
represented since using the Modified BG Prasad Socio-economic
Classification 2019 (35), (although there was some missing data)
the sample reflected the entire continuum of SES classes in India.
Second, as data was collected online, qualitative responses were
unprobed and very often single word answers had to be coded,
affecting the reliability of these data. Nonetheless, inter-rater
reliability using this coding scheme was high. Third, participants
did not report on whether they lived in rural or urban areas
of their respective cities, and therefore our data cannot speak
to rural-urban differences in adolescents’ worries, negative and
positive emotions. Future studies should measure and compare

the impact of rural and urban populations on these indices of
poor mental health. Finally, many of the scales used were not
standardized. However, as internal consistencies were acceptable,
this study adds potential new measures for future studies of
young people in the Indian context.

CONCLUSIONS

Our study showed that even though a handful of participants had
personal experiences of or knew someone who had been infected
by COVID-19, all our participants reported considerable impact
of the pandemic on various aspects of their life, which was linked
to higher negative affectivity. Adolescents also expressed worries
about their studies, physical health and safety as well as social and
recreational activities, with some gender differences. While our
findings are unable to demonstrate causality between the impact
of these COVID-19 related changes and worries, negative affect
and anhedonia, nonetheless, the findings highlight the urgent
need for government policy makers to take concrete steps to
mitigate potential adverse effects of the pandemic on the mental
health of Indian adolescents.
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The current study aimed at increasing our understanding of the psychological

impact of the COVID-19 lockdown on undergraduate students, particularly with

respect to the association between personality traits; defense mechanisms (DMs);

depression, anxiety, and stress symptoms (DASSs); and compliancewith the government

recommended health measures. A sample of 1,427 Italian undergraduate students were

administered the Personality Inventory for the DSM-5—Brief Form; the Defense Style

Questionnaire-40; and the Depression, Anxiety and Stress Scale-21. Compliance with

the COVID-19 behavioral recommendations was measured through a 10-item survey

measure. Results showed that immature DMs and internalizing personality traits (i.e.,

detachment, negative affect, psychoticism) were risk factors of DASSs. Furthermore,

subjects with higher levels of DASSs appeared less compliant with the health measures

recommended by the Italian government. Experts may use these results to identify and

subsequently support (via the Internet) young subjects at greater risk of mental health

problems as a result of the COVID-19 pandemic.

Keywords: depression, anxiety, stress, compliance, defense mechanisms, prevention

INTRODUCTION

Beginning in late 2019, the SARS-CoV-2 (i.e., COVID-19) virus spread extremely quickly around
the world, resulting in theWorldHealth Organization (WHO) declaring it a pandemic on 11March
2020. Scientific reports have consistently indicated that quarantine measures to control the spread
of COVID-19 are likely to trigger or exacerbate mental health problems, highlighting the need
for a global response to reduce these negative consequences, in both pre-existing patients and the
general population (1). Torales et al. (1) explained that COVID-19 has led to health problems in the
general public, such as stress, anxiety, and depressive symptoms, as well as insomnia, denial, anger,
and fear. Similarly, Mucci et al. (2) hypothesized, from a long-term perspective, that the COVID-19
pandemic would lead to increased instances of acute stress disorder (ASD), post-traumatic stress
disorder (PTSD), emotional disturbance, sleep disorders, depressive syndromes, and suicides.

Studies have also aimed at identifying the risk and protective factors for psychological distress
during the pandemic [e.g., (3–5)]. Mazza et al. (5) administered an online survey to 2,766
Italian participants (Mage = 32.94; SD = 13.2) from 18–22 March 2020. The survey included
sociodemographic questions (i.e., age, gender, education), as well as the Depression, Anxiety and
Stress Scale −21 item [DASS-21; (6)] and the Personality Inventory for DSM-5–Brief Form–Adult
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[PID-5-BF; (7)]. The results showed that female gender, negative
affect, and detachment were associated with higher levels of
depression, anxiety, and stress. Flesia et al. (4) assessed the
stressful impact of the COVID-19 pandemic in Italy on 2,053
participants (Mage = 35.81), using an ad hoc online questionnaire
to investigate participants’ sociodemographic variables, health
conditions, and personal history with COVID-19. Furthermore,
they also administered the 10-item Perceived Stress Scale [PSS-
10; (8)], the Coping Orientations to the Problems Experienced
[COPENVI-25; (9)] measure, and the 10-item Big Five Inventory
[BFI-10; (10)]. The results showed that participants with high
agreeableness, high conscientiousness, high emotional stability,
and high extraversion had lower levels of psychological distress.
The authors also found that those with higher levels of perceived
stress were less likely to adhere to the government’s rules.

Considering the extremely critical period that led to the
lockdown in Italy, and the ongoing global emergency—with
repercussions for both physical and mental health—it is
necessary to identify the people at greatest risk of suffering
from the pandemic. To this end, several studies have analyzed
specific target groups during the COVID-19 emergency, with
the aim of providing indications for prevention and intervention
programs in the event of a future outbreak (11–13). One
such study, conducted by Fontanesi et al. (11), studied the
effects of the lockdown on 1,126 Italian parents. Their findings
suggested that parents of children diagnosed with a mental
or physical disease experienced higher levels of parental
burnout. These parents noted significant modifications in their
children’s behavior during the lockdown, and responded by
shifting from an authoritative to an authoritarian parenting
style, thus increasing their verbal hostility and decreasing their
regulation reasoning. Hao et al. (14), instead, studied the
psychological impact of the COVID-19 pandemic in China on
psychiatric patients and healthy controls. They underlined a
significant difference between groups in post-traumatic stress
disorder (PTSD), depression, anxiety, stress, and insomnia, with
psychiatric patients demonstrating a higher prevalence across all
of these variables.

Undergraduate students comprise another vulnerable target
group. The COVID-19 emergency has significantly impacted
this population, primarily by limiting their contact with others.
Students have been forced to drastically change their social lives,
reduce their contact with peers, give up their hobbies, and replace
their normal schooling with virtual education. Suddenly, they
have had to prepare for exams without the help of their professors
or friends; they have had lessons without being able to exchange
their opinions; they have graduated in their own homes, together
with only relatives; and they have been prevented from accessing
traineeship programs, which are essential for their professional
development. For these reasons, the challenges faced by this
group are significant.

A group of Chinese researchers (15) evaluated the
psychological condition of college students (N = 7,143)
during the COVID-19 outbreak in China, administering the
seven-item Generalized Anxiety Disorder Scale [GAD-7; (16)]
and a set of basic questions (about, e.g., demographics, gender,
and place of residence). The findings indicated that 24.9% of

students were afflicted with anxiety. Furthermore, Gallè et al.
(17) explored the link between behavior and knowledge about
the COVID-19 pandemic in 2,125 (Mage = 22.5; SD = 0.08)
Italian undergraduates at the Universities of Rome, Naples,
and Bari. The results showed a good level of knowledge, with
healthier behaviors indicated by females. However, in general,
students did not modify their diet and smoking habits during the
lockdown, and they decreased their physical activity.

The current study aimed at improving our understanding of
Italian university students’ psychological condition during the
COVID-19 lockdown. In more detail, we sought to uncover
whether this specific sample could be classified on the basis of
personality variables (i.e., defense mechanisms and personality
traits). Furthermore, we aimed at identifying possible differences
between the emergent student groups in relation to depression,
anxiety, stress symptoms (DASSs), and compliance with the
recommended health measures (i.e., social distancing, wearing
face masks, disinfecting hands).

MATERIALS AND METHODS

Participants
Participants were 1,427 Italian undergraduate students (1,054
female, 373 male) from all the Faculties of the leading Italian
universities of Padua, Florence, Rome, and Bari. Ages ranged
from 18–27 years, with an average age of 23.26 years (SD= 2.27);
this mean age is aligned with that of all Italian undergraduates,
according to ISTAT data (2019).1 Participants were recruited
online, they voluntarily and anonymously responded to the
survey, which they accessed via a designated link, and they
have not received any form of remuneration. Participants
indicated informed consent prior to beginning the survey, and
they were free to interrupt or quit the survey at any point
without explanation. Data were collected over 1 week, from 1–7
April 2020.

Expedited ethics approval was obtained from the Institutional
Board of the Department of Human Neuroscience, Faculty of
Medicine and Dentistry, “Sapienza” University of Rome (IRB-
2020-6), in conformity with the principles embodied in the
Declaration of Helsinki.

Materials
Personality Variables
Participants were administered the Personality Inventory for

the DSM-5–Brief Form [PID-5-BF; (7, 18, 19)], which is an
abbreviated version of the Personality Inventory for the DSM-
5 [PID-5; (20)], designed to screen for dimensional maladaptive
personality traits. The PID-5-BF–Adult is a 25-item self-rated
personality trait assessment for adults aged 18 years and older.
It measures five personality trait domains: negative affect,
detachment, antagonism, disinhibition, and psychoticism. Each
trait domain is measured by five items, with each item rated
on a four-point Likert scale. Scores for the overall measure
range from 0–75, with higher scores indicating greater overall
personality dysfunction. Similarly, each trait domain score ranges

1http://dati-giovani.istat.it/Index.aspx#
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from 0–15, with higher scores indicating greater dysfunction
in the respective personality trait domain. The PID-5-BF has
been validated in many countries, including Italy (21). The
mean coefficient alpha ranges from 0.56–0.74, with a mean
of 0.66 (21). Moderate to large correlations have been found
between PID-5-BF domain subscales and their full-length PID-
5 counterparts (22). In the present sample, the total test showed
good internal consistency, with Cronbach’s alpha of 0.85. Results
were interpreted in relation to percentiles of the general Italian
population (19).

To investigate participants’ defense mechanisms, we
administered the Defense Style Questionnaire-40 [DSQ-
40; (23)]. The DSQ-40 is a self-report instrument comprised
of 40 items; thus, it is a shorter version of the Defense
Style Questionnaire [DSQ; (24, 25)]. The scale measures
respondents’ defensive functioning via 20 defense mechanisms,
categorized into three defense styles: mature, neurotic, and
immature. The mature style includes sublimation, humor,
anticipation, and suppression; the neurotic style includes
undoing, pseudoaltruism, idealization, and reaction formation;
and the immature style includes projection, passive aggression,
acting out, isolation, devaluation, autistic fantasy, denial,
displacement, dissociation, splitting, rationalization, and
somatization. Each item is rated on a nine-point Likert scale
extending from 1 (strongly disagree) to 9 (strongly agree). The
DSQ-40 has been validated in many countries, including Italy,
and has shown sufficient internal consistency, with α = 0.61,
0.59, and 0.80 for mature, neurotic, and immature defense styles,
respectively (23). In the present sample, Cronbach’s alphas for
the mature, neurotic, and immature defense styles were, α =

0.62, 0.62, and 0.68, respectively.

Actuarial Variables
To investigate participants’ levels of depression, anxiety, and
stress, we administered the Depression, Anxiety and Stress

Scale-21 [DASS-21; (6)]. The DASS-21 is a short form of
the 42-item self-report DASS measure. The three DASS-21
subscales measure depression, anxiety, and stress, respectively.
Each subscale is comprised of seven items, which are scored on
a four-point Likert scale ranging from 0 (does not apply to me at
all) to 3 (applies to me very much, or most of the time). Higher
scores indicate more frequent symptomatology. The DASS-21
has been validated in many countries, including Italy, and has
been found to show good internal consistency for the Depression,
Anxiety, and Stress subscales, with α = 0.82, 0.74, and 0.85,
respectively (26). In the present sample, Cronbach’s alphas for the
Depression, Anxiety and Stress subscales were α = 0.88, 0.83, and
0.91, respectively. Cronbach’s alpha for the total scale was 0.94.

Compliance with the government’s recommended health
measures to control the spread of COVID-19 was measured
via 10 questions (e.g., “It is suggested that all persons avoid
crowed places. Are you complying with this?”). Each question
was assessed on a five-point Likert scale ranging from 1 (hardly)
to 5 (extremely). The survey showed good internal consistency,
with Cronbach’s alpha of 0.82.

Data Analysis
A two-step cluster analysis with the AIC and the BIC criteria
was used to define the profile of Italian undergraduate students.
The two-step cluster analysis is an explanatory tool designed to:
(a) reveal natural groupings within a data set without modifying
the data, and (b) identify homogenous subgroups presenting
similar characteristics. In the present analysis, the cluster model

TABLE 1 | Sample-size adjusted and likelihood distances of the AIC and the BIC criteria.

AIC criterion BIC criterion

Number of

Clusters

AIC Changesa Ratio of

AIC Changesb
Ratio of

Distance Measuresc
BIC Changesa Ratio of

BIC Changesb
Ratio of

Distance Measuresc

1

2 −1351.438 1.000 2.182 −1267.225 1.000 2.182

3 −601.896 0.445 1.995 −517.683 0.409 1.995

4 −285.724 0.211 1.577 −201.511 0.159 1.577

5 −169.534 0.125 1.051 −85.321 0.067 1.051

6 −159.685 0.118 1.040 −75.472 0.060 1.040

7 −152.259 0.113 1.038 −68.045 0.054 1.038

8 −145.586 0.108 1.254 −61.373 0.048 1.254

9 −109.634 0.081 1.106 −25.420 0.020 1.106

10 −96.096 0.071 1.191 −11.883 0.009 1.191

11 −75.564 0.056 1.251 8.649 −0.007 1.251

12 −53.969 0.040 1.197 30.245 −0.025 1.197

13 −39.807 0.029 1.109 44.406 −0.035 1.109

14 −32.733 0.024 1.078 51.480 −0.041 1.078

15 −28.039 0.021 1.079 56.174 −0.044 1.079

aThe changes are from the previous number of clusters in the table.
bThe ratios of changes are relative to the change for the two cluster solution.
cThe ratios of distance measures are based on the current number of clusters against the previous number of clusters.
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TABLE 2 | Two-step cluste analysis.

Cluster 1

N = 551 (38.6%)

M (SD)

Cluster 2

N = 390 (27.3%)

M (SD)

Cluster 3

N = 486 (34.1%)

M (SD)

PID-5-BF

Psychoticism 0.93 (0.40) 1.57 (0.46) 0.43 (0.31)

Detachment 0.72 (0.39) 1.37 (0.46) 0.28 (0.027)

Negative Affect 1.29 (0.44) 1.79 (0.41) 0.78 (0.47)

Disinhibition 0.83 (0.52) 1.25 (0.62) 0.36 (0.37)

Antagonism 0.69 (0.47) 0.94 (0.52) 0.27 (0.26)

DSQ-40

Immature DM 4.14 (0.77) 5.12 (0.89) 3.23 (0.74)

Neurotic DM 5.35 (1.50) 6.25 (1.37) 5.06 (1.48)

Mature DM 4.97 (1.26) 5.08 (1.35) 4.95 (1.31)

incorporated the investigated personality traits (as measured by
the PID-5-BF) and defense mechanisms (as measured by the
DSQ-40). To achieve natural clustering, the number of clusters
was set to automatic.

Multivariate and univariate analyses of variance (MANOVAs
and ANOVAs) were run to identify differences between the
emergent three clusters pertaining to depression, anxiety, and
stress levels (as assessed by the DASS-21) and compliance with
the recommended health behaviors. Statistical analyses were
conducted using the software package SPSS, version 25.

RESULTS

Cluster Analysis
The sample-size adjusted and the likelihood distances of both the
AIC and the BIC criterion for the two-step cluster analysis are
reported in Table 1.

The two-step cluster analysis of the 1,427 participants revealed
three clusters with significant differences in mean score profiles
(see Table 2). Characteristics of each cluster were as follows:

• Cluster 1 was composed of subjects with a tendency to
develop dysfunctional levels of psychoticism, negative affect,
and antagonism (at about the 75th percentile), as measured
by the PID-5-BF. However, subjects in this group had average
scores on all three DSQ-40 defense style subscales. This was
the largest cluster, representing 38.6% of the sample.

• Cluster 2 was composed of subjects whose scores on the PID-
5-BF revealed dysfunction in negative affect, psychoticism,
and detachment (at about the 95th percentile), and who
registered higher than average scores on the Neurotic and
Immature subscales of the DSQ-40. This cluster was the
smallest, representing 27.3% of the sample.

• Cluster 3 was composed of subjects who showed no
dysfunction in any PID-5-BF domain and registered average
scores on all three DSQ-40 subscales. This cluster represented
34.1% of the total sample.

Information about silhouette measure of cohesion and separation
of the Cluster Analysis is reported in Figure 1.

FIGURE 1 | Quality of the two-step cluster analysis.

Between Group Comparison (MANOVA and
ANOVAs)
A 3× 3 MANOVA showed a significant clustering effect between
the DASS-21 subscales [V = 0.177, F(6, 2846) = 46.151, p < 0.001,
parη2 = 0.089]. In more detail, separate univariate ANOVAs
on the outcome variables revealed a significant clustering
effect on all DASS-21 subscales (see Table 3). One ANOVA
also showed a significant clustering effect between Cluster 2
and Clusters 1 and 3 on compliance with the recommended
health measures.

Cluster 2 subjects showed the highest average scores on
all DASS-21 subscales, but particularly the Stress subscale.
Cluster 3 subjects showed the lowest average scores on
all DASS-21 subscales, especially the Anxiety subscale;
their highest score (within group comparison) was on the
Stress subscale. An ANOVA showed a significant difference
between Cluster 2 and the other two Clusters on compliance
with the recommended health measures (F = 13.51, p <

0.001, parη2= 0.019), with Cluster 2 scoring lower than the
other groups.

Following, a list of the 10 behaviors analyzed to compute
subject’s compliance with the health-related measures imposed
by the Italian Government (see Table 4).

A 3 × 10 MANOVA showed a significant clustering effect
between the 10 compliant behaviors [V = 0.031, F(2, 1424) = 2.219,
p = 0.001, parη2 = 0.015]. In more detail, separate univariate
ANOVAs on the outcome variables revealed a significant
clustering effect on “Avoid hands shake,” “Avoid drinking from
bottles and glasses used by others,” and “Stay at home” between
Cluster 2 and the other two Clusters, with Cluster 2 showing
lower scores; on “(At least) 1 meter distance,” “Avoid crowed
places,” “Frequent handwashing outside,” and “Sneeze and cough
into a handkerchief or in the elbow” between Cluster 2 and
Cluster 3, with Cluster 2 scoring lower; on “Avoid touching your
face” between Cluster 3 and the other two Clusters, with Cluster
3 showing higher scores.

DISCUSSION

The main goal of the present study was to better understand the
condition of Italian undergraduate university students during the
COVID-19 lockdown, considering the important repercussions
that this extraordinary measure had on their lives. Most notably,
the lockdown significantly changed the ways in which they
attended classes, prepared for and dealt with exams, earned
degrees, and, more generally, navigated their social lives.
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TABLE 3 | Between group comparison (MANOVA and ANOVAs).

Cluster 1

N = 551 (38.6%)

Cluster 2

N = 390 (27.3%)

Cluster 3

N = 486 (34.1%)

F p parη2

DASS-21

Depression 6.09 (4.74)a 9.13 (5.53)b 3.79 (3.60)c 144.22 <0.001 0.168

Anxiety 3.07 (3.67)a 5.07 (4.53)b 2.10 (3.07)c 69.31 <0.001 0.089

Stress 8.25 (5.41)a 10.76 (5.88)b 6.00 (4.69)c 86.87 <0.001 0.109

Compliance 41.68 (5.71)a 40.46 (6.30)b 42.52 (5.61)a 13.51 <0.001 0.019

For each line, different letters indicate a significant difference between columns.

TABLE 4 | Between group comparison (MANOVA).

Cluster 1

N = 551 (38.6%)

Cluster 2

N = 390 (27.3%)

Cluster 3

N = 486 (34.1%)

F p parη2

Compliance

Avoid hugs 3.78 (1.22)a 3.61 (1.28)a 3.78 (1.20)a 2.718 0.066 0.004

Avoid hands shake 4.52 (0.77)a 4.36 (0.89)b 4.55 (0.75)a 6.586 0.001 0.009

(At least) 1 meter distance 3.94 (1.04)a,b 3.83 (1.11)a 4.10 (0.94)b 8.024 <0.001 0.011

Avoid drinking from bottles and glasses used by others 4.55 (0.78)a 4.38 (0.92)b 4.61 (0.72)a 9.415 <0.001 0.013

Avoid crowed places 4.63 (0.68)a,b 4.54 (0.79)a 4.69 (0.59)b 5.183 0.006 0.007

Frequent handwashing at home 4.13 (1.02)a 4.06 (1.06)a 4.20 (0.91)a 2.319 0.099 0.003

Frequent handwashing outside 4.35 (0.94)a,b 4.28 (0.97)a 4.45 (0.82)b 3.951 0.019 0.006

Avoid touching your face 3.05 (1.23)a 2.92 (1.25)a 3.27 (1.18)b 9.350 <0.001 0.013

Sneeze and cough into a handkerchief or in the elbow 4.20 (0.96)a,b 4.12 (0.98)a 4.32 (0.89)b 5.188 0.006 0.007

Stay at home 4.53 (0.74)a 4.36 (0.88)b 4.55 (0.72)a 7.531 0.001 0.010

For each line, different letters indicate a significant difference between columns.

To answer to our research question, we first classified
the sample of students according to personality traits and
defense mechanisms. Three clusters of students emerged,
grouped by common personality traits and defense mechanisms.
Cluster 1 subjects showed a slight tendency to display
dysfunction in some personality areas, such as negative affect,
psychoticism, and detachment, as measured by the PID-
5-BF. Therefore, these participants may have experienced
negative emotions—with possible non-adaptive behavioral and
interpersonal consequences—, tried to avoid socioemotional
interactions, and had limited ability to feel pleasure (21). On the
other hand, they did not show compromised defensemechanisms
or dysfunctional emotional and perceptive processing. Cluster 2
subjects revealed dysfunctional traits in the PID-5-BF areas of
negative affect, psychoticism, and detachment, with important
behavioral and relational impairment, negative emotions (e.g.,
worry, anger, anxiety, and depression), withdrawal from
interpersonal interactions, and inconsistent thought processes
and contents (21). They also showed a suppression of emotional
conflict and a distorted awareness of unpleasant psychological
events (27). Finally, Cluster 3 subjects showed overall personality
functioning, with no significantly compromised behavioral or
interpersonal aspects or defense styles.

As a second step, we investigated whether depression, anxiety,
and stress levels differed between the identified clusters. The

findings showed significant differences with respect to all of the
aforementioned psychological variables, with Cluster 2 subjects
showing the worst performance. Thus, although the results
highlighted higher mean scores for the DASS-21 subscales in all
three clusters than those indicated by Bottesi et al. (26)—with
the exception of the mean Anxiety subscale score for Cluster
3—, students in Cluster 2 still experienced DASSs during the
lockdown and presented the highest scores on the DASS-21 Stress
subscale. Finally, students in Cluster 2 also demonstrated less
compliance with the recommended health measures imposed
by the Italian government, compared to Clusters 1 and 3. In
fact, Cluster 2 subjects reported less adherence to recommended
measures, showing a tendency to avoid shaking hands and
drinking from others’ bottles and glasses less than their peers,
as well as staying less at home. Although significant, the
difference between Clusters on Compliance resulted smaller
than the one on all DASS-21 subscales. It is worth noting that
Cluster 2 demonstrated the worst performance on all personality
variables (as measured by the PID-5-BF and DSQ-40); thus,
we might hypothesize that students with worse personological
functioning weremost affected by the COVID-19 lockdown, with
repercussions for their psychological well-being and compliance
with the recommended health measures.

The present findings are consistent with those obtained in
previous studies (4, 5). In particular, avoidance of socioemotional
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interactions and limited ability to feel pleasure (as measured by
the PID-5-BF Detachment subscale) have previously been found
to be correlated with higher distress (5), and negative emotions
such as worry, anger, anxiety, and depression (as measured by
the PID-5-BF Negative Affect subscale) have been found to have
a greater effect on stress caused by an epidemic (4). Thus, even in
the present study, negative emotionality seemed to have an effect
on the stress helicitated by the COVID-19 pandemic, confirming
the results previously obtained. With respect to the PID-5-BF
Psychoticism subscale, which emerged as the best predictor in
the cluster model, numerous studies [e.g., (22)] have found this
subscale to have low discriminating validity and to be moderately
correlated with other PID-5-BF domains. Furthermore, it
has been found to be a good predictor of depression
levels (22).

Concerning the DSQ-40, Cluster 2 students scored higher
on the Immature Defense subscale, relative to students in
Clusters 1 and 3. This result is aligned with the findings of
Granieri et al. (28), who examined the relationship between
DMs and personality traits in an adult sample aged 18–64
years, using the DSQ-40 and PID-5-BF. The authors found
that DMs were significant predictors of PID-5-BF total scores.
In particular, scores on the Immature subscale predicted
higher scores on the PID-5-F maladaptive personality subscales;
and scores on the Mature subscale negatively predicted total
PID-5-BF scores.

The present results support the idea of a close link between
DMs and personality functioning. Thus, it may be useful for
experts to assess young people using both the PID-5-BF and
the DSQ-40, in order to obtain an accurate screening. In
particular, the use of these two short tests, administered via the
Internet, could help experts quickly identify subjects at greater
risk for psychological distress and lower compliance with the
recommended health measures, and enable them to implement
a valid and ad hoc intervention strategy.

Overall, the present results highlight that Italian
undergraduate students experienced DASSs during the COVID-
19 lockdown, with stress symptoms the most pronounced—in
accordance with the Chinese data (15). These findings represent
an opportunity to reflect on the connection between mental
health and restrictive measures in the context of an epidemic,
highlighting the urgent need to define a strategy to identify
subjects at greater risk of developing psychopathology in this
situation. This is particularly important with respect to the
population examined here, given that young people tend to
frequent crowded places, and if they do not comply with the
health measures recommended by the government, they risk
spreading COVID-19.

STRENGTHS AND LIMITATIONS

It should be borne in mind that the lockdown in Italy was
unique, because Italy was the first country in Europe to have
a significant number of deaths from COVID-19 and to adopt
strong restrictions to curb the spread of the virus. Italian
citizens were thus caught on the hop and not prepared for such

drastic changes to their lifestyles; this may have had a strong
influence on theirmental health. For this reason, while our results
may provide important information regarding the psychological
reaction of undergraduate students to the COVID-19 situation in
Italy, the findings are not necessarily generalizable to students in
other countries.

The impact of the COVID-19 emergency on peoples’
lives, attitudes, and behaviors is ongoing. For instance, in
their attempts to avoid crowds, Italians—and particularly
younger Italians—are opting to engage more online. Thus, by
administering preventive measures via the Internet, experts may
reach a higher number of people at risk for mental disease in
less time, thereby avoiding the spread of psychopathologies in the
coming years and promoting compliance with the government-
recommended health measures (29).

The present study also has certain limitations, and should
be interpreted with caution. First, the study was implemented
during the first phase of the COVID-19 outbreak in Italy, and we
were unable to assess students’ psychological functioning before
the lockdown, as well as their compliance with the recommended
health measures in more advanced phases of the outbreak.
Thus, we were prevented from drawing causal inferences.
Furthermore, the present study assessed only undergraduate
students, and excluded high school, middle school, and primary
school students. Finally, our sample was mostly comprised of
mostly females, so further studies should reproduce our research
with other Italian students, including more male participants.

CONCLUSION

The present results highlight the significant impact of the
COVID-19 lockdown in Italy on the mental health of
undergraduate students, showing a common experience
of depression, anxiety, and stress—possibly dependent on
personality functioning. Students with significant behavioral
and relational impairments (i.e., those who experienced negative
emotions and withdrew from interpersonal interactions)
and compromised defense styles were more at risk of
developing DASSs and not complying with the health measures
recommended by the Italian government.

Furthermore, the results suggest that a preliminary assessment
with two short tests (PID-5-BF and DSQ-40) might effectively
identify people at greater risk of developing mental health
problems and those who are less likely to comply with the rules
set out by the government; such an assessment might also inspire
a sense of civic duty in respondents, with positive effect.

We hope that these findings offer valuable insight into
the situation of Italian undergraduate students following
the COVID-19 lockdown and indicate a possible approach
with this specific population, in the event of a future
emergency situation.
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The COVID-19 pandemic has raised significant concerns regarding the effect of social

disruptions on parental mental health, family well-being, and children’s adjustment. Due

to the pace of the pandemic, measures of pandemic-related disruption have not been

subject to rigorous empirical validation. To address this gap, a multi-national sample

(United Kingdom, 76%; United States, 19%; Canada, 4%, and Australia, 1%) of 372

female caregivers and 158 male caregivers of 5–18-year-old children was recruited

online. Participants completed a survey including a 25-item scale indexing disruption

in finances, basic needs, personal and family welfare, career/education, household

responsibilities, and family relationships related to the pandemic. An exploratory factor

analysis yielded an optimal three-factor solution: factors included Income Stress (five

items related to income, debt, and job loss; loadings ranged from 0.57 to 0.91), Family

Stress (seven items related to family altercations and child management; loadings from

0.57 to 0.87), and Chaos Stress (four items related to access to supplies, crowded

shopping areas, news coverage; loadings from 0.53 to 0.70). Multiple-group confirmatory

factor analysis demonstrated measurement invariance of each factor across female and

male caregivers, indicating that factor structure, loadings, and thresholds were equivalent

across groups. Composites reflective of each factor were computed, and Mann-Whitney

U tests indicated that female caregivers consistently scored higher than male caregivers

on COVID-19 stressors related to income, family, and chaos. Finally, concurrent validity

was demonstrated by significant bivariate correlations between each scale and caregiver,

family, and child outcomes, respectively. This demonstrates the validity of the COVID-19

Family Stressor Scale for use with female and male caregivers in family-based research.

The current sample was predominantly White-European, married/common-law, and had

at least some post-secondary education. Additional sampling and validation efforts are

required across diverse ethnic/racial and socioeconomic groups.

Keywords: COVID-19, family stress, caregivers, child mental health, scale validation, measurement invariance
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INTRODUCTION

The COVID-19 pandemic has brought upheaval to families
across the globe. There is widespread disruption to family
life due to school closures, loss of access to regular childcare,
social distancing, household crowding, economic recession and
its associated consequences (e.g., job loss, loss of employer-
sponsored insurance, and food insecurity), and disruptions
related to managing the pandemic such as (perceived or actual)
shortages of supplies and an influx of news/media coverage
(1, 2). Such social disruptions pose a significant threat to the
mental health of parents and children, in part due to the
potential for adverse changes to family systems and relationships
with reciprocal and self-maintaining effects (3, 4). Indeed,
mental health symptomatology in children and parents is
dramatically elevated compared to pre-pandemic estimates, with
the emergence of stress-related disorders and the exacerbation
of pre-existing mental health difficulties (5–7). It is thus critical
to assess the nature of social disruptions in families that are
emanating from the COVID-19 pandemic. Such an endeavor will
aid researchers, practitioners, and policy makers in child and
family health services to understand the extent and nature of the
social consequences of COVID-19 to families.

To date, there does not exist an empirically-sound and
comprehensive measure of family stressors related to COVID-
19. Though COVID-specific psychological distress and mental
health scales for use with adults have been validated (8), there
is no validated scale to assess for the range of social disruptions
due to the pandemic, nor is there a scale that is tailored to
the needs of families with children in the home. Some family
studies include single COVID-specific items (e.g., the percentage
of participants who have applied for a federal relief benefit; have
had a reduction in available childcare; or have experienced job
loss due to the pandemic) (2, 7, 9). Others have developed scales
for use as a checklist, with items indexing pandemic-related stress
resulting from new work and parenting demands (10), stressors
related to stay-at-home restrictions and school/childcare closures
(11), and/or a combination of challenges (e.g., family altercations,
work/school demands, concerns about the health, pandemic-
related news) and sources of resilience (e.g., family time) (12,
13). Despite this important work, there does not yet exist a
comprehensive scale for family-related stressors during COVID-
19 with demonstrated psychometric validity.

Another problem related to family research during COVID-

19 is the pattern—well-documented in developmental

psychopathology—of omitting male caregivers from
observational or survey-based studies (14). Inclusion of both
male and female caregivers in research examining the adverse
impact of social disruptions due to COVID-19 is essential given
the apparent disproportionate impact of the pandemic on female
caregivers (15, 16). For instance, young women are at particular
risk for moving out of the workforce during the pandemic,
possibly due to the increase in childcare responsibilities
(17). Furthermore, mothers have reported increased levels of
psychological distress, anxiety, and depression compared to
pre-pandemic levels (7, 18, 19). Further investigation into the
disparate impact of social disruptions related to COVID-19
on male and female caregivers, and the implications this has

for family well-being and child adjustment, is warranted. As
such, any measure of stressors to families during COVID-19
needs to consider conceptual and measurement issues related to
differences in female and male caregivers during this time. This
difference pertains to the structure and organization of stressors
(i.e., whether stressors cluster together in similar ways to capture
meaningful dimensions of COVID-19 disruption) as well as the
level of disruption experienced by male vs. female caregivers.

Current Study
The aim of the current study is to develop and validate
a measure of COVID-19-related psychosocial stressors to
be utilized in family-based research—the COVID-19 Family
Stressor Scale (CoFaSS). The CoFaSS was developed within
a conceptual framework of COVID-19 disruption and family
resilience, further described below (20). We follow steps for
the development of a multiple-item scale, outlined by Warner
(21), including generating the item pool, administering the
questionnaire to a large group of participants, factor analysis of
responses, scale formation, and an assessment of scale reliability
and validity. In line with the Standards for Educational and
Psychological Testing (22), the current paper conceptualizes
validity as a unitary concept, referred to as construct validity (23).
We utilize various sources of validity evidence to support the
construct validity of the CoFaSS. First, we examine the internal
structure of the scale. Specific attention is paid to measurement
invariance across caregiver sex to ensure that the scale has
similar structure and meaning to male and female caregivers, a
requirement prior to using the scale to compare groups or/or in
predicting other constructs that are expected to vary as a function
of increased stress (e.g., mental health) (24).

Next, we examine the resultant CoFaSS scales for internal
consistency and their relations to other variables (i.e., concurrent
validity). With respect to the latter, we expect there to be mean
group differences across male and female caregivers in social
disruptions related to the pandemic, as captured using the
CoFaSS scales. Concurrent validity is further examined within a
theoretical model linking COVID-19 to child and family well-
being (20). Specifically, social disruptions resulting from the
COVID-19 pandemic are hypothesized to adversely affect family
relationships through their impact on caregiver well-being. These
negative changes to the family unit are, in turn, likely to have a
cascading effect on children’s well-being across several domains.
In line with this conceptual framework, CoFaSS scores were
expected to relate to theoretically-relevant caregiver outcomes
(indexed bymental health and parenting stress), family outcomes
(indexed by couple satisfaction, marital conflict, and parenting
practices), and child outcomes (indexed by anxiety, depression,
and anger). Associations were expected to be in the small to
moderate range given the multiple determinants of complex
human processes such as family relationships and mental health
(25, 26).

This endeavor addresses current measurement limitations,
such as the use of non-validated scales and/or single-itemmetrics
that do not adequately capture the variegated and cumulative
ways in which the pandemic has disrupted life for families.
The goal of this project is to inform how pandemic adversity
is conceptualized, measured, and studied, while providing a
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practical tool that can be easily and reliably deployed in child,
youth, and family research during times of international crisis.

METHODS

Procedure
Data come from the first wave of data collection of the
Child Resilience and Managing Pandemic Emotional Distress
in Families Study (CRAMPED), a multi-national, longitudinal
study examining family dynamics and sibling differences during
COVID-19. Ethics approval for the current study was obtained
from the research ethics boards of the universities of all listed
authors. Recruitment for the larger study was conducted from
an online research panel (Prolific R©). Prolific R© is a research
company that facilitates online participant recruitment for
surveys, including the targeting of specific populations, such
as parents/caregivers, as is the case in the current study. This
occurs through screening an ongoing pool of over 70,000
panelists worldwide. Based on availability of financial resources
and statistical power, a target sample of 1,000 children in 500
families was established for the current study. The survey was
launched in May 2020 and made available for approximately 1
week. Panel members from Prolific were initially screened based
on a question determining if they had two children between 5
and 18 years given the study’s goal of studying within-family
processes in developmental psychopathology. Panel members
who were eligible were invited to complete the study survey on
Qualtrics R©. There were 3,200 panelists screened, 626 who met
inclusion criteria, and 549 who completed the survey within the
time period that the survey was active. Panel members were
remunerated based on the amount of time it took them to
complete the survey (i.e., the survey’s length). The survey for data
included in the first wave of the study took approximately 56min
to complete. The average payout for the survey completion
was $10.80 USD/participant. All questions were completed by
a single caregiver, including questions on caregiver and child
demographics, COVID-19 stressors, disruptions, and potential
benefits, caregiver mental health and childhood experiences,
family relationships and functioning, and child adjustment (for
two children).

Participants
Participants included 549 caregivers (age: M = 41.33, SD =

6.329), who reported on themselves and their children (N
= 1,098; younger child Mage = 9.62, SDage = 3.21, 45.9%
female; older child: Mage = 11.80, SDage = 3.32, 49.0% female).
Caregivers were mostly female (68%), married/common-law
(90%), White-European (73%), and had at least some post-
secondary education (69 %). The majority of the respondents
resided in the United Kingdom (76%), with others residing
in the United States (19%), Canada (4%), and Australia
(1%). There was a wide range in annual household income
prior to the pandemic (<$15,000 to $175,000+ USD), with
the median value falling in the $50,000 to $75,000 USD
range. Data on caregiver sex was extracted from the Prolific R©

database, with options of “male,” “female,” or “prefer not to
answer.” Of the original sample, 530 caregivers elected to

report on their sex (372 female and 158 male). This subset of
participants comprised the final sample for the current study.
The current study only reports on measures involving the
younger child.

Measures
COVID-19 Family Stressor Scale—Item Pool
The 25-item pool was generated by the principal investigator
of the CRAMPED study (DB) and members of their laboratory
at the University of Waterloo, Canada, and was subsequently
reviewed with critical feedback from the research team (authors
of the current paper, HP, JJ, MW, SM). The conceptual framework
for the items was based upon a theoretical model of COVID-
19 disruption and family resilience, which draws from systemic
models of human development and family functioning, as
well as empirical findings on the negative consequences of
cumulative risk, human-made and natural disasters, global
health crises, and economic recessions (20). In particular, the
research team considered various stressors emanating from
the pandemic and read available scientific and popular media
reports that were emerging in the initial days and weeks of
the pandemic (March 2020). A convenience review of existing
disaster literature was conducted (27). Websites of the World
Health Organization and Center for Disease Control were
also reviewed to glean early insight into the nature of the
unfolding disaster. The consensus was that 25 items exhaustively
covered the content area of pandemic disruption for families.
Items were revised for readability, and a final Flesch-Kincaid
Readability analysis of 9.6 was deemed acceptable for the
current purposes.

Items included stressors across domains of finances, basic
needs, personal and family welfare, career and education, and
household responsibilities. A list of all original items can be
seen in Table 1. Participants were asked “Since the COVID-
19 disruption, have any of the following changes occurred
in your household?” and reported the level of applicability
for each type of stress on a three-point Likert scale [“Not
True” (1), “Somewhat True” (2), and “Very True” (3)]. A “not
applicable” option was not available for respondents. Items were
scored based on respondent endorsements and there was very
minimal missing data. Thus, for those items that were not
applicable for participants, the default response was likely (1)
(i.e., not true). The internal structure, psychometric properties,
and concurrent validity of the resulting subscales are presented in
the Results.

Validation Scales

Caregiver Outcomes
Caregiver anxiety. The short-form, four-item, anxiety measure
of the Patient-Reported Outcomes Measurement Information
System [PROMIS R©; v1.0; (28)] measures frequency of feelings
of fear, worries, and anxiety in the past 7 days, with responses
ranging from “Never” (1) to “Always” (5). Internal consistency in
the overall sample was very good (α = 0.92).

Caregiver psychological distress. The Kessler Psychological
Distress Scale (K10) (29) is a widely utilized, 10-item scale
assessing the frequency of feelings related to depression and
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TABLE 1 | Original scale items.

Item # Item description Subscalea

1 Significant decrease (over 10%) in household income Income

2 Gone into financial debt Income

3 Unable to pay rent or mortgage –

4 Job disruption or loss (myself or my partner) Income

5 Could not access essential supplies (e.g., sanitizer,

soap, toilet paper, etc.)

Chaos

6 Overwhelmed by the amount of COVID-19 news

coverage

Chaos

7 Applied for employment insurance or government

assistance

Income

8 Became concerned about providing for family Income

9 Became stressed by crowded grocery stores and

shopping centers

Chaos

10 Lost substantial money in the stock market (over 10%

of holdings)

–

11 Working from home while meeting family demands –

12 Closed a business or laid off employees –

13 Experienced increased altercations with family

members

Family

14 Experienced increased emotional withdrawal from

family members

Family

15 Children have become harder to manage Family

16 Inability to access educational materials for children Family

17 More relationship conflicts with my partner (if I am in a

relationship)

Family

18 Struggled emotionally with the loss of routine –

19 Difficulty developing a new family and/or personal

routine

Family

20 Felt crowded in my living space Family

21 Significant anxiety/panic about danger to myself or

loved ones

Chaos

22 Separated from family or loved ones due to COVID-19 –

23 Lost family or a loved one due to a COVID-19 related

death

–

24 I have taken on increased responsibilities, beyond

those of my family members.

–

25 Other disruptions not listed here –

a Items denoted ‘–’ were not included in final scales; all items included in a subscale were

also included in the General Stress scale.

anxiety as experienced in the past 30 days, with response options
ranging from “None of the time” (1) to “All of the time” (5).
Responses yield a global score of distress (α = 0.93).

Parenting stress. Parents were asked the follow question: “Over
the past 14 days, how stressful were your parenting experiences
with [child name]?” and asked to respond using a seven-point
scale ranging from “Not at all stressful” (1) to “Extremely stressful”
(7). This item has demonstrated validity (30).

Family Outcomes
Caregiver-partner relationship satisfaction. The brief Couples
Satisfaction Index (31) includes four items related to happiness,
comfort, and satisfaction within the couple relationship, using six
to seven-point Likert scales (α = 0.94).

Caregiver marital conflict. Four items from the 2014 Ontario
Child Health Study (32) were used to assess conflict between
partners. Caregivers reported on the frequency of minor and
major disagreements, in addition to the presence of minor and
major physical aggression (e.g., pushing, shoving, or slapping,
and punching, kicking, or beating). A composite score was
created in which more frequent disagreement or aggression
represented greater marital conflict (α = 0.57).

Parenting practices. Caregivers reported on their own
parenting practices using the revised version of the Parenting
Practices Scale from the 2014 Ontario Child Health Study (32).
The caregiver reported on the frequency of five positive parenting
practices (e.g., “I give [child] a lot of care and attention;” “I
listen to [child’s] ideas and opinions”) and five negative parenting
practices (e.g., “I nag [child] about the little things;” “I say mean
things to make [child] feel bad. . . ”) in the past month on a
five-point scale ranging from “Never” (1) to “Always” (5). A
summed score was calculated (negative parenting practice items
were reverse scored) and a higher score indicated greater positive
parenting (α = 0.81).

Child Outcomes
Caregivers reported on children’s mental health problems using
the parent proxy reports of the Patient-Reported Outcomes
Measurement Information System (PROMIS R©). The following
domains were administered: anger (v2.0, five-items) (33), anxiety
(v2.0, eight-items) (34), and depressive symptoms (v2.0, six-
items) (35). Caregivers reported the frequency of difficulties in
each domain on a five-point Likert scale ranging from “Never”
(1) to “Almost Always” (5), α > 0.85 across domains.

Data Analysis
We used MPlus version 8.5 (2012–2020) to conduct the
exploratory factor analysis (EFA) and tests of measurement
invariance, and SPSS version 27 for descriptive statistics and
analyses assessing concurrent validity. Minimal missing data
were present (<1% for any variable).

Internal Structure
After removing low-frequency items, we subjected remaining
items to an EFA (including 1–5 factors) in order to examine
the underlying structure and interrelationships of scale
items. This analysis used geomin rotation and the default
weighted least squares estimator for categorical/ordinal
indicators. We examined eigenvalues to identify potential
factor solutions (based on eigenvalues > 1) and examined
the empirical factor solution, in conjunction with conceptual
accuracy, as the basis for grouping items into scales. Test
of model fit relied on a non-significant chi-square value,
as well as indices that are not sensitive to sample size
including the comparative fit index (CFI ≥ 0.95) and the
root mean square error of approximation (RMSEA ≤ 0.06)
(36). We used a cut-off for geomin factor loadings of ≥0.50
in deciding which indicators to retain. Following selection
of a final factor solution, we examined intercorrelations
between factors.

Frontiers in Psychiatry | www.frontiersin.org 4 May 2021 | Volume 12 | Article 669106100

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Prime et al. COVID-19 Family Stressor Scale

Measurement Invariance
We examined measurement invariance across caregiver sex to
compare and contrast the latent structure of the CoFaSS scale
for male and female caregivers, independently for each factor.
We used multiple-group confirmatory factor analysis (MGCFA),
wherein two nested models of varying restriction—a constrained
model and an unconstrained (baseline) model—were compared
for significant differences in model fit. The grouping variable
was caregiver sex. If the model fit of the constrained model was
not significantly worsened as compared to the baseline model,
then invariance of the tested parameters was accepted (37).
Specific steps of MGCFA test for measurement invariance are
outlined below.

First, we obtained the best factor model for each group
separately by conducting independent CFAs. Mis-specified
parameters were addressed following guidelines from Byrne
(38). Once the model was fit to each group (male and female
caregivers), the Mplus shortcut for measurement invariance was
used to assess invariance across groups. Configural invariance
was examined first, which assesses whether the same factor model
is supported across groups, without any constraints, representing
the baseline model. Metric and scalar invariance (i.e., whether
the factor loadings and item thresholds, respectively, are
equivalent across groups) were tested simultaneously by the
addition of equality constraints on factor loadings and item
thresholds across groups (hereafter referred to as the “scalar”
model). The MPlus MI shortcut compares chi-squares for
configural and scalar measurement models. A significant
chi-square difference test indicates a significantly worsened
model fit of the scalar as compared to the configural model.
However, given the sensitivity of change in chi-square to
sample size, change in CFI (<-0.01) and change in RMSEA
(<0.01) were used as additional cut-offs for assessment of
meaningful change in model fit (24, 39). Evidence of configural,
metric, and scalar invariance are required to establish strong
measurement invariance.

Scale Formation and Concurrent Validity
Following tests of measurement invariance, scales were formed
by summing scores within each factor, in addition to a general
stressor scale including all items. Internal consistency of
each scale was assessed by obtaining a Cronbach’s alpha.
Intercorrelations among all scales were examined using
Spearman’s rho. Relations of the CoFaSS scales to other
variables was used as a test of concurrent validity. We examined
whether the CoFaSS scales captured mean rank differences
across male and female caregivers using Mann-Whitney U
Test (due to the non-parametric shape of the data). We also
examined the bivariate correlations between CoFaSS scales and
several concurrent caregiver, family, and child outcomes, using
Spearman’s rho.

RESULTS

Internal Structure
Distributions of item responses for the 25 scale items can be
seen in the stacked bar plots in Figure 1. Three of the original

25 scale items were dropped due to low frequency endorsements
(“Lost family or loved one due to COVID-19 related death;”
“Closed a business or laid off employees;” “Unable to pay rent
or mortgage”). The remaining 22 items were subjected to an EFA.
A three-factor model was selected, representing a conceptually-
coherent and meaningful factor solution, with good fit (CFI =
0.959; RMSEA = 0.047). Factor loadings and items can be seen
in Table 2. The content of the items comprising the three factors
were meaningfully interpretable as those reflecting stress due to:
(i) income; (ii) family; and (iii) chaos related to COVID-19. These
were therefore named Income Stress, Family Stress, and Chaos
Stress, respectively. Five items did not meaningfully load onto the
three-factor solution andwere dropped from subsequent analyses
(items 10, 11, 22, 24, 25). Finally, two items were found to be
redundant (i.e., items 18 and 19), as is reflected by the wording
of the items related to managing routines as well as high inter-
correlations (r= 0.60 in the female caregiver group). Item 19 was
retained for parsimony (due to its slightly higher factor loading).
The final three factor solution included Income Stress (5 items
with geomin rotation loadings ranging from 0.57 to 0.91); Family
Stress (seven items ranging from 0.57 to 0.87); and Chaos Stress
(four items ranging from 0.53 to 0.70). Items included in each
of the three factors are denoted in Table 1. The three factors
were significantly correlated in the EFA (ranging from 0.34 to
0.58, p < 0.05).

Measurement Invariance
Results from invariance models can be seen in Table 3. For
each factor, separately, baseline measurement models were fit for
each group of male (n = 158) and female (n = 372) caregivers.
Fit statistics were acceptable for all factors in both male and
female caregivers. In the Income Stress factor, freely estimated
parameters of residual covariances were included for males
(“Significant decrease [over 10%] in household income” and “Job
disruption or loss [myself or my partner]”) and females (“Gone
into financial debt” and “Concern about providing for family”),
respectively, based on an examination of modification indices
and theoretical justification. These two sex-specific estimates
were included in subsequent invariance models involving the
income factors.

Configural Model
The least restrictive model of configural invariance, without
any constraints, fit the data well for each of the three factors,
indicating that the factor structure was invariant across male and
female caregivers. There was one exception for the Chaos Stress
factor in males only, with one of the two fit statistics above the
cut-off (RMSEA = 0.094). An examination of the probability of
the RMSEA being ≤ 0.05 indicated a value of 0.179, indicating
acceptable fit (40).

Scalar Model
Model fit for scalar invariance, wherein all factor loadings and
item thresholds were constrained to equivalence across groups,
was also acceptable across factors, and was not significantly
worse than the configural invariance models for any of the
factors. For the Family Stress factor only, the Chi-Square
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FIGURE 1 | Distribution of responses on individual scale items of the COVID-19 Family Stressor Scale.
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TABLE 2 | Exploratory factor analysis three-factor solution (geomin rotated loadings).

Item # Item description 1 2 3

1 Significant decrease (over 10%) in household income 0.91* −0.00 −0.24

2 Gone into financial debt 0.65* 0.03 0.12

4 Job disruption or loss (myself or my partner) 0.79* 0.03 −0.11

5 Could not access essential supplies (e.g., sanitizer, soap, toilet paper, etc.) −0.01 0.02 0.57*

6 Overwhelmed by the amount of COVID-19 news coverage −0.04 0.15 0.53*

7 Applied for employment insurance or government assistance 0.77* −0.10 0.03

8 Became concerned about providing for family 0.57* −0.02 0.36*

9 Became stressed by crowded grocery stores and shopping centers 0.03 0.04 0.70*

10 Lost substantial money in the stock market (over 10% of holdings) 0.07 0.33* −0.19

11 Working from home while meeting family demands −0.17* 0.16* 0.04

13 Experienced increased altercations with family members −0.00 0.87* -0.21*

14 Experienced increased emotional withdrawal from family members 0.01 0.68* 0.10

15 Children have become harder to manage −0.08 0.79* −0.01

16 Inability to access educational materials for children 0.11 0.57* 0.01

17 More relationship conflicts with my partner (if I am in a relationship) −0.02 0.87* −0.16

18 Struggled emotionally with the loss of routine 0.07 0.60* 0.21*

19 Difficulty developing a new family and/or personal routine 0.11 0.61* 0.16

20 Felt crowded in my living space −0.03 0.66* 0.09

21 Significant anxiety/panic about danger to myself or loved ones −0.00 0.20* 0.59*

22 Separated from family or loved ones due to COVID-19 −0.06 0.19* 0.26*

24 I have taken on increased responsibilities, beyond those of my family members. 0.08 0.26* 0.36*

25 Other disruptions not listed here 0.12 0.28* 0.28*

Items retained in final factor solution are in bold.

*Significant at p < 0.05.

TABLE 3 | Structural and measurement invariance model fit indices.

X2 (df) CFI RMSEA 1CFI 1RMSEA 1X2(df) Decision

Three-factor EFA (full sample) 374.84 (168) 0.959 0.047 – – – –

Measurement invariance: income stress factor

Female (n = 372) 5.10 (4) 0.999 0.027 – – – –

Male (n = 158) 6.03 (4) 0.993 0.057 – – – –

Configural invariance 11.10 (8) 0.997 0.038 – – – –

Scalar Invariancea 21.29 (16) 0.995 0.035 −0.002 −0.003 10.51 (8) Accept

Measurement invariance: family stress factor

Female (n = 372) 32.95 (14)** 0.984 0.060 – – – –

Male (n = 158) 18.71 (14) 0.995 0.046 – – – –

Configural invariance 51.50 (28)** 0.989 0.056 – – – –

Scalar Invariancea 81.84 (40)** 0.980 0.063 −0.009 0.007 30.26 (12)** Accept

Measurement invariance: chaos stress factor

Female (n = 372) 2.92 (2) 0.997 0.035 – – – –

Male (n = 158) 4.81 (2) 0.984 0.094 – – – –

Configural invariance 7.72 (4) 0.993 0.059 – – – –

Scalar Invariancea 12.39 (10) 0.995 0.030 0.002 −0.029 5.54 (6) Accept

**<0.005; aCompared to Configural; CFI, comparative fit index; RMSEA, the root mean square error of approximation; X2, chi-square.

X2, CFI, RMSEA are absolute model fit indices, whereas 1CFI, 1RMSEA, and 1X2 compare two nested models.

Difference Test [Scalar vs. Configural] was 30.26, p < 0.005,
suggesting worsened fit. However, the less sensitive cut-offs
of 1CFI and 1RMSEA did not indicate meaningful change

in model fit (−0.009 and 0.007, respectively) (24, 39). Thus,
we conclude that there is evidence for configural, metric,
and scalar invariance in factors related to Income Stress,
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Family Stress, and Chaos Stress, respectively, across male and
female caregivers.

Scale Formation and Concurrent Validity
Composite variables based on summing of items were computed
based on the final factor solution of the EFA. Each scale
demonstrated acceptable internal consistency based on
Cronbach’s Alpha: Income Stress (five items, α = 0.75), Family
Stress (seven items, α = 0.82), and Chaos Stress (four items;
α = 0.68). Spearman’s rho correlations indicated significant
associations among constructed CoFaSS composites: Income
Stress significantly correlated with Family Stress (rs = 0.27, p <

0.001) and Chaos Stress (rs = 0.33, p < 0.001). Family Stress and
Chaos Stress had a large association (rs = 0.50, p < 0.001). Given
the significant intercorrelations between factors reported in the
EFA, as well as between composite scores, a General Stress scale
was justified and computed (16 items; α = 0.83).

Mann-WhitneyU tests indicated that female caregivers scored
higher than male caregivers on the General Stress scale, z =

−5.18, p < 0.001 (difference in mean ranks = 75.20). Female
caregivers also scored higher than male caregivers on the Income
Stress subscale, z = −3.09, p < 0.001 (difference in mean ranks
= 44.12), the Family Stress subscale, z = −3.94, p < 0.001
(difference in mean ranks = 56.88), and the Chaos subscale, z
=−5.10, p < 0.001 (difference in mean ranks= 73.43).

The General Stress scale and each of the Income Stress,
Family Stress, and Chaos Stress factors were correlated with
constructs expected to relate to social disruptions from COVID-
19, including caregiver (i.e., depressive symptoms, anxiety,
parenting stress), family (i.e., marital satisfaction and conflict,
parenting practices) and child outcomes (i.e., anxiety, depressive
symptoms, anger; Table 4). Spearman rho correlations between
the CoFaSS scales and caregiver outcomes were in the small to
large range. Correlations between the CoFaSS scales and family
and child outcomes, respectively, were in the small to medium
range. The Family Stress subscale, as compared to the other
subscales, was most consistently related to caregiver, family, and
child outcomes (in the medium to large range), whereas the
Income Stress subscale yielded the smallest associations with all
outcomes (in the non-significant to small range), as compared to
the other subscales.

DISCUSSION

Assessing the extent to which families’ lives are disrupted by
the COVID-19 pandemic is critical to informing population-
level policies as well as identifying vulnerable families in need
of targeted services. Efforts to delineate the pathways through
which the pandemic is adversely impacting family relationships,
interactions, and mental health of family members relies on
psychometrically sound measurement of stressors related to
COVID-19. Without such measurement, it is not possible to
quantify the individual and family differences in exposure to
social disruptions related to this global health crisis. This study
investigated the psychometric properties of a measure of family-
related stressors emanating from the COVID-19 pandemic for
female and male caregivers. A three-factor solution emerged,

TABLE 4 | Spearman rho correlations between the CoFaSS scales and caregiver,

family, and child outcomes.

CoFaSS scale

General Income Family Chaos

stress stress stress stress

Caregiver outcomes

Anxiety 0.50** 0.22** 0.44** 0.47**

Depressive symptoms (n = 527) 0.54** 0.23** 0.52** 0.46**

Parenting stress (n = 530) 0.31** 0.04 0.42** 0.19**

Family outcomes

Couple satisfactiona (n = 488) −0.27** −0.11* −0.35** −0.07

Marital conflicta (n = 488) 0.34** 0.12** 0.41** 0.17**

Parenting practices (n = 530) −0.20** −0.03 −0.29** −0.07
†

Child outcomes

Depressive symptoms (n = 530) 0.29** 0.10* 0.36** 0.19**

Anxiety symptoms (n = 530) 0.33** 0.19** 0.30** 0.26**

Anger (n = 530) 0.27** 0.11* 0.31** 0.17**

n, sample size included in analysis; **Correlation is significant at the 0.01 level; *Correlation

is significant at the 0.05 level;
†
Correlation is marginally significant at the 0.10 level. aValid

missingness due to skips (no partner).

with factors reflecting stressors related to Income Stress, Family
Stress, and Chaos Stress. Various sources of evidence support the
construct validity of the CoFaSS, including the internal structure
and measurement invariance of the individual factors across
male and female caregivers, adequate internal consistency of the
subscales, and significant associations with outcomes expected to
vary by stress exposure.

Clustering of scale items represented three sources of
stress to families during the pandemic. The first source
of stress comes from income-related concerns (i.e., Income
Stress subscale), including income reduction, debt, and job
insecurity. Family-related stressors include those stemming from
an increase in family altercations, emotional withdrawal, and
child management concerns (i.e., Family Stress subscale). A
third cluster of concerns emerged related to chaotic states such
as difficulties accessing essential supplies and/or exposure to
COVID-19 news coverage (i.e., Chaos Stress subscale). Thus,
a particular clustering of stress may occur within individual
families, with some strained due to financial insecurity, others
due to the exacerbation of family issues arising from stay-at-
home orders and social distancing measures, and still others
that are due to disequilibrium of living during a time of severe
public health threat. Differences in the sources of stress may have
important implications for how families are impacted, pathways
to resilience, and/or methods of intervention. Furthermore, the
Income, Family, and Chaos Stress factors were significantly inter-
correlated, suggesting that there may be an elevated climate
of stress within families that stems from all three domains. In
other words, these manifold stressors may aggregate together in
some families, creating a particularly elevated threat to healthy
adjustment and coping during the pandemic. Importantly,
we might expect for the three types of COVID-19 stress to
more frequently cluster in the most socially disadvantaged
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families, as has been demonstrated in studies of cumulative risk
(41). It will be important to capture the ways in which pre-
existing vulnerabilities exacerbate the impact of COVID-19 stress
and disruption.

The emergence of three stress-related factors has important
methodological implications for future family research.
Specifically, the Family Stress factor indexes strain in family
relationships and problems with child behavior management.
This was reflected in the concurrent validity assessment wherein
this subscale had the strongest associations with family and
child outcomes among the three subscales. Future investigators
can therefore decide when to use the General Stress scale or
specific subscales based on specific study questions. For example,
an investigation on the impact of pandemic-related stress
on family processes may be better suited to using the Chaos
and/or Income Stress subscales, so as to not conflate family
stress with family process. As was demonstrated, use of the
General Stress scale and/or specific subscales is a valid approach
based on demonstration of reliability and concurrent validity,
and should be tailored to specific samples, study designs, and
research questions.

Validation of the CoFaSS in both male and female caregivers
was a primary goal of the current study. Configural, metric, and
scalar invariance of factors provides evidence that the meaning of
the CoFaSS scale is consistent across male and female caregivers.
That is, the structure (i.e., pattern of loadings) and contribution
of each item to the factor (i.e., factor loadings) were similar across
male and female caregivers, and the mean differences in the
factors captured all mean differences in the shared variance of the
items. Such a demonstration—referred to as strong measurement
invariance—is required prior to using a measure for sex-based
analysis (e.g., examining mean differences and/or interpreting
regression coefficients, either across the entire sample or in a
multi-group analysis) (24). This represents an important step for
future investigations into the differential impact of the pandemic
onmale and female caregivers. Our hope is that the demonstrated
validity of the CoFaSS in both groups of caregivers will facilitate
research examining the disparate impact of social disruptions
related to COVID-19 on male and female caregivers, and the
downstream effects on whole families and children.

Sampling and Generalizability
The validation of the CoFaSS and generalizability of findings
should be interpreted in light of the sampling approach used
in the current study. The majority of participants identified
themselves as White-European. As such, these findings are
not generalizable to diverse ethnic groups and racialized
communities who are disproportionally impacted by global crises
including COVID-19 (17, 42). Relatedly, the median household
income in 2019 of the current sample fell in the $50,000 to
$75,000 USD range, which is in line with the median household
income in the United States ($68,703 USD) (43) and above that
of the United Kingdom ($40,848 USD) (44). Furthermore, the
majority of participants reported being in married/common-law
relationships and had at least some post-secondary education.
Subsequent use of the scale may benefit from targeted sampling
approaches to allow for an examination of the validity

and measurement equivalence across diverse ethnic/racial and
socioeconomic groups. For example, correlations may be
stronger between COVID-19-related stress and caregiver, family,
and child outcomes in samples of individuals with pre-existing
risk factors such as socioeconomic hardship, a history of
developmental/mental health concerns, and/or experiences of
marginalization (20).

Findings also need to be interpretated within the regional and
time-related parameters of the study. Data for the current study
were fromMay 2020, relatively early on in the pandemic. As such,
items that were removed due to low frequency of endorsements
at this timepoint may indeed be relevant at different times of
the pandemic. Relatedly, a large proportion of the sample was
from the United Kingdom and the United States, with smaller
numbers from Canada and Australia. Different countries, and
regions within countries, varied in the timing and magnitude
of the COVID-19 threat (e.g., infection and death rates), as
well as resulting policies (e.g., lockdown measures, income
supplements). Limitations of our data, including measurement
of the CoFaSS at a single time point, as well as small
sample sizes within countries, preclude our ability to examine
variations in stress over time or across regions. Given the ever-
changing nature of the pandemic, it is important to consider
the changing nature of family stressors. This is an issue
that will be examined with subsequent data collection in the
CRAMPED study.

Finally, data were collected as part of a larger within-family
study requiring participants to have two or more children
between the ages of 5–18 years in the household. Further
validation efforts will be needed to extend the use of the CoFaSS
to caregivers of younger children and/or those with only one
child as the experiences may not generalize to these groups. For
instance, there is some indication for protective effects of having
siblings in the home in the prediction of children’s well-being
during COVID-19 (45, 46).

Limitations
There are a few additional limitations that should be considered.
First, caregivers reported on their own COVID-19-related
stressors, caregiver, family, and child outcomes, thus raising
the possibility of inflated associations due to shared-informant
biases. Future validation procedures will be strengthened through
a multi-informant and/or multi-method approach to address this
threat to internal validity. Second, the readability of the scale
items, as assessed by the Flesch-Kincaid Readability analysis, was
a grade level of 9.6. This may limit comprehension amongst
a broad range of groups, though at present is not considered
prohibitive. Third, regarding validation procedures, additional
sources of evidence for validity (e.g., cognitive processes during
item responding) were beyond the scope of the paper and
should be considered in future validation efforts (47). Finally, the
current study only includes measurement on caregiver-reported
sex, with “male,” “female,” and “prefer not to answer” options
provided by Prolific R©, and does not capture the complexity of
gender expression (e.g., men, women, gender diverse people).
As sex and gender do not always correlate, a two-step method,
wherein participants are asked to identify their biological sex
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as indicated on their original birth certificate as well as their
current gender identity, would have been a more comprehensive
approach (48, 49).
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The Coronavirus disease 2019 (COVID-19) posed unexpected global economic and

societal challenges. These include a heavy impact on mental health due to fast changing

lockdown and quarantine measures, uncertainty about health and safety and the

prospect of new waves of infections. To provide crisis mental health support during the

pandemic, Eötvös Loránd University in Hungary launched a specialist online counselling

programme, consisting of one to three sessions. The programme was available to all

university members between 4th March and 25th May 2020. Overall, 47 clients received

support. In this paper we discuss challenges reported by clients, key features of providing

a brief mental health intervention online, reflect on counsellor experiences and give

recommendations on how mental health services could be developed in the time of

crisis. Most clients had challenges with developing a daily routine under quarantine; and

many had hardship related to finances, housing, and distance learning. Common mental

health consequences included fear from the virus and stress, anxiety, and fatigue due to

the interruption to everyday life. In some cases, more complex conditions were triggered

by the pandemic. Examples include addictive behaviours and symptoms of depression

or psychosis. However, referring cases beyond the competency of counselling proved

to be a challenge due to the closure of specialist services. Counsellors observed three

key features to the online delivery of a brief crisis mental health intervention: [1] an

explicit problem-oriented approach to counselling; [2] challenges of building rapport

online; and [3] frames of online counselling. Counsellor experiences often overlapped

with those of clients and included challenges of working from home and adjusting to

online counselling methods. The possibility of online counselling allowed that mental

health care could take place at all during the pandemic. Client experiences reflect

findings from previous literature. Like other mental health initiatives launched to tackle

COVID-19, the intervention’s effectiveness was not measured given the unexpected

context and short time frame for programme development. We recommend the use of

impact measurement tools to develop mental health services in crises. Meanwhile, the

pandemic brought to attention the need to better understand online delivery models.
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Counsellors should have access to training opportunities on online counselling and

managing work-life balance in a remote setting. The COVID-19 counselling programme

in Eötvös Loránd University, Hungary is an example of providing online mental health

counselling in the time of crisis. Clearly, more studies are needed discussing delivery

models and effectiveness of mental health interventions during the pandemic. Experience

and knowledge sharing across practitioners should be encouraged to improve how the

field reacts to unexpected, high risk events and crises.

Keywords: counselling, COVID-19, crisis mental health, online counselling, brief intervention

INTRODUCTION

The Coronavirus disease 2019 (COVID-19) posed unexpected
challenges globally. Communities live under fast changing
lockdown and quarantine measures, uncertainty about health,
and a prospect of a second wave of infections. COVID-
19 is a low probability, unprecedented event with immense
consequences on mental health (1). While providing mental
health care for all has long been promoted by the global
mental health community (2), the crisis brought attention to
the immense need of developing and improving mental health
services worldwide. Researchers and practitioners pointed out
the timeliness of developing sustainable mental health care
delivery systems (3, 4), and asked for a stronger emphasis on
mental health research (5). The United Nations also contributed
to the discussion about improving mental health services
with the increased needs of the pandemic and called for a
strategic shift regarding the historic underinvestment in mental
health (6).

Many of the mental health-related consequences of COVID-
19 have been reported globally, across a range of cultures
and contexts. These include for example increasing levels of
mental distress and anxiety due to the uncertainty (3, 7, 8),
depressive symptoms, poor sleep quality (9), and a fear of the
virus (10, 11). The psychosocial impact of the crisis include
health anxiety due to COVID-19-related media content and
exposure to social media (12, 13); burnout among medical staff
and health workers (14–16); and fear of health consequences
amongCOVID-19 patients (17). It is suggested that the pandemic
may act as a trigger to symptoms of pre-existing mental health
conditions (18) and to suicidality (19). Problematic internet use
has also become increasingly common (20, 21). The pandemic
has brought to light existing health inequalities across contexts
(22). Groups that are particularly impacted include for example
people infected and their families; medical staff; people living
with disabilities or chronic psychiatric conditions; those at
a low socio-economic level (23); children and adolescents
(24); and those coming from ethnic minority groups (22,
25).

There are some regional variations reported regarding the
extent to which the mental health of communities is impacted.
As an example, the level of anxiety that health care workers in
COVID-19 health departments experience differs in an Asian as
compared to a Central European context (26, 27). Further, there
is a varying amount of evidence available in English for a global

audience from different geographies. For example, while there
is some limited information available about the mental health
consequences of COVID-19 in Central and Eastern Europe (28–
30), studies on pandemic-related mental health interventions
are lacking.

Spatial distancing worldwide means a turning point in
providing mental health care: services are delivered using online
methods, such as apps or eHealth platforms (1). E-health-based
tools are proven to be effective in addressing misinformation
and reaching audiences across socio-economic contexts (31).
However, mental health professionals who were not previously
familiar to eHealth had to suddenly learn and use remote delivery
methods (32, 33). Researchers emphasise the need that public
health focuses on eHealth literacy among communities for better
service uptake (34). Services launched during the pandemic
include for example online mental health education on coping
with distress (35), self-help programmes using social media
and online counselling (36, 37). However, little is known about
how these educational, self-help, and counselling programmes
were developed and what short-or long-term impact they had
on beneficiaries.

To tackle the mental health-related consequences of the
pandemic, Eötvös Loránd University (ELTE) in Hungary
launched its COVID-19 counselling programme as part of its
Counselling Centre (CC). The aim of this specialist service was to
offer immediate and problem-focused support with coping with
the crisis. In this paper our goal is to share experiences and reflect
on the COVID-19 counselling programme based on observations
of our counsellors. We aim to offer recommendations on
how services responding to mental health crises can be
developed in a timely and efficient manner, addressing the needs
of beneficiaries.

CONTEXT

Eötvös Loránd University’s COVID-19 counselling programme
was made available to all university members, including
students, employees, and members of partner organisations.
This specialist service consisted of one to three online sessions
in Hungarian or in English; it ran between 04.03.2020 and
25.05.2020; and was funded by ELTE. The counselling frames
were designed based on the counselling support that the CC
normally offers to all university members: including up to
six sessions and taking an eclectic approach to counselling
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TABLE 1 | Comparing the COVID-19 counselling programme with the

six-session-long counselling service provided by CC.

Six-session-long

counselling service

COVID-19 counselling

programme

Number of

sessions

1–6 sessions, typically

6

1–3 sessions

Interface In person or online Online

Focus of

counselling

Focus is developed

jointly by client and

counsellor

Explicit: coping with the

pandemic

Key features Eclectic Eclectic

The counselling

process

First interview

Exploration and a

situational diagnosis

Elaboration of the focus

and

contract

Working phase with

counselling

interventions

Closure

First session: exploration of

the problem and support the

client to express feelings

2nd and 3d sessions:

devoted to the elaboration

of personal coping

strategies and

best practises

(38) (for a detailed description and comparison with the
COVID-19 counselling programme, see Table 1). The COVID-
19 counselling programme kept this eclectic nature and
included person-centred, psychodynamic, cognitive-behavioural,
and crisis interventional elements. Counselling was provided
primarily by members of the CC (two counselling psychologists
and two clinical psychologists). Seven other psychologists
affiliated to ELTE joined the efforts on a voluntary or contractual
basis to cater for the need triggered by COVID-19. The
programme was operating in parallel with the usual six-session-
long service.

University members could register to the CC online. Upon
registration, clients could choose from receiving immediate
support related to coping with the pandemic or the general,
six-session-long counselling programme. Clients were offered
support on a first come first served basis. Overall, 47 clients
received support (for details see Table 2). The CC ended the
specialist service upon the ease of the lockdown after the
first wave of infections as at that point no further lockdowns
were expected.

Beside the one-on-one counselling support, the CC developed
a psychoeducational guide aiming to improve resilience and well-
being among university members by offering a range of coping
strategies (39). This guide was sent to all university members by
emails and it was made available on the university’s website and
Facebook pages.

In June 2020, upon completion of the service, all counsellors
involved in the COVID-19 counselling programme were
consulted and asked to share their experiences with taking part
in a such a brief, online service. The consultation took place
online and key experiences and observations were summarised
in the form of written notes. The authors analysed counsellor
experiences by looking for key patterns and these patterns were
developed in iterations among authors.

TABLE 2 | Participants of the COVID-19 counselling programme.

Beneficiaries Applied to

the

programme

Attended the

programme

Local students 39 35 (31 female, 4 male)

16 Bachelor students, 18

Master, 1 PhD students

International students 12 11 (8 female, 3 male)

5 Bachelor students, 4

Master, 2 other students

Employees 1 1 (1 female)

Total 52 47 (40 female, 7 male)

TABLE 3 | Summary of counsellor observations.

Challenges reported

by clients

Interruption to

everyday life

Mental health-related

consequences

Complex issues

uncovered

Features of an online,

brief counselling

programme

Focus and elements of

counselling

Building rapport

Experiences of a

counsellor in the time of

crisis

The frames of online

counselling

EXPERIENCES WITH THE COVID-19

COUNSELLING PROGRAMME

Counsellors of the COVID-19 counselling programme observed
three key patterns: (a) challenges reported by clients; (b) features
of an online, brief counselling programme; (c) experiences of a
counsellor in the time of crisis. Table 3 provides a summary of
counsellor observations and the next section will discuss these
features in detail.

Challenges Reported by Clients
Most of the clients reported challenges in the following areas:
(a) interruption to everyday life; and (b) mental health-
related consequences.

Interruption to Everyday Life
An overarching concern was the major interruptions to everyday
life. Many found it difficult to develop a new daily routine in
quarantine, experienced financial and housing-related hardships,
or troubles with distance learning.

Most clients found it challenging to adjust to a daily routine
in quarantine: structuring the day and finding the balance
between productivity and recreational activities at home proved
to be difficult. Many reported conflicts with family members
or partners. Others experienced changes in eating and sleeping
habits: how many times a day they ate, at what time they went
to sleep or woke up. Certain clients, particularly extraverted
students, experienced mental health difficulties due to the
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separation from their community and the absence of social
activities. Others found that the fact that all social gatherings were
cancelled relieved stress since they did not fear missing out.

Most clients reported financial or accommodation-related
challenges. Many students who used to work beside their studies
lost their job and found it difficult to make ends meet. This hit
international students from lower socio-economic backgrounds
especially hard. Due to the closure of dormitories, many had to
leave their accommodation until further notice and move back
with their family. This uncertainty about housing and the lack
information about when students could return caused trouble
for many. International students, often residing in Hungary on a
limited residence permit, felt anxious about constantly changing
travel restrictions while being in quarantine in a foreign country.
Meanwhile, Hungarian students on exchange programmes were
stressed because of being in quarantine abroad, often in highly
infected areas.

Finally, some clients had challenges with distance learning.
They experienced an increased workload while not having clear
channels of communication with other students and teachers.
Many felt that they lacked the self-discipline needed to keep up
with their work. Those who finished their studies were unsure
about how final exams would take place and their future career
opportunities also remained uncertain.

Mental Health-Related Consequences
While most clients came across at least one of the difficulties
described above, their lived experience differed greatly. Overall,
counsellors found it difficult to decide what behaviours could
be considered as a normal human reaction to crisis and when
symptoms reached clinical severity. Clients’ mental health was
impacted by the presence of the virus, rapid changes, and
uncertainty as to how long the pandemic will last and what
impact it will have. Fear, anxiety, and even panic attacks were
reported frequently. Other problems included depressive mood,
fatigue, eating and sleeping disturbance, hopelessness, loss of
interest and motivation, and occasionally impulsive behaviour.
Group dynamics only made symptoms worse: for example,
students in dormitories reported an elevated sense of fear and
stress due to constant group discussions about COVID-19.

Complex Issues Uncovered
For a few clients, the pandemic acted as a trigger to
pre-existing mental health conditions. In these cases, the
counselling process rapidly uncovered more complex problems
behind symptoms experienced during quarantine. For example,
counsellors observed an increase in psychotic symptoms, the
use of psychoactive substances, and porn addiction. The three
sessions offered by the COVID-19 counselling programme were
not enough to manage these complexities and therefore these
clients were referred to specialist services. However, due to the
closure of many public and private health departments it was
nearly impossible to find available specialist care.

Overall, most of the clients found it difficult to adjust to
life in quarantine and develop a new daily routine. Mental
health-related consequences included symptoms such as fear,
stress, fatigue, and depressive mood. On occasion more complex
problems were uncovered and referred to specialist care. Referral

was difficult because of the closure of many health departments
due to COVID-19.

Features of an Online, Brief Counselling

Programme
The COVID-19 counselling programme had many unique
characteristics as compared to the longer, more in-depth service
that the CC normally offers. On the one hand, it was significantly
shorter with only one to three sessions, it took place virtually
and it had a pandemic-oriented focus. The brevity and the online
nature of the programme led to novelties in counselling such
as: (a) changes in the focus and elements of counselling; (b)
new ways of building rapport; and (c) changes in the frames of
online counselling.

Focus and Elements of Counselling
Firstly, the programme had an explicit focus on coping with
the crisis. This is different from a service in which the focus is
developed together by the client and the counsellor as part of
the counselling process. We used a crisis interventional approach
to counselling. On the one hand, this allowed counsellors to
create a space for clients in which they felt comfortable expressing
emotional reactions regarding the ongoing lockdown. On the
other hand, this approach also allowed for bringing cognitive,
psychoeducational perspectives into counselling so that clients
can find personality-oriented coping strategies.

The brevity of the programme resulted in a more coaching-
like intervention with an accelerated counselling process. The
first session allowed for the exploration of the consequences of
the pandemic, while the counsellor offered emotional support.
The second and third sessions had an emphasis on personal
coping strategies and best practises tomaintain well-being during
a crisis. Meanwhile, the time limitation did not allow for a
deeper and less directive exploration of difficulties or more the
use of complex interventions. Given the novel delivery method
of the intervention, counsellors expressed the importance of
supervision in between sessions.

Building Rapport
Building rapport was challenging: many counsellors thought that
the brevity and the online environment of the programme led to a
distant client-counsellor relationship, especially when comparing
to the six-session-long service. For example, there was no time
for a complete first interview and the high turnover of clients
meant that it was challenging to develop a deeper relationship
with clients. Some counsellors felt pressured to achieve visible
progress over the course of only three sessions and this may have
impacted how they built rapport.

The online delivery of counselling had a unique impact
on building rapport. In most cases the video chat allowed
clients and counsellors to see one another’s face. However,
metacommunication (such as gestures and body movements)
and contextual clues (such as clothing) were oftentimes missing
from online communication. Some felt that this restricted contact
negatively impacted rapport or made the relationship feel as
unrealistic. At times, weak internet connexion distorted the video
chat, or the connexion was interrupted, influencing rapport and
the effectiveness of counselling.
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The online environment also brought about some advantages.
It offered a different way of building rapport: instead of meeting
in the counsellor’s office, the venue of the counselling was
one another’s home or private space. Many clients thought
that this allowed for more intimacy, although it made others
feel uncomfortable.

The Frames of Online Counselling
The brief, online delivery model brought about changes in the
frames of counselling [the fixed elements, the boundaries and
the context of the counsellor-client relationship set out for the
client’s benefit (40)]. The online aspect meant that it was harder
for the counsellor to control the frames. Counselling often had
to take place in unusual settings so that both the client and the
counsellor can be alone. Examples include in a park, on the
street, in a car or even in the bathroom. Family members or
roommatesmay have interrupted the session, or the client did not
feel comfortable speaking freely due to the presence of others next
door. Some clients experienced fatigue due to the heavy online
presence during the day andmany reported a difficulty of shifting
focus from work to counselling.

For others, attending sessions from their private space made
them feel more relaxed and this facilitated self-reflection. Clients
with social anxiety added that it was easier for them to engage in
counselling and talk freely on an online platform. Meanwhile, the
online model meant less cancellations and clients arrived more
on time compared to in-person counselling.

In sum, the COVID-19 counselling programme differed from
in-person counselling in its brevity and online nature. Changes
included an explicit focus on coping with the crisis, a difficulty in
building rapport with clients, and new frames in counselling.

Experiences of Counsellors in the Time of

Crisis
Conditions imposed by the pandemic affected counsellors as well:
they had to manage the impact of the crisis on their personal life,
adapt to remote work and face an increased risk for burnout.

Counsellors were exposed to the same crisis that they were
supposed to help manage and were left with little time to cope
with difficulties in their own life. Many of the challenges they
experienced overlapped with those of clients. Some colleagues
found it difficult to structure their day and separate work
and recreational activities. For others, the presence of family
or partner made it hard to talk freely. At times, working
remotely meant disturbing noises during counselling, such as
renovation from the background. Many counsellors found that
it was a novel professional challenge to let clients virtually
enter their home. However, certain colleagues found it easier
and more comfortable to prepare for sessions remotely. In
general, the blurred boundaries between work and private life,
sitting in front of the computer the whole day and the lack
of social and recreational activities challenged counsellors’ own
mental health.

The similarity of experiences with clients led to a risk of
distraction by the counsellors’ own feelings or becoming too
involved with the client’s individual circumstances, hence losing
the emotional distance necessary to help. Moreover, counsellors

lacked previous training regarding crisis interventions and the
mental health consequences of a public health crisis.

The rapidly changing working conditions and the high
turnover of clients increased the counsellors’ risk of burnout.
Some counsellors experienced pressure to achieve quick and
visible progress in a short timeframe. Others felt that the
programme’s brevity hindered getting more deeply involved with
the counselling process. Many thought that the heavy focus on
the pandemic made the process become somewhat repetitive.
These difficul ties challenged the motivation of counsellors: most
of them reported increased fatigue. Besides, many counsellors
experienced loneliness, missed the in person contact with clients
and the support of colleagues with counselling.

DISCUSSION

Despite the fact that there have been severe mental health
consequences of the COVID-19 pandemic, there is a lack of
empirical evidence about the features of providing mental health
counselling in the time of crisis. The COVID-19 counselling
programme provided by ELTE in Hungary offered mental health
support to university students and employees with a focus on
coping with the pandemic. In this paper we discussed three key
features of the service: challenges reported by clients, features
of a brief, online counselling programme, and experiences of
counsellors during the pandemic.

The majority of clients had difficulties with developing a
daily routine in quarantine and many had challenges with
making ends meet, housing, or distance learning. Due to the
rapid changes and uncertainty of how the crisis evolves, clients’
mental health was severely affected. Symptoms reported the most
frequently included fear, stress, and anxiety. These are symptoms
that similar studies from across the globe have been widely
reporting (11, 12, 37). Other experiences included depressive
mood, fatigue, disturbed eating and sleeping habits and a loss
of motivation and interest, in line with previous work (7, 8, 37).
At times, pre-existent mental health problems were revealed by
counselling, such as psychotic symptoms, addictive behaviours,
and problematic internet use or substance abuse. Such cases were
also reported in studies investigating mental health care during
COVID-19 (18).

The vast majority of clients taking part in our programme
were students: most of them are not carers and are financially
dependent on their family. Therefore, caring responsibilities and
financial problems were much less represented in their views
compared to the general population (41, 42). On the other hand,
students were generally worried about the lack of social activities
and their future career opportunities, especially those closer to
graduation. International students would have benefitted from
special care being in quarantine in a foreign country and being
even more prone to financial- and housing-related uncertainty.

Due to its brief and online nature, counselling had a set of
unique features as compared to in-person care. First, its explicit
focus was to help clients cope with the pandemic. Counsellors
took a cognitive, problem-oriented approach with elements of
psychoeducation, coaching, and crisis intervention. They also
aimed to help clients relieve distress and express emotions, while
building personality-oriented coping strategies. Building rapport
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TABLE 4 | Key implications.

Key implications

Mental health interventions should be evaluated for effectiveness even in the time

of crisis

More research is needed to understand the implications of remote counselling

services

Counsellors should be trained on providing support remotely and respond to a

societal crisis with mental health consequences.

There is a need for socially distanced specialist psychiatric services in the time of

crisis.

was challenging in an online environment: metacommunication
and contextual cues were regularlymissing from communication.
The frames of counselling also changed due to the online
environment and counsellors had less control over them. Sessions
often had to take place in unusual settings so that clients and
counsellors can talk freely and comfortably.

Finally, counsellors’ experiences often overlapped with those
of clients: they had to adjust to remote work and address the
impact of crisis on their personal life. This overlap put them at
a risk of losing the necessary distance from clients so that they
can best support them in counselling. Counsellors were also at a
risk of burnout and fatigue due to the high turnover of clients,
a lack of training on addressing a crisis, and blurred boundaries
between work, private life, and limited recreational possibilities.
Burnout has been extensively discussed in literature regarding
medical staff (43).

IMPLICATIONS

The COVID-19 counselling programme’s development was a
rapid reaction to the quickly evolving pandemic. The possibility
of running counselling online allowed that mental health care
could take place at all given the conditions. As the programme
only consisted of 3 sessions, a larger number of people in
need could be reached. It also allowed for easy access to
mental health care and short waiting times for beneficiaries. A
summary of the key implications of this work can be found
in Table 4.

The question remains as to how counselling can better react
to unprecedented, high risk events, and crises. Literature recently
published about mental health services during the pandemic
suggest that psychological interventions are not adequately
planned and coordinated in a crisis like COVID-19; and
there is a lack of focus on intervention implementation and
professionals trained in crisis management (44). Our experience
with the COVID-19 counselling programme is aligned with this.
ELTE’s Counselling Centre developed the intervention with the
intention of offering support as quickly as possible, without a
strong emphasis on implementation frameworks. Overall, clients
reported that they found the COVID-19 counselling programme
beneficial despite all the challenges. There is an abundance
of published work drawing attention to the need to invest
in mental health services and a growing literature evaluating
intervention effectiveness in COVID-19 (45). However, there is

not enough quantitative evidence about the effectiveness of brief
online interventions in crisis management. Likewise, there are
only few reports on practical experiences with mental health
counselling during the crisis. We therefore encourage experience
and knowledge sharing across practitioners. We also suggest the
use of impact measurement tools in the field of mental health
counselling in any next crisis or potential second wave.

The pandemic brought attention to the need of better
understanding online services. Online counselling proved to be
helpful for our clients with social anxiety. Existing literature
shows that eHealth methods can be of help in supporting health
care workers in a crisis like COVID-19 (46). However, more
research is needed about eHealth and delivering interventions
online to understand which techniques work most efficiently
(47). It should also be highlighted that populations at risk of
infection, because of their age or economic class, may be at a
disadvantage using eHealth services (48).

Counsellors had to quickly adapt to the new, online way of
offering services while managing their personal life. They had
to find the right focus for the 3 sessions, recognise the limits of
the service and differentiate whether a client reports symptoms
of a mental health disorder. Their response to crisis could be
improved if the pre-service training for students in relevant
fields included a stronger emphasis on crisis intervention and
preparedness. Counsellors, and helping professionals broadly
speaking, should have access to support with their own mental
health to avoid burnout during crisis (49). Regular supervision
could help them maintain their own mental health as well
as reflect on how best the clients can be supported. Finally,
future research on counselling services could investigate in
depth how counsellors experience contextual changes in their
working environment.

Referring cases beyond the competency of counselling
proved to be a challenge due to the closure of specialist
services. A solution to this could be designing socially
distanced, emergency services for urgent cases needing mental
health care.

CONCLUSION

The COVID-19 pandemic brought about unique difficulties
in the form of immense, rapid changes and little time to
adjust. The COVID-19 counselling programme in Eötvös Loránd
University, Hungary is an example of providing online mental
health counselling support in the time of crisis. In this paper
we summarised our observations regarding the experiences
of clients, the features of the programme and experiences of
counsellors. We saw in practise what a public health crisis
can bring about in terms of its psychological and psychosocial
impact. We learnt about the challenges and potentials of the
online delivery of mental health care. Based on these experiences,
we suggest that our task as mental health professionals is to
help clients find meaning even in such unprecedented times.
We can use the lessons learnt to further develop mental health
services—for example by evaluating intervention effectiveness
in crisis. Experience and knowledge sharing across practitioners
should be encouraged, therefore improving how our field reacts
to unexpected, high risk events, and crises. Our report about
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the COVID-19 counselling programme is contributing to this
knowledge exchange and reflection.
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29. Gawrych M, Cichoń E, Kiejna A. COVID-19 pandemic fear,

life satisfaction and mental health at the initial stage of the

pandemic in the largest cities in Poland. Psychol Health Med. (2021)

26:107–13. doi: 10.1080/13548506.2020.1861314

30. Ács P, Prémusz V, Morvay-Sey K, Pálvölgyi Á, Trpkovici M, Elbert G, et al.

Effects of COVID-19 on physical activity behavior among university students:

results of a Hungarian online survey. Health Probl Civiliz. (2020) 14:174–

82. doi: 10.5114/hpc.2020.98472

31. Chong YY, Cheng HY, Chan HYL, Chien WT, Wong SYS. COVID-19

pandemic, infodemic and the role of eHealth literacy. Int J Nurs Stud. (2020)

108:103644. doi: 10.1016/j.ijnurstu.2020.103644

32. Vostanis P, Bell CA. Counselling and psychotherapy post-COVID-19. Couns

Psychother Res. (2020) 20:389–93. doi: 10.1002/capr.12325
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Background: Smartphone addiction has emerged as a major concern among children

and adolescents over the past few decades and may be heightened by the outbreak of

COVID-19, posing a threat to their physical and mental health. Then we aimed to develop

a decision tree model as a screening tool for unrecognized smartphone addiction by

conducting large sample investigation in mainland China.

Methods: The data from cross-sectional investigation of smartphone addiction among

children and adolescents in mainland China (n = 3,615) was used to build models

of smartphone addiction by employing logistic regression, visualized nomogram, and

decision tree analysis.

Results: Smartphone addiction was found in 849 (23.5%) of the 3,615 respondents.

According to the results of logistic regression, nomogram, and decision tree analyses,

Internet addiction, hours spend on smartphone during the epidemic, levels of clinical

anxiety symptoms, fear of physical injury, and sex were used in predictive model

of smartphone addiction among children and adolescents. The C-index of the final

adjusted model of logistic regression was 0.804. The classification accuracy, sensitivity,

specificity, positive predictive value, negative predictive value, and AUC area of decision

tree for detecting smartphone addiction were 87.3, 71.4, 92.1, 73.5, 91.4, and

0.884, respectively.

Conclusions: It was found that the incidence of smartphone addiction among children

and adolescents is significant during the epidemic. The decision tree model can be used

to screen smartphone addiction among them. Findings of the five risk factors will help

researchers and parents assess the risk of smartphone addiction quickly and easily.

Keywords: decision tree model, smartphone addiction, COVD-19, children, adolescents
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INTRODUCTION

The use of personal mobile devices connected to the Internet
has become commonplace in the contemporary society. With
the advent of the fifth-generation (5G) mobile networks
and the continuous innovation of scientific technology,
smartphones with many functions have become an integral
part of our daily lives. The 44th Statistical Report on China’s
Internet Development, released by the China Internet Network
Information Center (1) has stated that the number of Chinese
netizens (people involved in online communities and users of
Internet) under 18 years old hit 175 million as of June 2019,
with an Internet penetration rate of 93.1%. Nearly 99.1% of
them connect to the Internet via smartphones, indicating
that smartphones have overtaken computers as the most
commonly used devices to access the Internet (2). With the
increasing pervasiveness of the smartphone and Internet in the
adolescent population, the age of minors who were exposed to
the Internet is becoming increasingly younger. Among them, the
proportion of primary-, middle-, and high-school students using
smartphones for the first time account for 23.8, 38.1, and 18.0%,
respectively (1). Moreover, sensation/novelty seeking (3) and
rapid psychological and intellectual maturation (4) make this age
group particularly susceptible to smartphone attraction.

With the development and improvement in the Diagnostic
and Statistical Manual of Mental Disorders (DSM-5) and
the International Classification of Disease (11 revision; ICD-
11), researchers have introduced non-substance addiction as a
psychiatric diagnosis, and have become increasingly concerned
about gaming disorders due to their addictive behaviors (5, 6).
Smartphone/Internet addiction, recognized as a non-substance
addiction, has attracted increasing attention from educators,
health personnel, and the popular media (7–9) due to its
undesired and disadvantageous consequences for users. Such
consequences include academic failures, physical and mental
health problems, and sleep disturbances caused by excessive,
uncontrolled, or inappropriate use of the smartphone (2, 10, 11).
In the past, studies on smartphone addiction were mostly based
on Internet addiction (12, 13). Multi-dimensional factors, such
as poor peer relationships, low self-esteem, personality traits,
and mental health status, can have an impact on the behavioral
disorders of individuals with smartphone/Internet addiction (14–
17). Moreover, psychological interventions, such as cognitive
behavioral therapy (CBT), sandplay therapy and educational
training programming, were recognized as the main effective
approaches to reduce the addiction severity (18). However,
different studies on the effectiveness of CBT are controversial,
and further clinical validation researches are needed (19).

In December 2019, the novel coronavirus disease (COVID-19)
was first reported in Wuhan, Hubei Province, China, spreading
readily to other regions in mainland China and subsequently
to more than 210 countries globally. According to data released
by the United Nations Educational Scientific and Cultural
Organization (UNESCO), the pandemic is impacting close to
363 million students worldwide from the pre-primary to tertiary
level (20). Among them, one in five students is being kept out
of school due, and an additional one in four is being kept

out of higher education establishments (20). In China, more
than 220 million children and adolescents began online study
courses at home instead of conventional teaching models at
school due to the impact of the coronavirus (21). However, given
unstable network signals, the imperfect management of online
teaching and examination, and higher risk of visual loss caused
by cumulative effect of blue light emitted from various electronic
devices (22, 23), online teaching is not only difficult to meet
the learning needs of students, but it also may further aggravate
mental distress. Additionally, prolonged quarantined at home
and a heightened risk of witnessing or suffering violence and
abuse can lead them to difficulties in concentration, as well as
irritability, restlessness, and nervousness (24), and mental health
status has been identified as a prominent factor for smartphone
addiction (16).

At present, the epidemic is still spreading in some countries,
and it will take a long time to completely eliminate the
coronavirus in the future. Traditional face-to-face teaching is still
at great risks, and the combination way of online and offline has
become the main method adopted by educational institutions.
Thus, we investigated on smartphone addiction among children
and adolescents, analyzed its prevalence and developed a decision
tree model as a screening tool for unrecognized smartphone
addiction during the specific COVID-19 pandemic period.

It aimed to provide scientific fundaments for other countries
to screen and cope with smartphone addiction among children
and adolescents during the tough period of global pandemic.

METHODS

Study Population
A large sample questionnaire survey was administered between
February 25 to April 25, 2020. Considering the difficulties caused
by the epidemic to field investigation, we used the program
“Questionnaire Star (https://www.wjx.cn/)” to distribute and
retrieve questionnaires online. The program is well-recognized as
a professional online survey tool, and allows researchers to create,
distribute, and analyze online surveys easily and efficiently. By
employing a convenience cluster sampling method, children
and adolescents ranging from Grade 1 in primary school to
Grade 3 in high school (aged 7–18 years) were recruited across
mainland China.

Initially, respondents of 3,706 children aged from 7 to 12 years
and adolescents aged from 13 to 18 years were recruited using a
convenience sample approach with the help of directors in the
Education Bureau and schools. They assigned tasks to teachers,
who were responsible for distributing e-questionnaires and a
manual of procedures to a WeChat group that included teachers,
students, and parents. For junior students from primary school,
they needed to understand contents of items with the help of
their guardians, and to fill out questionnaires according to their
own judgement, while older adolescents could complete them
independently. Additionally, the guardians who interpreted the
contents of the items shouldmeet the criteria: living together with
the subjects (convenient to observe whether they understand the
content of the item through their expression); have enough time
to communicate with the subjects; without any communication
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barriers; responsible for taking care of their daily life and tutoring
their study tasks. All the respondents were able to submit and
repost the questionnaires directly after filling it out online.

After eliminating 91 respondents for incomplete, invalid, or
missing data, the final sample consisted of 3,615 respondents
from 18 provinces/municipalities in mainland China, resulting
in a response rate of 97.54%.

Measurements
• Personal information form. The authors designed this part

of the questionnaire, which consisted of questions regarding
social-demographic characteristics (e.g., sex, age, and place of
residence), as well as Internet usage habits, goals, and other
COVID-related information (e.g., family members involved
in anti-epidemic work, hours spend on smartphone per day
before/during the epidemic, and purpose of smartphone usage
before/during the epidemic).

• Short Version of Smartphone Addiction Scale (SAS-SV)

is a 10-item self-administered scale of SV-SAS which was
developed to assess a high-risk group of adolescents with
smartphone excessive use or addiction using a 6-point Likert
scale from 1 (not at all) to 6 (very much) (25, 26). The internal
consistency of the test was verified with a Cronbach’s α of 0.911
in adolescents in Korea (25), 0.79 in adolescents and young
adults in Italy (27) and 0.86 in adolescents in China (15). For
this study, after conducting investigation on school students
using SV-SAS, the Cronbach’s α value was 0.916, which further
demonstrated that this measurement had a good reliability. In
references to the previous studies, the cut-off value of this scale
was defined by sex, specifically 31 for female and 33 for male,
respectively (25, 28).

• The Internet Addiction Scale (IAS) was designed for
screening Internet addicts (≥70), possible Internet addicts
(40–69), and non-addict (≤30) referring to the diagnostic
criteria (DSM-IV-TR) of pathological gaming and the degree
of preoccupation and compulsives to go online (29). In this
study, the threshold value of Internet addiction was set as the
scores of 70 or higher by employing the sum of all the 20 items
with a 5-point Likert scale range from 1 (never) to 5 (always).

• Spence Child Anxiety Scale (SCAS) was first designed by
Spence in 1997 (30), and which was then further refined
by Zhao and Wang et al. to construct a self-rating scale
for children and adolescents (31). This scale comprises six
subscales (including separation anxiety, physical injury fear,
social phobia, panic disorder, obsessive disorder, generalized
anxiety) with a total of 44 items that evaluate anxiety
symptoms among children and adolescents, with a 4-point
Likert scale ranging from 0 (never) to 3 (always). Scores
of the total scale each subscale are calculated by totaling
the responses.

• Children’s Depression Inventory (CDI) was initially
developed and further modified by Kovacs et al. (32, 33),
and measures depression symptoms among children and
adolescents aged 7–17 years. Prior work has demonstrated
that the CDI has satisfactory reliability and validity in the
Chinese population (34), and can be divided into three types
of depressive symptom-screening groups: clinical depressive

symptom (≥19), subclinical depression (12–18), and normal
(≤12) (35).

• Coping Style Scale (CSS)was developed by Chen et al. in 2000
based on the theory of social interaction and self-regulation
with a sample of Chinese middle-school students (36, 37). It
has 36 items in a Likert-style scale, ranging from 1 (never) to
4 (often), and asks respondents to rate their competence in
coping with stress from either a problem-focused perspective
(including solving problems, seeking social support, and
positive rationalizations) or emotion-focused perspective
(including endurance, avoidance, expressing emotions, and
fantasy/denial). Higher scores indicate better ability to cope
with stress (36).

Ethics Statement
This study involving participants of children and adolescents
in mainland China were reviewed and approved the Ethics
Committee of the First Affiliated Hospital of China Medical
University (No. 2020-202-2). Prior to filling out the survey, all of
the anonymous volunteer participants and their guardians were
informed of the purpose and significance of the study in detail,
and freely made the decision to participate in or not.

Statistical Analysis
Statistical analyses were performed with SPSS (Version 18.0,
SPSS Inc., Chicago) for Windows and the R version 3.6.3
(http://www.r-project.org). Frequencies (percentages) and
means (standard deviations, SDs) were used to analyze personal
information, levels of the respondents’ depression, as well as
continuous variables of anxiety symptoms and scores relating to
problem/emotion-focused coping styles. Chi-square tests were
conducted to investigate differences in the personal information,
and we constructed the categorical variable of the presence
of depression symptoms to compare between the smartphone
addiction and non-addiction groups.

We then assessed the association between outcome variables
(the reported level of smartphone addiction) and potential
predictors (including demographics, COVID-related variables,
as well as levels of anxiety, and coping style) employing bivariate
logistic regression analyses, while adjusting for other identified
explanatory variables with a P-value less than or equal to
0.05. Moreover, we further simplified the complex logistic
regression model into a visualized nomogram, and measured
its discrimination (the model’s ability to distinguish among
participants whether they developed smartphone addiction
or not, as indicated by modification of Harrell’s C-index
to accommodate censoring) employing R and calibration
(agreement between observed and predicted proportions
of participants with smartphone addiction) employing
calibration plots.

Afterwards, a decision tree, as a non-linear discrimination
method, which was considered to be one of the most popular
approaches for representing classifier in the field of statistics,
machine learning, data mining, and medicine (38). It can be
used to build models by splitting the sample into progressively
smaller subgroups. Then, the specific procedure is iterative at
each branch of the tree, and the independent variables which have

Frontiers in Psychiatry | www.frontiersin.org 3 June 2021 | Volume 12 | Article 652356118

http://www.r-project.org
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Duan et al. Risk Factors of Smartphone Addiction

the most significant relationship with the dependent/outcome
variable are selected step by step by employing a specific
criterion (39). That is, smartphone addiction among children and
adolescents presents or absents was set as the target outcome
variable in this study. Starting at the root of the decision tree, data
were split into two groups that best separated the target classes,
and repeated this procedure for each of the child-node until all
variables were assigned to high or low risk group. The decision
rules also provide specific information about risk factors on the
basis of rule induction. In order to derive a reliable conclusion,
2,000 subjects were randomly selected from all participants and
all smartphone addiction subjects were used to develop a decision
tree model, and other remaining data were used to validate it
internally. Then the classification accuracy, sensitivity, specificity,
positive/negative predictive value and area under the curve
(AUC) were calculated to further test the accuracy of this model.

RESULTS

We analyzed data from 3,615 participants (49.8% males and
50.2%females) with a mean age of 14.57 (SD = 2.1, range = 7–
18 years). In terms of the residential areas, 0.6% (23/3615) of the
participants were from Hubei Province, the hardest-hit city of
the pandemic in China. As expected, 80% (2894/3615) of subjects
reported smartphone possession. Further analysis demonstrated
that 3.0% (109/3615) of them already owned smartphones by the
age of six, while the penetration rates of smartphone for children
and adolescents were 40.1% (1448/3615) and 18.3% (661/3615),
respectively. During the outbreak, the number of respondents
using smartphones for more than 5 h a day rose from 85 prior
to the outbreak to 288 during the pandemic period. The main
purpose of using smartphones in both periods was to study, but
the proportion was much higher (78.5%) during the epidemic
than before (57.0%). Compared with younger children (24.8%),
older adolescents (23.3%) were more likely to become addicted
to smartphones, and the overall prevalence rate of smartphone
addiction among all of the respondents was 23.5% (813/3615).
Other demographics and COVID-related characteristics of the
samples are presented in Tables 1, 2.

We classified 849 subjects, including 366 males and 483
females, who scored 19 or above on the SAS-SV as smartphone
addicts. According to chi-square analysis (Tables 1, 2),
smartphone addictive respondents were more likely to be
female (X2 = 19.659, P < 0.01), study in key schools (X2 = 7.081,
P < 0.01), possess smartphones at an earlier age (X2 = 14.884,
P < 0.01), have smartphones or other electronic devices (X2 =

44.830, P < 0.01), family members involved in pandemic work
(X2 = 4.609, P < 0.05), spend more time per day on smartphone
during the pandemic (X2 = 10.659, P < 0.05), the main purpose
of smartphone usages before (X2 = 84.604, P < 0.01) and during
(X2 = 26.895, P < 0.01) the epidemic, as well as willingness to
engage in medical profession (X2 = 11.823, P < 0.01).

Table 3 shows the means and SDs, as well as the results
of a t-test that examined the influence of continuous variables
(e.g., coping styles, anxiety symptoms, and its six subscales) on
smartphone addiction. The results revealed that the overall level

of anxiety symptoms and its six subscales of all of the children
and adolescents with smartphone addiction were significantly
higher than those of non-addicts (P < 0.01). However, when
examined as a function coping style, we found that respondents
who were primarily emotion focused in their coping scores were
significantly higher than those of non-addicts (P < 0.05), while
those who adopted a more problem-focused coping style scored
significantly lower than those of non-addicts (P < 0.01). That
is, the ability of smartphone addicts to cope with stress was
significantly lower than that of non-addicts.

Logistic regression analysis identified four factors as
being significantly associated with an increased level of
smartphone addiction in children and adolescents: hours spend
on smartphone per day during the epidemic (adjusted OR 1.544,
95%CI 1.402–1.703), total scores of SCAS (adjusted OR 1.206,
95%CI 1.152–1.264), and tendency to adopt an emotion-focused
copying style (adjusted OR 1.059, 95%CI 1.047–1.071), and
Internet addiction (adjusted OR 21.438, 95%CI 12.418–34.387).
In contrast, other fours variables, including sex (adjusted OR
0.565, 95%CI 0.465–0.686), willingness to engage in medical
profession (adjusted OR 0.928, 95%CI 0.863–0.997), fear
of physical injury (adjusted OR 0.656, 95%CI 0.527–0.816),
problem-focused coping style (adjusted OR 0.987, 95%CI 0.977–
0.996) were found to be significantly associated with decreased
levels of smartphone addiction.

As shown in Figure 1, the result of logistic regression was
visualized in the form of a nomogram. According to the
calibration curve (Figure 2), the cross-validated C-index of the
results of nomogram was 0.804, representing the predicted risk
of smartphone addiction among children and adolescents was
consistent with the observed incidence. Besides, we further
identified that respondents who were female or unwilling
to engage in medical profession were at greater risk of
smartphone addiction.

The decision rules have illustrated in the decision tree model
(Figure 3). Five variables were selected by the program for the
decision tree of smartphone addiction. Among them, Internet
addiction was the most significant determining factor, which
located at the root of the decision tree and presented as the first-
level split of two initial branches. Hours spend on smartphone
during the epidemic (more than 5 h) and level of clinical anxiety
symptoms (SCAS total scores) were located on the second-
, third-level split, respectively. And sex (being female) and
fear of physical injury were followed on the fourth-level. The
classification accuracy, sensitivity, specificity, positive predictive
value, negative predictive value, and area under the curve (AUC)
for detecting smartphone addiction were 87.3, 71.4, 92.1, 73.5,
91.4%, and 0.884.

DISCUSSION

Due to its unstandardized diagnostic criterion (e.g., problematic
phone use and smartphone addiction risk), the prevalence rates
of children and adolescents vary widely from 5 to 50% (40).
Therefore, in order to eliminate the bias caused by using different
measurement and scoring criteria, we reviewed studies using the
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TABLE 1 | Frequencies and chi-square test of smartphone addiction and non-addicts on social-demographic characteristics (N = 3,615).

Variables Total N (%) Smartphone addiction N (%) X2

Yes (N = 1,237) No (N = 2,378)

Sex

Male 1,799 (49.8) 366 (20.3) 1,433 (79.7) 19.659**

Female 1,816 (50.2) 483 (26.6) 1,333 (73.4)

Age (years)

7–12 351 (9.7) 87 (24.8) 264 (75.2) 0.366

13–18 3,264 (90.3) 762 (23.3) 2,502 (76.7)

Residential areas

Hubei Province 23 (0.6) 6 (5.4) 17 (73.9) 0.087

Others 3,592 (99.4) 843 (23.5) 2,749 (76.5%)

Region

Urban 1,781 (49.3) 428 (24.0) 1,353 (76.0) 1.799

Town 384 (10.6) 80 (20.8) 304 (79.2)

Rural 1,450 (40.1) 341 (23.5) 1,109 (76.5)

Only child status

Yes 1,775 (49.1) 417 (23.5) 1,358 (76.5) 0.001

No 1,840 (50.9) 432 (23.5) 1,408 (76.6)

Family status†

Nuclear family 2,459 (68.0) 557 (22.7) 1,902 (77.3) 3.071

Extended family 887 (24.5) 225 (25.4) 662 (74.6)

Single-parent family 73 (2.0) 19 (26.0) 54 (74.0)

Etc. (e.g., step-family) 196 (5.4) 48 (24.5) 148 (75.5)

Education level

Primary school 211 (5.8) 55 (26.1) 156 (73.9) 1.006

Secondary school 2,041 (56.5) 471 (23.1) 1,570 (76.9)

High school 1,363 (37.7) 323 (23.7) 1,040 (76.3)

Types of the school‡

Ordinary 1,634 (45.2) 350 (22.0) 1,284 (78.0) 7.081**

Key 1,981 (54.8) 499 (24.7) 1,482 (75.3)

Age at possessing smartphones

Yes, before 6 years old 109 (3.0) 94 (86.2) 15 (13.8) 14.884*

Yes, during 7–12 years old 1,448 (40.1) 1,112 (76.8) 336 (23.2)

Yes, during 13–18 years old 1,397 (38.6) 1,135 (81.2) 262 (18.8)

No1 661 (18.3) 503 (76.1) 158 (23.9)

Have electronic devices

Only have smartphone 1,725 (47.7) 1,372 (79.5) 353 (20.5) 44.830**

Have smartphone and other devices 1,169 (32.3) 967 (82.7) 202 (17.3)

Have other devices without

smartphone

296 (8.2) 203 (68.6) 93 (31.4)

No1 425 (11.8) 302 (71.1) 123 (28.9)

†Nuclear family denotes living with parents, and extended family represents living with parents and grandparents.
1“No” represents that respondents do not possess smartphones or electronic devices independently or share them with other siblings. However, they still have the opportunity to

access to the mobile network through smartphones of their caregivers or friends.
‡Compared with other schools, key schools are ranked at the top of their regional rankings in terms of their comprehensive strength. Moreover, key schools often select the best students

based on their entrance examination and interview scores, while ordinary schools take the rest as their main source of students.

SAS-SV, Short version of the Smartphone Addiction Scale.

*P < 0.05; **P < 0.01.

diagnostic scale of SAS-SV and found that the prevalence of
smartphone addiction of children and adolescents was 22.8% in
China (10), 16.9% in Switzerland (28), and 12.5% in Spain (41).
These rates were all lower than the prevalence rates reported in

our study (23.5%). We speculate that children and adolescents
may be more at risk of smartphone addiction because they are yet
to develop mature self-control and competence in smartphone
use. This may particularly affect respondents whose family
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TABLE 2 | The impact of reported COVID-19 related information and clinical depressive symptoms on smartphone addiction (N = 3,615).

Variables Total N (%) Smartphone addiction N (%) X2

Yes (N = 1,237) No (N = 2,378)

Family member involved in anti-epidemic work

Yes 167 (4.6) 70 (41.9) 97 (58.1) 4.609*

No 3,448 (95.4) 1,167 (33.8) 2,281 (66.2)

Occupation of the father who involved in anti-epidemic work

Medical personal 20 (12.0) 7 (35.0) 13 (65.0) 0.749

Non-medical-staff 147 (88.0) 38 (25.9) 109 (74.1)

Occupation of the mother who involved in anti-epidemic work

Medical personal 31 (18.6) 10 (32.3) 21 (67.7) 0.546

Non-medical-staff 136 (81.4) 35 (25.7) 101 (74.3)

Family member or friend infected with coronavirus

Yes 16 (0.4) 4 (25.0) 12 (75.0) 0.063

No 3,599 (99.6) 845 (23.5) 2,754 (76.5)

Concern about the epidemic

Very concerned 2,109 (58.4) 480 (22.8) 1,629 (77.2) 0.619

Concerned 1,182 (32.7) 287 (24.3) 895 (75.7)

Average 301 (8.3) 79 (26.2) 222 (73.8)

Not concerned 15 (0.4) 4 (26.7) 11 (73.3)

Very unconcerned 8 (0.2) 1 (12.5) 7 (87.5)

Implementation of the precaution and control measures

Strictly enforced 3,396 (94.9) 801 (23.6) 2,595 (76.4) 2.462

Sometimes 202 (5.6) 42 (20.8) 160 (79.2)

Occasionally 13 (0.4) 5 (38.5) 8 (61.5)

Never 4 (0.1) 1 (25.0) 3 (75.0)

Learning affected by the epidemic

Yes 1,978 (54.7) 443 (22.4) 1,535 (77.6) 2.883

No 1,637 (45.3) 406 (24.8) 1,231 (75.2)

Graduation affected by the epidemic

Yes 1,286 (35.1) 287 (22.3) 999 (77.7) 1.516

No 2,329 (64.4) 562 (24.1) 1,767 (75.9)

Hours spend on smartphone per day before the epidemic

≤1 h 1,258 (34.8) 296 (23.5) 962 (76.5) 0.026

1–3 h 1,413 (39.1) 333 (23.6) 1,080 (76.4)

3–5 h 578 (16.0) 135 (23.4) 443 (76.6)

≥5 h 366 (10.1) 85 (23.2) 281 (76.8)

Hours spend on smartphone per day during the epidemic

≤1 h 396 (11.0) 79 (19.9) 317 (80.1) 10.659*

1–3 h 1,117 (30.9) 264 (23.6) 853 (76.4)

3–5 h 1,016 (28.1) 218 (21.5) 798 (78.5)

≥5 h 1,086 (30.0) 288 (26.5) 798 (73.5)

Purpose of smartphone usages before the epidemic

Study 2,059 (57.0) 1,528 (74.2) 531 (25.8) 84.604**

Chatting 489 (13.5) 442 (90.4) 47 (9.6)

Watching videos 264 (7.3) 229 (86.7) 35 (13.3)

Surfing on Internet 467 (12.9) 361 (77.3) 106 (22.7)

Play games online 254 (7.0) 219 (86.2) 35 (13.8)

Etc. 82 (2.3) 65 (79.3) 17 (20.7)

Purpose of smartphone usages during the epidemic

Study 2,837 (78.5) 2,183 (76.9) 654 (23.1) 26.895**

Chatting 222 (6.1) 193 (86.9) 29 (13.1)

Watching videos 144 (4.0) 124 (86.1) 20 (13.9)

(Continued)
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TABLE 2 | Continued

Variables Total N (%) Smartphone addiction N (%) X2

Yes (N = 1,237) No (N = 2,378)

Surfing on the Internet 211 (5.8) 170 (80.6) 41 (19.4)

Play games online 149 (4.1) 130 (87.2) 19 (12.8)

Etc. 52 (1.4) 44 (84.6) 8 (15.4)

Willingness to engage in medical profession

Always 1,590 (44.0) 335 (21.1) 1,255 (78.9) 11.823**

A little uncertain after the epidemic 278 (7.7) 76 (27.3) 202 (72.7)

Very willingly after the epidemic 678 (18.7) 159 (23.5) 519 (76.5)

Never 1,069 (29.6) 281 (26.3) 788 (73.7)

Clinical depressive symptoms

Non-depressed 2,121 (58.7) 490 (23.1) 1,631 (76.9) 0.513

Subclinical depression 722 (20.0) 176 (24.4) 546 (75.6)

Clinical depression 772 (21.3) 183 (23.7) 589 (76.3)

*P < 0.05; **P < 0.01.

TABLE 3 | Means, standard deviations on anxiety and coping style for smartphone addiction and non-addiction.

Variables Total Smartphone addiction t

Yes (N = 1,237) No (N = 2,378)

Anxiety symptoms 28.76 ± 19.22 38.78 ± 21.08 25.68 ± 17.50 18.148**

Separation anxiety 4.25 ± 3.45 5.69 ± 3.74 3.80 ± 3.22 14.394**

Physical injury fear 4.15 ± 3.18 5.10 ± 3.23 3.86 ± 3.10 10.012**

Social phobia 6.11 ± 4.00 8.07 ± 4.33 5.51 ± 3.70 16.958**

Panic disorder 4.66 ± 4.93 6.92 ± 5.62 3.97 ± 4.47 15.752**

Obsessive disorder 4.45 ± 3.78 6.09 ± 4.20 3.94 ± 3.50 14.925**

Generalized anxiety 5.13 ± 3.60 6.91 ± 3.93 4.59 ± 3.30 17.100**

Coping style

Problem-focused coping

style

53.26 ± 11.61 51.74 ± 13.23 53.67 ± 11.08 −4.247**

Emotion-focused coping

style

37.09 ± 9.80 37.99 ± 11.04 36.89 ± 9.40 2.890*

SD, Standard Deviation.

*P < 0.05; **P < 0.01.

members were involved with pandemic work andmay not receive
sufficient care from their parents/caregivers, and therefore, able
to use smartphones without guidance. Additionally, as a new
generation of digital natives emerges with the curiosity to
pursue novel experiences, respondents are desperate to express
their thoughts, hunt for emotional support, and build peer
relationships on a novel online stage using various applications
(“Apps”) (42). The instant reactions and feedbacks delivered by
smartphones further promote their dependence on smartphones
(43). It was reported that netizens aged 15–19 years have the
largest number of mobile apps per capita in China, and studying,
listening to music and playing games were the most frequent
online activities (1).

Furthermore, as shown in Table 1, the prevalence rate of
smartphone addiction in children (24.8%) was slightly higher
than adolescents (23.3%), which could be interpreted by the

fact that Chinese students are encouraged to study hard and
pursue better academic performance in a competitive learning
atmosphere (44). As a result of the pandemic, the main method
of studying was to take online classes. Adolescent in middle
school were compelled to adapt to a faster pace of learning and
bear greater academic pressure than children in primary schools,
suggesting that they have to spendmore time on studying instead
of playing games online, which may somewhat reduce the risk of
smartphone addiction.

Additionally, in order to develop a screening tool of
smartphone addiction, we used three different statistical
approaches, including logistic regression, a nomogram and
decision tree. By plotting calibration, as well as calculating
specificity, sensitivity, positive/negative predictive value, and
AUC, results of logistic regression and model of decision tree
were preferable tools to identify children and adolescents at
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FIGURE 1 | Nomogram for prediction the risk of smartphone addiction. Points for sex, levels of clinical anxiety symptoms (total scores of SCAS), hours spend on

smartphone per day during epidemic, willingness to engage in medical profession, physical injury fear, levels of Internet addiction and emotion/problem-focused

coping style can be obtained by calibrating with the point caliper, and then combined to obtain a total score that can be calibrated with the cumulative risk of

smartphone addiction (%). The assignment values of each classified variable were: sex, 1 = female; 2 = male; hours spend on smartphone per day during the

epidemic, 1(≤1 h)−4 (≥5 h); willingness to engage in medical profession, 1 = never, 2 = very willingly after the epidemic, 3 = a little uncertain after the epidemic, 4 =

always; physical injury fear, 0 (never)−3 (always); Internet addiction, 1 = yes, 2 = no.

FIGURE 2 | Cross-validated calibration plots of the prediction model in risk of smartphone addiction. The smaller distance of the scatter points from the dotted line,

the better calibration indicated.

high risk of smartphone addiction. According to the obtained
logistic regression results and decision tree model (Figure 3),
Internet addiction was the most significant variable, which was
consistent with results of the previous studies (45). That was,
based on the assumption of smartphone addition shares the same
social and psychological properties (e.g., anxiety) with Internet
addition, Choi et al. (45) proposed that excessive smartphone
use (increased scores of smartphone addition) was significantly
associated with higher level of Internet addiction, while the

risk factors for Internet addiction also include uncontrolled
smartphone use. The findings can also be explored by the fact that
smartphones, with their instant access to the Internet at any place
or time, large screen, and inherent mobility, can efficiently meet
the needs of sociability, study, work, and other internet-based
activities of subjects. Especially when they were quarantined at
home, smartphone was the most convenient devices and Internet
was the most important pathway to collection information or
interact with the society. In recent years, uncontrolled overuse of
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FIGURE 3 | Decision tree for detecting smartphone addiction among children and adolescents. Anxiety symptoms mean the total scores of Spence Child Anxiety

Scale. The assignment values of these classified variables were: sex, 1 = female; 2 = male; hours spend on smartphone per day during the epidemic, 1(≤1 h)−4

(≥5 h). Factors with significant meaning have been written in bold italic format.

smartphone, which can interfere with concentration at school or
work (21.0% in Korea subjects), even cause physical difficulties
(e.g., blurred vision, wrist or back pain, and sleep disturbances)
has triggered numerous public concerns (46–48). Effective
prevention and treatment should be utilized timely based on the
predictive factors in clinical and education institutions.

Consistent with previous studies (49, 50), the results of
nomogram analysis identified that girls were more likely
to experience smartphone addiction (Figure 1). Evidence has
shown that gender differences exist in mental health, in which
girls show higher rates of mood disorders than do boys (51).
Unlike their male counterparts who are more likely to be drawn
to the functional purpose of smartphones, female students may
be more likely to spend their time on social media, chatting,
and texting, which may mitigate emotional distress to some
extent (52). It further explains that females are more likely
to be involved with their mobile devices (53) to alleviate
various negative emotions during the epidemic, especially for

smartphones which can be taken in hand and used anywhere
at any time.

Regression results in Table 4 and Figure 2, as well as decision
tree model in Figure 3 revealed that longer duration of daily
usage of smartphones was associated with greater smartphone
addiction. Previous work has reported that adolescents who spent
more than 4 h a day demonstratedmore problems in physical and
psychological health (54). Cha et al. also recognized that the daily
duration of smartphone is one of the most significant indicators
of smartphone addiction (55). In China, 76% of male and 79.8%
of female children (10–14 years of age) used smartphones, with
this percentage as high as 98% among young adolescents (15–
19 years). Moreover, the average time people spend on browsing
the Internet on their mobile phones has reached 5.69 h per day,
indicating a greater risk of smartphone addiction (1).

Anxiety has long been considered the most common mental
health problem in children and adolescents (44). It may worsen
by coping with negative consequences (e.g., disturbed learning
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TABLE 4 | Factors associated with the presence of smartphone addiction for respondents during the COVID-19 outbreak (N = 3,615).

Variables Unadjusted OR (95%CI) Adjusted OR (95%CI)

Sex 0.578 (0.475–0.703) 0.565 (0.465–0.686)

Hours spend on smartphone per day during the epidemic 1.541 (1.398–1.699) 1.544 (1.402–1.703)

Willingness to engage in medical profession 0.920 (0.856–0.989) 0.928 (0.863–0.997)

Anxiety symptoms 1.168 (1.098–1.243) 1.206 (1.152–1.264)

Physical injury fear 0.668 (0.536–0.832) 0.656 (0.527–0.816)

Internet addiction 20.167 (12.438–34.487) 21.438 (12.418–34.387)

Problem-focused coping style 0.987 (0.978–0.997) 0.987 (0.977–0.996)

Emotion-focused coping style 1.060 (1.049–1.073) 1.059 (1.047–1.071)

Significant variables listed in Table 1 (the sociodemographic characteristics), Table 2 (contents of the COVID-related information), as well as levels of anxiety and its six dimensions,

and subscales of coping style scale were used for performing logistic analysis by employing R software.

Anxiety symptoms mean the total scores of the Spence Child Anxiety Scale.

C-index of this adjusted model were 0.804.

COVID-19, coronavirus disease 2019; OR, odds ratio; CI, confidence interval.

and life style and financial strain) caused by the COVID-
19 outbreak. In addition, patients infected with COVID-19
demonstrated functional impairment of respiratory, circulatory,
digestive, and even loss of life in a short time (56), which
may be a significant source of subjects’ fear of anxiety and
physical injury, further exacerbating their overall anxiety levels.
Findings of this study were partially consistent with previous
studies which assessed the relationship between psychological
traits (e.g., anxiety and depression) and smartphone addiction
(11, 57). In other words, anxiety symptoms have a positive
relationship with problematic smartphone use severity (58).
Evidence have suggested that the link between anxiety and
smartphone addiction may not just exist within young adults
(59). Children and adolescents may be unable to sufficiently
manage their negative emotions (anxiety and depression), and
may thus be highly susceptible to smartphone addiction (59).
However, physical injury fear, as one subscale of the SCAS, found
to be associated with the decrease of smartphone addiction.
It can be speculated that smartphone allowed easy access
for interpersonal communication and information-gathering,
participants always carry it around when they go out or stay at
home. Thus, inadequate or untimely disinfection of smartphone
surfaces may increase the chance of being infected with the
coronavirus. That is, the higher level of physical injury fear, the
lower risk of smartphone addiction. Moreover, evidence suggests
that parents experience potent, negative responses to COVID-19-
related stressors (e.g., fear of infection, disruption to work, taking
additional caregiving burden), representing symptoms of anxiety
and posttraumatic stress (60). Referring to the theory of spillover
hypothesis (61), the negative affect, mental or behavior disorder
of parents can transfer with the same valence to children within
the internal family system. This point of view will also one of the
significant contents that we will verify in the subsequent studies.

Besides, problem-focused coping style was a significant factor
leading to the occurrence of smartphone addiction among
children and adolescents. The previous literature shows that
coping strategies serve either a problem-focused coping function
or an emotion-focused coping function (62). Individuals engaged

in problem-focused coping strategies demonstrate that coping
behaviors directly aimed at the source of the stress (63) and
can prompt respondents to adopt positive coping styles to deal
with adverse consequences caused by the pandemic. However,
emotion-focused coping strategies denote the regulation of
emotions that result from the stress. While children and
adolescents are at a vulnerable developmental stage in emotion
regulation, leading them to be more inclined to apply negative
coping styles of endurance, avoidance, fantasy, and denial in
dealing with stress (64), and it may therefore be an important risk
factor for smartphone addiction.

Additionally, we found that participants who desired to
engage in medical profession have lower risk of developing
smartphone addiction. In this study, after the outbreak of
epidemic, the proportion of participants who turned to consider
medical profession as their ideal occupation was significantly
higher than that of the uncertain population. Not to mention
the number of participants who have been firmly determined to
pursue medicine has vastly outnumbered those who have never
considered a medically related career. With the approaching of
the entrance or graduation examination, most Chinese students
with specific career goals (e.g., medicine) were more focused on
their studies instead of being indulge in smartphone. This is
also consistent with previous studies in which higher academic
achievement and increasing academic motivation seem to be
negatively associated with addiction rates (49, 65, 66).

Limitation
Several limitations must be considered when interpreting
the findings of this study. First, the convenience sample
approach limits the generalizability of the results. Second,
the measures are based on children and adolescent self-
report, particularly guardians participate in the answering
process of elementary school students. These conditions might
lead to potential confounding factors and implicit bias on
underestimation or overestimation of participants’ smartphone
usage. In order to improve our findings, future studies should try
to collect data from multiple informants (e.g., parents or other
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primary caregivers) using quantitative and qualitative (face-
to-face interview) methods. Third, factors such as parenting
style, personality trait, and sleep patterns may also influence
respondents’ smartphone addiction. Therefore, future studies
should expand measurements and sample sources (especially
samples from Hubei) to further improve the study design and
explore the associations that we analyzed in this study.

CONCLUSION

This study demonstrated that the prevalence rate of smartphone
addiction among children and adolescents in mainland China
is significantly higher during the pandemic. In addition,
being female, duration of smartphone usage, levels of anxiety
symptoms, and the type of coping strategies strongly influence
risk for addiction. As the number of smartphone users grows
in China, this study may shed light on the scale of smartphone
addicts in the post-pandemic era and provide future scientific
guidance for both policymakers in government departments
and medical personnel in health institutions wishing to stem
minors’ dependency on smartphones. Moreover, as COVID-19
epidemic continuously deteriorates, the researchers believe that
findings of this study will be beneficial to show the importance
of the issue in the international arena and to aid educators
and guardians in distinguishing between predictive factors for
smartphone addiction and can consequently be utilized in the
prevention and treatment.
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Background: The COVID-19 pandemic has brought on far-reaching consequences for

adolescents. Adolescents with early life stress (ELS) may be at particular risk. We sought

to examine how COVID-19 impacted psychological functioning in a sample of healthy

and ELS-exposed adolescents during the pandemic.

Methods: A total of 24 adolescents (15 healthy, nine ELS) completed self-report

measures prior to and during the COVID-19 pandemic. The effect of COVID-19 on

symptoms of depression and anxiety were explored using linear mixed-effect analyses.

Results: With the onset of the pandemic, healthy but not ELS-exposed adolescents

evidenced increased symptoms of depression and anxiety (ps < 0.05). Coping by talking

with friends and prioritizing sleep had a protective effect against anxiety for healthy

adolescents (t = −3.76, p = 0.002).

Conclusions: On average, this study demonstrated large increases in depression

and anxiety in adolescents who were healthy prior to the COVID-19 pandemic, while

ELS-exposed adolescents evidenced high but stable symptoms over time.

Keywords: adolescents, anxiety, depression, COVID-19, stress

INTRODUCTION

Beyond the physical health consequences of the virus (1), the COVID-19 pandemic is expected
to have a substantial impact on mental health (2), particularly for adolescents and young adults
(3). Although COVID-19 does not place most adolescents at significant physical risk (4, 5), the
burgeoning literature suggests that many aspects of the global pandemic (e.g., fear of infection,
social disconnectedness, and financial difficulties) increase stress reactions and pose a threat to
mental health in adolescents (6). This is further compounded by already rising rates of internalizing
disorders in adolescents and young adults and seeking treatment for psychopathology (7–9). Due
to the importance of peer relationships in adolescence (6, 10), consequences of the pandemic
measures, such as school closures and lack of social contact, may be especially difficult for
this population.
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Early life stress (ELS; e.g., child abuse and neglect, domestic
violence, and parental psychopathology) is a salient risk factor
that may predispose individuals to negative outcomes from
large scale stressors such as COVID-19 (11). Adolescents
who have experienced ELS are more likely to develop
both internalizing (12) and externalizing disorders (13). ELS-
exposed adolescents demonstrate increased threat reactivity (14),
experience difficulties in emotion regulation (15), and tend to
usemaladaptive coping skills [e.g., avoidance, substance use, risk-
taking behaviors; (16)], which may place them at higher risk for
experiencing negative mental health consequences of COVID-19
relative to adolescents without ELS histories.

Although other studies have examined the impact of COVID-
19 on mental health symptoms in adolescents (5)1, none of the
prior investigations compare these effects against pre-pandemic
measures. Because the pandemic presented unique challenges
and stressors that could negatively impact the well-being of
adolescents, research is needed to determine how adolescents’
mental health has been affected and whether those already at
risk are disproportionally affected. Therefore, the present study
aimed to (1) describe adolescent experiences during the COVID-
19 pandemic, (2) examine the impact of the pandemic on
mental health symptoms relative to pre-pandemic functioning
in healthy and adolescents with ELS exposure, and (3) explore
what factors may account for changes in symptoms. The study
was conducted at a private research institute in the larger
Tulsa, Oklahoma, metro area. Adolescents were surveyed at two
timepoints: (1) prior to the onset of COVID-19 (1–8 months
prior to the pandemic) as part of a larger longitudinal study and
(2) ∼3 months after the first COVID-19 case was identified in
Oklahoma. Because the existing literature suggests that COVID-
19 poses a threat to mental health, especially for adolescents,
we predicted that adolescents would show an overall trend
toward increased mental health problems following the onset
of the pandemic. We further expected that this trend would
be greater for adolescents with ELS exposure than for healthy
controls (HC). Finally, we conducted a series of exploratory
analyses to identify potential risk and resilience factors (e.g.,
social functioning, coping skills, family dynamics) for changes in
mental health symptomatology.

METHODS

Participants
Twenty-four adolescents [15 healthy control [HC] and nine
with early life stress exposure [ELS]] participated in the
present study as part of a larger longitudinal investigation
of (1) the development and maintenance of mood, anxiety,
and stress disorders in adolescents [Neuroscience-Based Mental
Health Assessment and Prediction for Adolescents (NeuroMAP-
A)] and (2) how mindfulness training augmented with real-
time functional magnetic resonance imaging (rtfMRI-nf) may
enhance resilience in adolescents [Augmented Mindfulness
Training for Resilience in Early Life (A-MindREaL)], both

1Alvis L, Shook N, Oosterhoff B. Adolescents’ prosocial experiences during the

covid-19 pandemic: associations with mental health and community attachments.

(unpublished manuscript).

funded by the National Institute for General Medical Sciences
Centers of Biomedical Research Excellence (CoBRE) grant.
Participants were recruited from the community using a variety
of methods, including a school messaging platform (PeachJar),
radio advertisements and billboards, social media posts, news
broadcasting, and word of mouth.

At the time of data collection, a total of 29 adolescents (17 HC,
12 ELS) completed the baseline visits (August 2019–February
2020) for this longitudinal investigation. All subjects were invited
to complete follow-up questionnaires for the present study. Five
of the 29 participants either could not be reached for follow-
up or declined to participate, resulting in a total sample of 24
adolescents. HC adolescents were psychiatrically healthy and
reported no history of maltreatment. ELS participants reported
histories of childhood maltreatment and met criteria for at
least one anxiety and/or depressive disorder, assessed by the
Mini International Neuropsychiatric Interview for Children and
Adolescents (17). Parents provided written informed consent,
while adolescents provided assent for study participation. Parent
consent and adolescent assent were both required for the baseline
visit at study entry and in order to be sent questionnaires for
this follow-up time point. All procedures were approved by the
Western Institutional Review Board.

Procedures
The Maltreatment and Abuse Chronology and Exposure Scale
[MACEs; (18)] was used to assess exposure to maltreatment.
Anxiety and depression were assessed using the pediatric
Patient-Reported Outcomes Measurement Information System
[PROMIS; (19)]. Family conflict was assessed using the
Conflict subscale of the Family Environment Scale [FECS;
(20)], while parent and peer relationship quality was assessed
using the Inventory of Parent and Peer Attachment–Revised
[IPPA-R; (21)]. Adolescents completed self-report assessments
of ELS, mental health, and family and peer relationships
at both timepoints. COVID-19-specific measures were
administered following the onset of the pandemic (see below
for timeline), including the COVID-19 Adolescent Symptom
and Psychological Experience Questionnaire [CASPE; (22)],
Adolescent Social Connectedness and Coping during COVID-19
Questionnaire [ASC; (23)], and Coronavirus Health Impact
Survey [CRISIS; (24)].

COVID-19 Context

On March 7th, 2020, the first case of COVID-19 was announced
in Oklahoma. By the 11th, the WHO had declared the disease a
global pandemic (25). State and local responses to the pandemic
came mid-month, with public schools announcing closures on
March 20th, followed by state and city “Safer at Home” orders
on the 24th and 28th, respectively (i.e., closure of non-essential
businesses, making only essential trips outside of the household).
While the state “Safer at Home” orders were limited to those 65
years or older and individuals with underlying conditions (26),
the local orders encompassed all residents of Tulsa County. By
March 31st, cases of COVID-19 in Oklahoma had increased to
565 and 23 deaths. Although cases and deaths continued to rise
at both state and local levels, the state began a three-phased
reopening plan on April 24th. On April 30th, Oklahoma reported
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a total of 3,618 positive cases and 222 deaths. Despite rising cases,
the state continued a phased reopening in early May 2020. At the
conclusion of the present study on June 18th, all restrictions were
lifted by June 1st, as cases totaled 9,354 infections and 366 deaths.
Surveys for the current study were sent out on May 22nd and
completed by June 18th. Thus, 23 adolescents provided follow-up
responses during the period overlapping with Phase 2, while one
adolescent provided responses during Phase 3 of the reopening
plan, which began on May 15th and June 1st, respectively (26).
Therefore, between the pre-pandemic baseline and the COVID-
19 follow-up assessment, participants had experienced the onset
of the pandemic, a shelter-in-place order, rising rates of local
cases, and a push toward re-opening. See Figure 1 for a timeline
for the follow-up period.

Analysis
All statistical analyses were performed using R statistical package
(27). Descriptive statistics regarding participant characteristics
were obtained using the R package “psych” (28). Independent
sample t-tests examined group differences on demographic
variables. To examine changes in self-reported mental health
symptoms after the onset of the pandemic, linear mixed-effects
models (LMEs) were conducted using the “lmer” function
in R package “lme4” (29) and plots were generated with
“emmeans” (30) R package. Fixed effects included group (HC vs.
ELS) and timepoint (pre-COVID-19 vs. COVID-19). Random
effects included subject. Follow-up pairwise comparisons were
conducted using estimated marginal means to further describe
the effects of group and timepoint on the outcome variables.

Results were Bonferroni-corrected for multiple comparisons
for primary outcome variables (depression, anxiety; a p-value
cutoff of 0.05/1.6 = 0.03), secondary (family conflict, family
and peer alienation, communication, and trust; a p-value
cutoff of 0.05/5 = 0.01), and exploratory (correlations: p-
value cutoff of 0.05/11 = 0.005; t-tests: p-value cutoff of
0.05/15 = 0.003). Given the small sample size, we report effect
sizes calculated using Cohen’s d for all outcomes and adjust
our interpretations accordingly. A post-hoc exploration of the
relationship between HC participants’ change in anxiety and
depression symptoms (i.e., calculated by subtracting the follow-
up scores from the pre-COVID-19 scores, divided by the baseline
score to produce change score independent of initial symptom
severity) and a number of self-report measures related to the
COVID-19 pandemic were examined using Spearman rank-
order correlations or paired sample t-tests.

RESULTS

Between-group comparisons of demographics and clinical
characteristics are presented in Table 1, while COVID-related
experiences are presented in Supplementary Table 1. There were
no significant differences between groups in the experience
of COVID-19 symptoms, exposure, other pandemic-related
impacts (e.g., family job/income loss, changes in routine), or
coping skills (p > 0.05). Four adolescents (two ELS, two HC)
reported physical symptoms of COVID-19, while two adolescents
(one ELS, one HC) reported receiving a confirmed positive
test result, and one adolescent (ELS) reported a suspected

positive but was not tested. The majority of participants did
not report knowledge of financial impacts related to COVID-
19 and reported that at least one adult in the household
was considered an essential worker. Notably, ELS participants
reported experiencing greater negative emotions (t = 2.25, p
= 0.03) and fewer positive emotions (t = −2.76, p = 0.01)
than HC participants. Across both groups, it was noted that the
majority began reengaging in activities within the community
following the lifting of stay-at-home restrictions (e.g., contact
with extended family, activities in public, family travel, eating
in restaurants).

Primary and Secondary Outcomes
Table 2 details LME models results. For the LME examining
depression, we observed a Group-by-Timepoint interaction
[F(1, 22) = 4.54, p= 0.045, d= 0.91; Figure 2]. Pairwise contrasts
revealed that HCs exhibited significant increases in symptoms of
depression (t = 3.43, p = 0.003, d = 1.07) following COVID-
19 onset (46.7% reported an increase of 1+ SD), whereas the
ELS group did not (t = −0.05, p = 0.96). Similar patterns
were noted for anxiety. We observed a Group-by-Timepoint
interaction [F(1, 22) = 9.35, p = 0.009, d = 1.23] characterized by
increased anxiety from pre-COVID-19 to COVID-19 timepoints
among HCs (t = 3.10, p = 0.005, d = 0.81; 33.3% reported an
increase of 1+ SD). Changes in anxiety were non-significant for
ELS adolescents (t = −1.25, p = 0.222). Finally, there were no
significant Group-by-Timepoint interactions to suggest that the
experience of COVID-19 affected adolescents in the ELS or HC
group disproportionally across family (i.e., family conflict) or
peer domains (i.e., trust, communication, or alienation). In the
absence of significant interactions, we examined main effects of
Timepoint. We found that reports of peer trust [F(1, 22) = 5.81,
p = 0.025, d = 0.37] and peer communication [F(1, 22) = 5.63, p
= 0.027, d = −0.04] declined for both HC and ELS adolescents
from the pre-COVID-19 to COVID-19 Timepoints, although no
significant changes were observed for mothers’ trust [F(1, 22) =
0.01, p = 0.94, d = 0.06], fathers’ trust [F(1, 22) = 2.25, p = 0.15,
d = 0.03], mothers’ communication [F(1, 22) = 0.32, p = 0.58, d
= 0.15], or fathers’ communication [F(1, 22) = 0.15, p = 0.70, d
= 0.08], or overall family conflict [F(1, 22) = 0.96, p = 0.34, d =

−0.60] for either HC or ELS adolescents.

Exploratory Outcomes
To contextualize the observed changes in depression and anxiety
within theHC group, we conducted exploratory post-hoc analyses
(Supplementary Tables 2, 3). We focused our analyses on
strategies employed by 20–80% of the HC adolescents, correcting
for multiple comparisons (p < 0.003). We found that increased
depressive symptoms were correlated with reduced peer trust
(rs = −0.54, p = 0.036) during COVID-19. Further, increased
anxiety was correlated with reduced peer trust (rs = −0.64, p
= 0.009) and increased hopelessness (rs = 0.55, p = 0.032).
Adolescents who endorsed video games as a coping strategy
reported greater increases in depression (t = −4.18, p < 0.001,
d = −0.45) and anxiety (t = −5.50, p < 0.001, d = −0.61)
during COVID-19, whereas prioritizing good sleep (t = −3.97,
p = −0.001, d = −0.39) and talking with friends virtually (t =
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FIGURE 1 | A timeline of state and local government restrictions and the trajectory of total cases. Between the pre-pandemic baseline and the COVID-19 follow-up

assessment, participants had experienced the onset of the pandemic, a shelter-in-place order, rising rates of local cases, and a push toward reopening.

TABLE 1 | Sample demographic and maltreatment exposure characteristics.

Characteristic ELS (n = 9) HC (n = 15) Group differences

Mean SD Mean SD t

Age 15.22 0.97 14.53 1.3 1.37

Grade in school 8.78 1.09 8.67 1.23 0.22

Income 86,777.78 74,264.36 102,066.67 80,293.63 −0.46

Psychotropic medication 0.33 0.5 0 0 2.62**

MACEs 16.89 5.9 3 3.09 7.6***

N % N % χ2

Sex 3.7**

Male 1 11.1 9 60

Female 8 88.9 6 40

Ethnicity 0

Hispanic 1 11.1 2 13.3

Non-Hispanic 8 88.9 13 86.6

Race 0.64

White 6 67 9 60

Native 0 0 2

Mixed 3 33 4

***p < 0.01; **p < 0.05; *p < 0.10.

ELS, early life stress; HC, healthy control; MACES, Maltreatment and Abuse Chronology and Exposure Scale.
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TABLE 2 | Unadjusted means, standard deviations, effect sizes, and main analyses of change from baseline in early life stress exposed compared with healthy controls.

Outcome variable Mean and standard deviation Statistic

ELS HC Cohen’s d Effect of COVID-19 SE t

PROMIS Random factor: subject

Depression

Baseline 63.41 6.33 43.65 8.20

Follow-up 63.23 8.07 52.95 9.13 0.91 9.47** 4.45 2.13

Anxiety

Baseline 61.08 4.96 42.95 9.49

Follow-up 57.80 4.64 49.20 5.46 1.23 9.53*** 3.30 2.89

Family conflict Random factor: subject

Baseline 3.44 1.59 3.33 1.59

Follow-up 4.22 1.48 3.20 1.32 −0.59 −0.91 0.66 −1.39

Family attachment Random factor: subject

Mom alienation

Baseline 17.33 5.34 22.67 4.72

Follow-up 16.89 5.06 21.80 3.91 −0.08 −0.42 2.29 −0.18

Dad alienation

Baseline 13.25 7.96 21.67 5.83

Follow-up 16.89 8.61 21.80 4.14 −0.70 −4.24 2.67 −1.59

Mom communication

Baseline 25.33 8.12 30.87 10.09

Follow-up 23.44 5.55 30.40 8.53 0.15 1.42 4.17 0.34

Dad communication

Baseline 16.25 7.34 26.53 11.22

Follow-up 16.11 11.22 27.60 8.54 0.08 0.72 3.65 0.20

Mom trustworthiness

Baseline 33.56 9.38 39.67 8.90

Follow-up 33.11 8.37 39.80 8.27 0.06 0.58 4.23 0.89

Dad trustworthiness

Baseline 20.50 9.71 36.67 11.60

Follow-up 22.67 8.00 39.73 7.36 0.03 0.31 3.88 0.08

Peer attachment Random factor: subject

Peer alienation

Baseline 24.33 2.83 27.87 3.48

Follow-up 21.67 5.39 26.53 3.46 0.27 1.33 2.08 0.64

Peer communication

Baseline 34.33 5.02 34.33 5.74

Follow-up 31.33 6.76 31.07 7.27 −0.04 −0.27 2.64 −0.10

Peer trustworthiness

Baseline 44.78 4.09 47.27 5.15

Follow-up 39.33 9.58 44.73 6.40 0.37 2.91 3.31 0.88

***p < 0.01; **p < 0.05; *p < 0.10.

ELS, early life stress; HC, healthy control; PROMIS, Patient-Reported Outcomes Measurement Information System.

−3.76, p = −0.002, d = −0.59) were associated with attenuated
increases in anxiety during COVID-19.

DISCUSSION

The COVID-19 pandemic presented long-term challenges

beyond physical health, affecting economic, social, and mental
health domains (1). The pandemic may be particularly
challenging for adolescent populations, especially those with

history of early life stress exposure due to the increased mental
health risk. To understand the impact of the pandemic on
these populations, the present study assessed mental health
symptoms and a variety of related factors (e.g., family dynamics,
social functioning, and coping styles) in a sample of adolescents
with and without ELS. Although prior studies have examined
the association between adolescent mental health following
COVID-19, to our knowledge there have been no longitudinal
investigations of mental health in healthy and at-risk adolescents
before and after the onset of COVID-19. We hypothesized that
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FIGURE 2 | Spaghetti plots depicting self-reported depression and anxiety in healthy controls and early life stress exposed adolescents. Means for each group are

depicted via a bolded line. A significant Group by Time Interaction was found for the LME models examining depression [F (1, 22) = 4.54, p = 0.045, d = 0.91] and

anxiety [F (1, 22) = 9.35, p = 0.009, d = 1.23]. HC subjects demonstrated meaningful increases in depression and anxiety (t = 3.43, p = 0.003, d = 1.07; t = 3.10, p

= 0.005, d = 0.81), while ELS subjects did not (t = −0.05, p = 0.96; t = −1.25, p = 0.222). ELS, early life stress; HC, healthy control; LME, Linear Mixed-Effects

Model; PROMIS, Patient-Reported Outcomes Measurement System.

adolescents would demonstrate an increase in mental health
symptoms with the onset of the pandemic and that this increase
would be greater for those with ELS exposure.

Our hypothesis for symptom changes across groups was
not supported. On average, healthy adolescents exhibited
large increases in self-reported anxiety and depression, while
symptoms in adolescents with ELS remained high yet stable
following the pandemic’s onset. Indeed, nine of 15 healthy
adolescents exhibited clinically meaningful increases in self-
reported anxiety and depression, while the ELS group’s reported
symptoms did not change following the onset of COVID-19. It is
possible that ELS adolescents’ perception of stress remained the
same during the pandemic, given their chronic stress exposure.
Additionally, ELS adolescents may have accessed already-
established internal or external resources, including connection
to psychotherapy services (two-thirds of ELS adolescents) or use
of prescribed selective serotonin reuptake inhibitors (one-third).
On average, healthy adolescents denied using these resources,
including two adolescents who reported starting mental health
professional counseling, while none reported starting new
prescription medications.

Our findings suggest that COVID-19 related changes in
mental health symptoms in healthy adolescents were associated
with decreased communication with peers, playing videogames
to cope, and poor sleep. First, healthy adolescents who
maintained trust in peer relationships and often relied on
communicating with their friends to cope with COVID-19 stress
fared better than those who did not. Close peer relationships
offer the forging of personal identities, support, and a sense

of belonging and can buffer against negative impact of stress
and development of mental health symptoms (31). Further,
attachment in peer relationships (e.g., trust and communication)
shows significant effects on positive mental health outcomes
(32). Thus, the measures implemented to slow the spread of
COVID-19 (i.e., social distancing, remote learning, canceled
extracurricular activities, restrictions from in-person visits with
friends and extended family) may have served to promote
social isolation in adolescents, thereby adversely impacting
psychological well-being.

Further, healthy adolescents who endorsed playing video
games to cope exhibited greater increases in mental health
symptoms. Time spent playing video games and the related
problematic gaming behaviors (e.g., use of games to escape or
relieve negative moods) have been associated with depression,
anxiety, and physical health problems in adolescents (33).
Although the consequences of the pandemic (e.g., sheltering
in place) may have allowed for greater video game usage in
healthy adolescents already engaging with video games, it may
be the case that playing video games also interfered with the
use of adaptive coping strategies, such as exercise, healthy sleep,
and meaningful social interactions, thus contributing to negative
moods. Finally, although the majority of healthy adolescents
endorsed using sleep as a coping strategy, those who did not,
evidenced greater increases in depression and anxiety. Previous
research supports the role of poor sleep in development and
maintenance of affective disturbances in adolescents (34). Taken
together, these findings suggest that prioritizing peer connections
and healthy sleep, while limiting time spent playing video games,
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may have promoted adaptive coping and served a protective role
against negative moods.

Finally, rates of family conflict remained the same in both
groups across time. Adolescents within the ELS group endorsed
higher family conflict than healthy adolescents, but neither
group showed any significant changes. Healthy adolescents also
reported higher levels of trust and communication with both
parents than did ELS adolescents, although these differences
remained stable throughout the pandemic for both groups.
Therefore, we conclude that changes in family dynamics did
not impact the observed changes in mental health outcomes in
healthy adolescents. While several studies have demonstrated or
warned against increases in family violence following the onset of
the pandemic, especially for adolescents already at risk for abuse
(35–38), these findings were not present in our sample.

LIMITATIONS

Although the current study is among the first to examine
changes in mental health symptoms using the longitudinal
approach (i.e., with pre-pandemicmeasurements available), there
are limitations to consider. First, larger studies with a greater
number of predictors (i.e., sex, age, coping strategies) are
needed to further examine the impact the pandemic has had
on adolescent mental health. Second, generalizability may be
limited. The experience of the COVID-19 pandemic thus far
has been dependent upon the location and timeframe in which
data is collected. For the present study, data was collected in a
midwestern state near the beginning of phased reopenings and
thus represents only a snapshot in time. Cases were relatively
low when compared with the spikes the U.S. has observed in
more recent months. Finally, a group of anxious or depressed
adolescents without ELS exposure would help further delineate
changes in mental health symptoms in response to COVID-19
and shed light on how different trauma profiles may impact
symptom outcomes over time.

CONCLUSIONS

We examined mental health symptoms among healthy
adolescents and adolescents with histories of early life stress prior
to and after the onset of the COVID-19 pandemic.We discovered
increases in anxiety and depression symptoms in previously
healthy adolescents, whereas ELS adolescents demonstrated
no significant changes in symptoms. We further observed
a number of factors that may have served a protective role

during COVID-19, including peer trust and communication,
engagement with positive activities, and quality sleep, while
coping strategies such as playing video games may have served as
a risk factor for negative mental health outcomes. Prevention and
intervention efforts may be able to capitalize on these factors to
improve outcomes among youth affected by large-scale stressors.
Further, it is likely that the COVID-19 pandemic is exacerbating
an increasingly upward trend in mental health disorders in
adolescents and young adults, further pointing to the need for
timely interventions to prevent public mental health crises.
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Background: The coronavirus disease 2019 (COVID-19) pandemic has been reported to

have negative psychological impact on mental health. Nonetheless, there are few studies

investigating the impacts on pregnant women. This study investigated the psychological

impact of COVID-19 pandemic on pregnant women, and the associated risk factors that

moderated this impact.

Methods and Materials: A total of 2,798 pregnant participants were recruited

from the Guangzhou Women and Children’s Medical Center. The Patient Health

Questionnaire-9 (PHQ-9), Generalized Anxiety Disorder-7 (GAD-7) and Insomnia Severity

Index (ISI) were used to assess depression, generalized anxiety disorder and

insomnia, respectively, during and before the COVID-19 pandemic. The Impact of

Event Scale-Revised (IES-R) was used to assess psychological stress during the

COVID-19 pandemic.

Results: During the COVID-19 pandemic, over one third of pregnant participants

reported mild depression, around 20% experienced mild generalized anxiety, about one

third reported problems with sleeping, and more than 15% felt mild psychological stress.

The occurrence of psychological problems was significantly higher during the COVID-19

pandemic when compared to before the outbreak. The previously described pattern that

pregnant women in the first trimester are more likely to report depression, and those in

the third trimester are more likely to report insomnia and psychological stress, was also

recognized in our study population. Mental health issues existing before the outbreak

were risk factors, while family support was a protective factor in the occurrence of the

measured mental health problems during the COVID-19 pandemic.

Conclusion: Our data suggest pregnant women’s mental health is inevitably affected

during the COVID-19 pandemic. Pregnant women in the first and third trimester and

those who experienced mental issues before the outbreak may be particularly affected.

Keywords: anxiety, COVID-19, depression, pregnant women, stress
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INTRODUCTION

The coronavirus disease 2019 (COVID-19) pandemic is one
of the most devastating infectious diseases in recent history,
with hundred millions of infected people and over two hundred
thousands of deaths (1). This global public health emergency has
a profound effect on many aspects of the society (2).

Pregnant women are commonly afflicted by mood symptoms
(3, 4). Previous studies show that infectious disease outbreaks
increase risk of anxiety and negative feelings among pregnant
women (5, 6). A study in China reported that the rate of
depression was significantly higher among pregnant women
after the declaration of COVID-19 epidemic than before
the COVID-19 epidemic (7). During the current COVID-
19 pandemic, a Canadian study suggested that 37% pregnant
women reported clinically significant levels of depression and
57% pregnant women reported clinically significant levels
of anxiety (8). A recent meta-analysis showed that the
prevalence rates of depression and anxiety among pregnant
women during COVID-19 pandemic were 31 and 37%,
respectively (9).

Prenatal mental health is crucial to physical and psychological
health of the mother and the fetus. Some prospective studies
demonstrated that serious perceived stress was significantly
associated with shorter gestational time, lower birthweight,
lower Apgar scores and higher rates of complications
(10). Pregnant women infected with COVID-19 were
more likely to have low birth weight, preterm delivery,
and perinatal death (11, 12). Moreover, prenatal stress,
depression and anxiety are reported to have negative effects
on the neurodevelopment, cognition and temperament of the
newborns (13).

The prenatal period could be a more vulnerable time as the
COVID-19 pandemic produces additional stress on pregnant
women (14). The stress of pregnant women increased as a
result of uncertainties in antenatal care, exposure risk for
both mother and baby, and lack of support network due to
quarantine at home and movement restriction (15). The levels
of psychological distress may change across different pregnancy
trimesters. A study suggested that the level of depression
decreased from the first to the third trimester, while anxiety
symptoms manifested in a U pattern (16). The levels of prenatal
stress symptoms in early and later time were higher than that
in the middle time (17). Furthermore, pregnant women with
a pre-existing mental illness were more vulnerable compared
to those without (18). The COVID-19 pandemic may result in
postponing or cancelation of consultations and discontinuation
of medications.

Given the above considerations, we in this study
investigated the occurrences of depression, anxiety, insomnia
and psychological stress in pregnant women during this
COVID-19 pandemic. We hypothesized that pregnant
women may suffer more mental health issues during the
first trimester compared to the third trimester. In addition,
we investigated risk factors that affected depression, anxiety,
insomnia and psychological stress in pregnant women during
theCOVID-19 pandemic.

METHODS

Participants
Pregnant women who received prenatal examinations in the
Guangzhou Women and Children Medical Care Center in
Guangzhou, China were recruited from March 7 to April
30, 2020 during the COVID-19 pandemic. Inclusion criteria
were pregnant women aged 18–50 years. The study was
approved by the Institutional Review Board of Guangzhou
Women and Children Medical Care Center. All participants gave
informed consent.

Measurements
Socio-Demographic Characteristics
Socio-demographic data were self-reported, including history
of mental illness and family support. We converted socio-
demographic variables (except age) into binary variables.
Participants were of Han and minority ethnicities. Relationship
status was dichotomized as “married” and “not married”
(single, divorced and widow). Education status was divided into
lower education status (senior middle school and below) and
higher education status (college degree and above). Occupation
was dichotomized as “employment” (civil servant, enterprise
employee, freelance and medical staff) and “unemployment”
(homemaker and the unemployed). Family support was recorded
as “less support” and “more support.”

Mental Health Assessment
The Patient Health Questionnaire 9 (PHQ-9) (19), Generalized
anxiety disorder 7 (GAD-7) (20), and the Insomnia Severity
Index (ISI) (21)were used to assess depression, generalized
anxiety, and insomnia, respectively. The Impact of Event Scale-
Revised (IES-R) (22) was administered to evaluate psychological
stress status. Participants were asked to rate their mental
status during the COVID-19 pandemic, and were asked to
retrospectively rate the status of the past 2 weeks or 1 month
before the COVID-19 epidemic was declared by the Chinese
government on January 20, 2020.Mild depression and mild
generalized anxiety were, respectively, defined by a score of 5 or
above on the PHQ-9 and GAD-7 (23, 24). A cut-off of 8 points
was used on the ISI to assess mild insomnia (21). A cut-off of 24
points was used on the IES-R to assess mild psychological stress
symptom (25, 26).

Statistical Analysis
SPSS 26.0 software (SPSS Inc., Chicago, IL, USA) was used for
performing statistical analyses. All tests were two-tailed, with
a significance level of p < 0.05. McNemar’s test and Wilcoxon
signed-rank test were used to compare the scores of depression,
generalized anxiety, and insomnia in pregnant women before
and during the COVID-19 pandemic. The occurrences and
total scores of depression, generalized anxiety, insomnia and
psychological stress were compared among different pregnancy
trimesters using Chi-square test and Kruskal-Wallis H test,
respectively. Bonferroni correction was applied for multiple
comparisons. Binary logistic regressions were conducted to
investigate the risk factors for depression, generalized anxiety,
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insomnia and psychological stress during COVID-19 pandemic.
The analysis models included the following factors: age,
relationship status, education, occupation, pregnancy trimesters,
history of mental illness, family support, scores of PHQ-9,
GAD-7, and ISI before the COVID-19 outbreak.

RESULTS

Socio-Demographic Characteristics
Two thousand nine hundred eighty-five pregnant women
were invited to participate in the study, and 187 refused
to participate. The resultant sample included 2,798 pregnant
women, of whom 2,273 finished both the surveys that rated their
psychological status during and before the COVID-19 pandemic.
One thousand two hundred twelve (43.3%) participants were
aged 26–30 years old and 1,168 (41.7%) participants were aged
31–40 years old. Han ethnicity accounted for 96.7% of the sample.
Two thousand seven hundred five (96.7%) participants were
married. Six hundred seventy-nine (24.3%) pregnant women
were at lower education status, while 2,119 (75.7%) were at
higher education status. Two thousand two hundred twenty-
five (79.5%) participants were at work, while 573 (20.5%) were
unemployed. Twenty-two (0.8%) participants had a history of
mental illness. Eighty-seven (3.1%) had less family support and
2,711 (96.9) had more family support. Moreover, participants
were divided into three groups based on their gestation age,
which were the first trimester (<14 weeks), second trimester (14–
28 weeks) and third trimester (more than 28 weeks). 13.8% of
the participants were in the first trimester, 27.6% in the second
trimester, and 58.6% were in the third trimester. The socio-
demographic characteristics of pregnant women in different
trimesters are shown in Table 1. Chi-square test revealed that
women in different trimesters reported statistically different
relationship status (χ2 = 40.57, P < 0.01).

Psychological Status During the COVID-19
Pandemic and Before the Outbreak
Overall, 802 (35.3%), 433 (19.0%), 673 (29.6%) and 378 (15.2%)
participants reported mild forms of depression, generalized
anxiety, insomnia and psychological stress during the COVID-
19 pandemic, respectively. Table 2 shows that pregnant women
reported significantly higher occurrence of depression (35.3 vs.
22.4%, χ

2 = 247.61, P < 0.01), generalized anxiety (19.0 vs.
13.9%, χ2 = 67.77, P < 0.01), and insomnia (29.6 vs. 23.9%, χ2

= 76.92, P < 0.01) during the COVID-19 pandemic than those
before the COVID-19 outbreak. Table 3 displays that the total
scores of PHQ-9, GAD-7 and ISI were significantly higher during
COVID-19 pandemic than those before the outbreak (PHQ-9:
3.70 ± 3.84 vs. 2.43 ± 3.37, Z = −25.63, P < 0.01; GAD-7: 2.03
± 3.20 vs. 1.45± 2.81, Z =−15.27, P < 0.01; ISI: 5.54± 4.62 vs.
4.63± 4.31, Z =−21.09, P < 0.01).

Psychological Status During the COVID-19
Pandemic Among Pregnancy Trimesters
Table 4 reports that the rates of the occurrence of mild
forms of depression, insomnia and psychological stress during
the COVID-19 pandemic across pregnancy trimesters were
statistically different (depression: χ2 = 9.04, P = 0.01; insomnia:

χ
2 = 35.08, P < 0.01; psychological stress: χ

2 = 12.85, P <

0.01). Further analysis revealed that pregnant women in the
first trimester were more likely to experience depression than
those in the third trimester (adjusted P < 0.01). The occurrence
of insomnia was higher in the third trimester when compared
with the occurrence in the first and second trimesters (adjusted
Ps < 0.01), and pregnant women showed significantly higher
occurrence of psychological stress in the third trimester than
those in the first and second trimesters (adjusted Ps < 0.01).

In parallel, Table 5 shows that significant differences among
pregnancy trimesters were also found for the total scores of
PHQ-9, GAD-7, ISI and IES-R during the COVID-19 pandemic
(PHQ-9: H = 8.62, P = 0.01; GAD-7: H = 7.26, P = 0.03;
ISI: H = 64.63, P < 0.01; IES-R: H = 44.94, P < 0.01). After
Bonferroni correction, the total scores of PHQ-9 in the first
trimester were higher when compared with the second and third
trimesters (adjusted Ps < 0.01). The total scores of GAD-7 in
the third trimester were higher than those in the first trimester
(adjusted P < 0.01). The total scores of ISI and IES-R increased
throughout the first, second and third pregnancy trimesters
(adjusted Ps < 0.01).

Logistic Regression Analysis
Binary logistic regression models were conducted to examine
the factors that affect the occurrence of the measured clinical
conditions. The adjusted models included factors including age,
relationship status, education, occupation, pregnancy trimesters,
history of mental illness, family support, and scores of mental
health before the outbreak. Overall, the logistic regressionmodels
showed that the scores of PHQ-9, GAD-7 and ISI before
the outbreak were positively correlated with the occurrence
of depression, generalized anxiety and insomnia during the
COVID-19 pandemic (depression: OR = 2.20, 95%CI: 2.07–
2.35, P < 0.01; generalized anxiety: OR = 2.08, 95%CI: 1.95–
2.21, P < 0.01; insomnia: OR = 2.11, 95%CI: 1.98–2.25, P <

0.01). More family support was significantly associated with
reduced occurrences of the measured mental health problems
(depression: OR = 0.28, 95%CI: 0.13–0.59 P < 0.01; generalized
anxiety: OR = 0.22, 95%CI: 0.11–0.43, P < 0.01; psychological
stress: OR = 0.44, 95%CI: 0.27–0.72, P < 0.01), indicating that
family support was a protective factor.

Furthermore, the second and third trimester were associated
with reduced occurrence of depression compared with the first
trimester (the second trimester: OR = 0.43, 95%CI: 0.29–0.62,
P < 0.01; the third trimester: OR = 0.44, 95%CI: 0.31–0.62, P
< 0.01). Higher risk of psychological stress was associated with
the third trimester compared with the first trimester (OR =

1.62, 95%CI: 1.14–2.28, P < 0.01). Pregnant women aged 26–30
years old, and those aged 31 to 40 years old, were more likely
to report clinically significant psychological stress compared with
pregnant women aged 18–25 years old (aged 26–30: OR = 2.06,
95%CI: 1.37–3.10, P < 0.01; aged 31–40: OR = 2.12, 95%CI:
1.41–3.20, P < 0.01).

DISCUSSION

To the best of our knowledge, although there have been some
studies investigating the psychological well-being of pregnant
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TABLE 1 | Socio-demographic characteristics of pregnant women among pregnancy trimester during the COVID-19 pandemic.

First trimester

n (%) (n = 386)

(A)

Second

trimester n

(%) (n = 773)

(B)

Third

trimester n

(%) (n = 1,639)

(C)

P-value Post hoca

Age 18–25 65 (16.8) 108 (14.0) 220 (13.4) 0.34

26–30 177 (45.9) 333 (43.1) 702 (42.8)

31–40 142 (36.8) 324 (41.9) 702 (42.8)

41–50 2 (0.5) 8 (1.0) 15 (0.9)

Ethnicity Han 375 (97.2) 742 (96.0) 1,588 (96.9) 0.44

Minority 11 (2.8) 31 (4.0) 51 (3.1)

Relationship status Married 356 (13.2) 738 (27.3) 1,611 (59.6) <0.01 A, B < C

Not married 30 (32.3) 35 (37.6) 28 (30.1)

Education Lower education status 95 (14.0) 183 (27.0) 401 (59.1) 0.90

Higher education status 291 (13.7) 590 (27.8) 1,238 (58.4)

Occupation Employment 371 (13.6) 757 (27.9) 1,590 (58.5) 0.19

Unemployment 15 (18.8) 16 (20.0) 49 (61.3)

History of mental illness Yes 2 (0.5) 10 (1.3) 9 (0.5) 0.12

No 384 (99.5) 763 (98.7) 1,630 (99.5)

Family support Less support 10 (2.6) 24 (3.1) 53 (3.2) 0.81

More support 376 (97.4) 749 (96.9) 1,586 (96.8)

aBonferroni correction.

TABLE 2 | Differences of the occurrence of mild forms of depression, generalized anxiety and insomnia during the COVID-19 pandemic and before the outbreak.

Before COVID-19 pandemic n (%)

(n = 2,273)

During COVID-19 pandemic n (%)

(n = 2,273)

χ2 P-value

Mild depression (PHQ-9 ≥ 5) 510 (22.4) 802 (35.3) 247.61 <0.01

Mild generalized anxiety (GAD-7 ≥ 5) 315 (13.9) 433 (19.0) 67.77 <0.01

Mild insomnia (ISI ≥ 8) 544 (23.9) 673 (29.6) 76.92 <0.01

TABLE 3 | Differences of the total score of PHQ-9, GAD-7 and ISI during the COVID-19 pandemic and before the outbreak.

Before COVID-19 pandemic

(Mean ± SD) (n = 2,273)

During COVID-19 pandemic

(Mean ± SD) (n = 2,273)

Mean difference (95%CI) Z P-value

PHQ-9 2.43 ± 3.37 3.70 ± 3.84 1.26 (1.17–1.36) −25.63 <0.01

GAD-7 1.45 ± 2.81 2.03 ± 3.20 0.58 (0.49–0.66) −15.27 <0.01

ISI 4.63 ± 4.31 5.54 ± 4.62 0.08 (0.06–0.09) −21.09 <0.01

TABLE 4 | The occurrence of mild forms of depression, generalized anxiety, insomnia and psychological stress during the COVID-19 pandemic among pregnancy

trimesters.

First trimester n (%)

(n = 386) (A)

Second trimester n (%)

(n = 773) (B)

Third trimester n (%)

(n = 1,639) (C)

χ2 P-value Post hoca

Mild depression (PHQ-9 ≥ 5) 162 (42.0) 278 (36.0) 555 (33.9) 9.04 0.01 A > C

Generalized anxiety (GAD-7 ≥ 5) 70 (18.1) 145 (18.8) 331 (20.2) 1.23 0.54

Mild insomnia (ISI ≥ 8) 84 (21.8) 196 (25.4) 563 (34.4) 35.08 <0.01 A, B < C

Mild psychological stress (IES-R ≥ 24) 43 (11.1) 100 (12.9) 281 (17.1) 12.85 <0.01 A, B < C

aBonferroni correction.

women during the COVID-19 pandemic, few studies have
considered the impact of the women’s mental conditions before
the outbreak.

Significantly higher rates of depression and insomnia among
pregnant women were found during the COVID-19 pandemic.
A recent study in China reported that 29.6% of pregnant women

Frontiers in Psychiatry | www.frontiersin.org 4 July 2021 | Volume 12 | Article 628835140

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Zheng et al. COVID-19 and Pregnant Women

TABLE 5 | The total score of PHQ-9, GAD-7, ISI and IES-R during the COVID-19 pandemic among pregnancy trimesters.

First trimester (Mean

± SD) (n = 386) (A)

Second trimester

(Mean ± SD)

(n = 773) (B)

Third trimester

(Mean ± SD)

(n = 1,639) (C)

H P-value Post hoca

PHQ-9 4.29 ± 4.06 3.60 ± 3.60 3.69 ± 3.91 8.62 0.01 A > B, C

GAD-7 1.80 ± 2.90 2.03 ± 3.24 2.15 ± 3.22 7.26 0.03 A < C

ISI 4.47 ± 4.30 5.10 ± 4.37 6.21 ± 4.84 64.63 <0.01 A < B < C

IES-R 7.95 ± 11.10 10.00 ± 11.97 11.65 ± 12.74 44.94 <0.01 A < B < C

aBonferroni correction.

showed depressive symptoms after the COVID-19 outbreak (7),
and a study in the U.S. suggested that the rate of depression
was 36.4% during the COVID-19 pandemic (27). A recent
meta-analysis indicated that the prevalence of depression was
31% (9), which was similar with our results. The occurrence
of insomnia was higher than that (2.6%) in another Chinese
study conducted in Beijing (28). Strict epidemic prevention
policies were applied, such as reducing unnecessary social
activities, flexible work system and quarantine policy, since
the declaration of the COVID-19 epidemic on January 20,
2020. Another possible reason for the different rates of mental
conditions may be due to the use of different clinical scales to
assess psychological status. The occurrence of anxiety was not
significantly increased during the COVID-19 pandemic among
pregnant women, which may be related to the implementation
of comprehensive prevention and control strategies. The
COVID-19 epidemic had been effectively controlled over 30 days
after the outbreak (29), which probably eased the fear of the
COVID-19 epidemic.

Subgroup analysis found that psychological status was
different among pregnancy trimesters. A greater likelihood of
depression and higher levels of depressive symptoms were
found in the first trimester, while greater levels of insomnia
and psychological stress were reported in the third trimester.
The patterns are consistent with previous studies conducted
in Portugal (16) and Switzerland (30). One explanation
may be that pregnant women went to hospital for regular
antenatal care just once in the whole first trimester, and
the outdoor activities decreased significantly as a prevention
strategy during the pandemic. Thus, home quarantine and the
resulted social isolation could have had negative impact on
the mental health of pregnant women. Depression during early
pregnancy is associated with depression and anxiety at late
pregnancy and postpartum depression (17), and is associated
with negative birth outcome and development of the infant
(31, 32).

Pregnant women were more likely to suffer from clinically
diagnosed insomnia in the third trimester. Previous research
suggested that sleep quality decreases toward the end of the
pregnancy (33, 34). The occurrence rate of psychological stress
was similar to that (10.3%) in a U.S. study (27). The reason
for significantly higher rates of psychological stress in the third
trimester may be due to increased visits to hospital and worry

about infection risk in childbirth, especially in a COVID-19
designated hospital.

Logistic regression analyses showed that previous
psychological status was a risk factor for the current occurrence
of the measured mental health problems, while more family
support was a protective factor. Lack of social support predicted
the occurrence of depression (35), consistent with our findings.
Reduced support during pregnancy had a negative impact on
maternal mental health outcomes (36). Family support may help
with reducing mental problems for pregnant women during this
COVID-19 pandemic.

LIMITATIONS

There are some limitations that should be considered when
interpreting the findings. First, this study was a cross-sectional
epidemiologic study. Recall bias may happen when participants
retrospectively rated their mental status before the COVID-19
outbreak. Second, structured diagnostic instruments were not
applied to assess life-time psychiatric disorders. Third, only self-
rated scales were applied to assess mental status. Fourth, some
potential contributing factors to prenatal mental health such
as marital disharmony and planned/unplanned pregnancy were
not evaluated.

CONCLUSION

To conclude, our data suggested that the COVID-19 pandemic
had negative psychological impacts on pregnant women,
particularly in the first and third trimesters and those
who experienced mental issues before the outbreak. Early
identification and intervention for mood symptoms in pregnant
women particularly during a pandemic is important for the
mother and fetus’s physical andmental health. Mental health care
from professional institutions should be implemented promptly
on this special population.
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Background: The COVID-19 lockdown increases psychological problems in children

and adolescents from the general population. Here we investigate the mental and social

health during the COVID-19 lockdown in children and adolescents with pre-existing

mental or somatic problems.

Methods: We included participants (8–18 years) from a psychiatric (N = 249) and

pediatric (N= 90) sample, and compared them to a general population sample (N= 844).

Measures were assessed during the first lockdown (April-May 2020) in the Netherlands.

Main outcome measures were Patient-Reported Outcomes Measurement Information

System (PROMIS®) domains: Global Health, Peer Relationships, Anxiety, Depressive

Symptoms, Anger, and Sleep-Related Impairment, as reported by children and youth.

Additionally, socio-demographic variables, COVID-19-related questions, changes in

atmosphere at home from a parent and child perspective, and children’s experiences

of lockdown regulations were reported by parents.

Results: On all measures except Global Health, the pediatric sample reported

least problems. The psychiatric sample reported significantly more problems

than the general population sample on all measures except for Anxiety and

Peer Relationships. Having a COVID-19 affected friend/relative and a COVID-

19 related change in parental work situation negatively moderated outcome, but

not in the samples with pre-existing problems. All parents reported significant

decreases in atmosphere at home, as did children from the general population.
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Conclusion: We observed significant differences in mental and social health between

three child and adolescent samples during the COVID-19 pandemic lockdown and

identified COVID-19-related factors influencing mental and social health.

Keywords: mental health, COVID-19, child and adolescent psychiatry, child self-report, depression, anxiety,

sleep-related impairment, peer relations

BACKGROUND

It is well-known that large scale disasters have great impact on the
well-being of the general population. Whether human-induced
(e.g., the World Trade Center attacks), natural (e.g., hurricanes),
or technological (e.g., Chernobyl nuclear reactor accident),
disasters are accompanied by an increase in a wide scale of mental
and behavioral disorders (1). Pandemics specifically can lead to
increased levels of anxiety, depression, and post-traumatic stress
(2, 3). The coronavirus disease 2019 (COVID-19) pandemic is a
major game changer in the life of many individuals across the
world. Important direct consequences that highly affect social
life are regulations imposed by governments, such as closing
schools, and leisure and sports facilities, and obligating social
distancing in the public space. During COVID-19, increased rates
of anxiety and depression, and decreased psychological well-
being have been reported in the adult general population (4), and
adult psychiatric patients show worsening of their symptoms (5).

Empirical studies on mental and social health during the

COVID-19 pandemic in children and adolescents are limited

(6), though several cross-sectional Chinese studies have been

published. These studies have shown that 20–40% of Chinese
children and adolescents reported psychological problems during

the COVID-19 pandemic, especially symptoms of anxiety,
depression, and post-traumatic stress (7–9). Very recently, a
Dutch study similarly showed that the mental and social health
of children and adolescents from the general population had
deteriorated since the COVID-19 lockdown (10). Growing up
in a single-parent family, having more than three children in
the family, a negative change in parental work situation due to
COVID-19 regulations, and having a friend or relative infected
with COVID-19 were factors associated with more mental and
social health problems during the COVID-19 lockdown.

The current study extends these efforts by investigatingmental
and social health in vulnerable populations, namely children
and adolescents with pre-existing mental problems or with a
(chronic) somatic condition, during the first Dutch COVID-19
lockdown. During this lockdown, schools, leisure facilities, bars,
and restaurants were closed, people were strongly advised to
work from home as much as possible and to comply to social
distancing, and it was not allowed to be outside with more than
two people unless they were from the same household.

Children with mental problems and chronic somatic
conditions are known to be at risk for psychosocial problems.
In general, they rate their well-being, emotional and social
functioning, and psychosocial health lower than their healthy
peers (11–13). The extent to which these children experience a
lower mental and social health, however, varies per condition

(13, 14). For instance, the level of psychopathology, degree of
stressful events, gender, and school attendance are associated
with psychosocial functioning (15, 16). Therefore, it is important
to examine mental and social health during the COVID-19
lockdown in which many of these factors are involved (17, 18).
Also, psychosocial problems may arise or worsen because of
the disruption of (mental) support programs due to COVID-
19 regulations (19). In addition, treatments of children and
their families suddenly transitioned from in-person therapy to
online therapy, which may in some cases affect the quality of
their treatment (20). To date, empirical studies of the mental
and social health of these vulnerable populations during the
COVID-19 lockdown are still sparse.

As of yet, few empirical studies have investigated the mental
and social effects of COVID-19 related regulations in children
with pre-existing mental problems (psychiatric population) and
results are mixed. One study in children with autism spectrum
disorder (ASD) reported increases in irritability, hyperactivity,
inappropriate speech, and speech quality from before to during
the pandemic (21). Another study in a neuropsychiatric child and
adolescent sample reported increases in obsessive-compulsive
problems, post-traumatic stress, and thought problems (22).
On the other hand, a French study investigated the well-being
of 533 children and adolescents with self-reported Attention
Deficit/Hyperactivity Disorder (ADHD) during the COVID-19
pandemic (23). As reported by their parents, 65.3% of these
children showed no changes in well-being or were doing better
than before the pandemic, suggesting that more than half of
the children and adolescents with ADHD experience stability
or improvement of their well-being during the COVID-19
lockdown. Still, one third of children reported lower well-being,
indicating substantial variation in responses. Similarly, anecdotal
evidence from child and adolescent clinical practice suggested
that for some children and families, COVID-19 lockdown-
induced changes reduced sensory exposure and daily stress (e.g.,
school related stress), and subsequently seemed to reduce mental
problems and even improved well-being in some children, while
for other children negative outcomes (e.g., increased stress levels,
reduced well-being and mental health) are to be expected (24).

The literature on the consequences of the COVID-19
lockdown in children with a (chronic) somatic condition
(pediatric population) is also limited. A recent study has shown
that psychosocial stress in children and adolescents with cancer
did not increase during the first months of the COVID-19
pandemic in the Netherlands (25). Additionally, adolescents
with cystic fibrosis reported lower anxiety levels during the
COVID-19 pandemic compared to their healthy peers (26).
These studies suggest that children with a (chronic) somatic
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condition, despite their vulnerability, may be less susceptible to
negative consequences of the COVID-19 pandemic. However, a
recent study in a large Hongkong population (N 29,202 families)
showed that children with chronic diseases and children with
parents reporting mental problems scored higher on emotional
and behavioral problems, and decreased peer relations (27). In
sum, research in vulnerable groups of children and adolescents
during the COVID-19 pandemic is currently scarce, and findings
hint at positive as well as negative consequences on mental and
social health.

The aim of the current study was to assess the mental and
social health of a broad population of children with pre-existing
conditions (psychiatric or pediatric) during the first COVID-19
lockdown in the Netherlands and to compare their global health,
peer relationships, symptom levels of anxiety, depression and
anger, and sleep-related impairment to the general population
of children and adolescents. We examined potential associated
factors, including COVID-19 specific factors such as having an
affected friend or relative. In addition, we described changes in
home atmosphere due to the first Dutch COVID-19 lockdown
and report qualitative data on children’s experiences of the
COVID-19 regulations.

METHODS

The First COVID-19 Lockdown in the
Netherlands
On March 15th 2020, the first COVID-19 lockdown came into
practice in the Netherlands. From that moment on, all schools
and child day-care facilities were closed (unless one or both
parents had a profession that was classified as essential), as well
as hairdressers, sport and leisure facilities, bars, and restaurants.
Adults were advised to work from home as much as possible.
People over the age of 12 were advised to keep social distance
(1.5m), to take hygiene measures (e.g., washing hands, use of
tissue papers, sneezing in elbow), and traveling was discouraged.
However, it was still permitted to go outside by oneself, to receive
three guests at home, and young children (<12 years) could play
outside with their friends. From April 28th 2020, young children
(<12 years) were again allowed to play sports outside in a team.
On May 11th 2020, were partially reopened, followed by the
secondary schools on June 2nd 2020.

Procedure
All families were invited to participate during the first COVID-
19 lockdown in The Netherlands (between the end of April and
early May 2020). During our measurement window, no changes
(except for team sports for children<12 years) in Dutch COVID-
19 regulations occurred. Parents were approached via email
and children were subsequently approached by their parents.
If parents and children were willing to participate, the parents
completed a sociodemographic questionnaire and COVID-19-
related questions online. The children also completed online
COVID-19-related questions and several validated Patient-
Reported Outcome Measures (PROMs). We collected data
through research websites of the KLIK PROM portal developed
specifically for each group. The completion time for children and

parents together was∼15min. All children and parents provided
informed consent and the study was approved by the Medical
Ethics Committee of the Amsterdam UMC.

Participants
We included independent samples of children and adolescents
(8–18 years) from child and adolescent psychiatric centers and
a children’s hospital and compared these to a sample from the
general population.

The psychiatric sample consists of children receiving
psychiatric care for varying problems (e.g., autism, depression,
ADHD) at one of four tertiary academic child and adolescent
psychiatric centers in the Netherlands: Accare, Levvel, Curium,
and Karakter. The four centers cover child and adolescent
psychiatric care in the northern, western, and eastern part of the
Netherlands. We approached parents through email between
April 30th andMay 12th, 2020. In total, we invited 5,615 children
and their parents to participate (response rate 4.4%).

The pediatric sample consists of children with a (chronic)
somatic condition (e.g., juvenile idiopathic arthritis,
endocrinological diseases, cystic fibrosis) who are under
treatment in the Emma Children’s Hospital Amsterdam UMC.
Children who already complete PROMs as standard part of their
care were included. We approached parents via email in the first
week of May 2020. In total, we invited 1,150 children and their
parents to participate (response rate 7.3%).

For the general population sample, data were collected via an
independent online research agency “Panel Inzicht” in April 2020
[see (10) for additional information on the general population
sample]. Parents were invited until 1,000 responses were reached
(response rate 8.4%).

Socio-Demographic and COVID-Related
Measures
The socio-demographic questionnaire was completed by parents
and comprised questions about themselves (region, country of
birth, education level, marital status, and number of children)
and their child (age, gender). The COVID-19-related questions
for parents concerned whether the parent or partner reported
a negative change in parental work situation due to COVID-
19 (i.e., loss of income, reduced number of working hours,
unemployment) and whether or not a friend or relative was
infected with COVID-19. Additionally, parents completed two
questions regarding the atmosphere at home before and during
the first Dutch COVID-19 lockdown on a visual analog scale
(range 0–100): “How did you experience the atmosphere at home
before the Corona regulations?” and “How do you experience the
atmosphere at home now?”

The COVID-19-related questions for children also assessed
the atmosphere at home: “How did you experience atmosphere
at home before the schools were closed?” and “How do you
experience the atmosphere at home now?” Finally, we asked an
open-ended question: “How are the Corona-regulations for you?”

Mental and Social Health Outcomes
We administered six Dutch Patient-Reported Outcomes
Measurement Information System (PROMIS R©) pediatric
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measures (8–18 years) to children and youth: Scale V1.0—Global
health (e.g., In general, how would you rate your mental health,
including your mood and your ability to think?) (28), CAT
V2.0—Peer Relationships (e.g., I could talk with my friends)
(29), CAT V2.0—Anxiety (e.g., I worried about what could
happen to me) (30), CAT V2.0—Depressive Symptoms (e.g.,
I felt sad) (30), Scale V2.0—Anger (e.g., I was so angry I
felt like throwing something) (31), and CAT V1.0—Sleep-
related Impairment (e.g., I was sleepy during the daytime)
(32). These measures have been selected by the American
Psychiatric Association (APA) as level-2 assessment measures
for monitoring and evaluating psychiatric disorders from the
DSM-V. The psychometric properties of the PROMIS measures
are adequate. Previous studies have shown that the instruments
provide reliable measurements at the mean of the population and
at least two standard deviations in clinically relevant direction
(28–32). PROMIS measures use a 7-days recall period and items
are scored on a five-point Likert scale. All items range from
“never” to “(almost) always”, except for Global Health, where
response categories differ for each item (e.g., “excellent” to
“poor”). Total scores are calculated by transforming item scores
into a T-score ranging from 0 to 100, with a mean of 50 and
a standard deviation of 10 in the U.S. general population (for
our purposes, we compared to representative Dutch data; see
data analysis). For all measures, higher scores represent more of
the construct. For Anger (nine items) and Global Health (7+2
items) we used the total scales. For the other item banks, we
used Computerized Adaptive Testing (CAT), in which items are
presented based on the responses to previously administered
items. This results in a reliable total score while administering
fewer items than regular questionnaires (33).

Data Analysis
We used the Statistical Package for Social Sciences (SPSS) version
26.0 for statistical analyses. First, we characterized participants of
each sample using descriptive analysis (means and percentages).

Second, we performed analyses of covariance (ANCOVA)
to assess differences in PROMIS outcome measures between
samples. We corrected for age, sex, and parental country of
birth as these are characteristics known to influence mental and
social outcomes (11, 34, 35). We performed Bonferroni-corrected
post-hoc t-tests to determine which samples differed significantly
from each other. Next, we tested whether there were differences
in proportions of children reporting severe symptoms or poor
functioning between samples. “Severe” symptoms and “poor”
functioning were defined as 1.5 SD above or below the mean
T-score of an independent and representative pre-COVID-19
Dutch sample (36, 37), except for Peer Relations, where 2 SD was
used as the cut-off value (see www.HealthMeasures.net).

Third, to determine which variables were associated with
the PROMIS measures during COVID-19, we repeated the
ANCOVA over all groups and included pertinent independent
variables: marital status, region, number of children in the family,
parental educational level, change in parental work situation due
to COVID-19, and infected relative/friend with COVID-19. As
the proportion of the participants from the general population is

high, we repeated the ANCOVA without the general population
sample to explore whether effects aremainly driven by this group.

Fourth, we performed paired samples T-tests in each group to
investigate changes in atmosphere at home from before to during
COVID-19 as reported by children and parents. In addition,
we performed an ANCOVA to assess whether the changes in
atmosphere differed between samples, correcting for age and sex.

Finally, two authors qualitatively analyzed the children’s
answers to the open-ended question “How are the corona-
regulations for you?” using the method for thematic analysis in
psychology (38). Answers were categorized into positive, neutral,
or negative experiences and clustered into main themes. Themes
were ranked based on the number of timesmentioned by children
(most to least mentioned). We analyzed answers from all groups
together but explored differences between groups.

RESULTS

Sociodemographic Characteristics
Sociodemographic characteristics of all samples are presented
in Table 1. In the psychiatric sample 249 children participated
(response rate: 4.4%). The mean age was 12.8 years, 56.2% was
male, 17.7% had an infected relative/friend, and 18.9% of their
parents experienced a negative change in parental work situation
due to COVID-19.

In the pediatric sample 90 children participated (response rate:
7.3%). The mean age was 12.9 years, 55.6% was male, 33.3%
had an infected relative/friend, and 21.1% of their parents had
a negative change in parental work situation due to COVID-19.

In the general population sample 844 children participated
(response rate: 8.4%). The mean age was 13.4 years, 47.4% was
male, 23.7% had an infected relative/friend, and 26.2% of their
parents experienced a negative change in parental work situation
due to COVID-19.

Between Group Differences in Mental and
Social Health
We found significant differences on all self-reported PROMIS
measures between the three groups (p < 0.01, η

2 = 0.03–0.04)
after controlling for the covariates age, sex, and parental country
of birth (see Table 2). The psychiatric sample reported worst
mental and social health and the pediatric sample reported best
mental and social health, whereas the general population had
scores in between. Post-hoc t-tests revealed that the psychiatric
sample reported significantly worse scores than the general
population (p < 0.05) on the Global Health (1M = −3.31, CI
= −4.58; −2.05), Depressive Symptoms (1M = 2.03, CI = 0.51;
3.56), Anger (1M = 3.24, CI = 1.75; 4.74), and Sleep-Related
Impairment (1M= 2.97, CI= 1.41; 4.53) measures.

The pediatric sample reported significantly better scores than
the general population sample (p < 0.05) on Peer Relationships
(1M = 5.09, CI = 3.06; 7.12), Anxiety (1M = −5.67, CI
= −7.79; −3.55), Depressive Symptoms (1M = −4.23, CI =
−6.52; −1.94), Anger (1M = −3.72, CI = −5.97;−1.46), and
Sleep-Related Impairment (1M=−2.44; CI=−4.79;−0.08).

The psychiatric sample reported significantly worse scores
than the pediatric sample (p < 0.05) on all six PROMIS
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TABLE 1 | Socio-demographic characteristics of participants per group.

Child/adolescent psychiatric sample Pediatric sample General population sample

N 249 90 844

Mean age in years (SD) (range) 12.8 (2.9) (8–18) 12.9 (3.3) (8–18) 13.4 (2.8) (8–18)

% % %

Sex (male) 56.2 55.6 47.4

Region∧

North 30.1 3.3 12.6

East 26.1 13.3 22.2

South 1.2 1.1 25.0

West 42.6 82.2 40.3

Number of children in family

1 child 16.9 18.2 25.5

2 children 53.4 51.1 46.6

3 children or more 29.7 30.7 27.9

Country of birth parents

Netherlands (both parents) 83.9 83.1 88.2

Foreign country (at least one parent) 16.1 16.9 11.8

Marital status parents

Two-parent family 76.8 81.1 82.0

Single-parent family 23.2 18.9 18.0

Educational level parents◦

Low 9.2 6.7 9.0

Intermediate 43.8 45.6 51.8

High 47.0 47.8 39.2

COVID-19-specific variables

Infected relative/friend (yes) 17.7 33.3 23.7

Negative change in work situation (yes) 18.9 21.1 26.2

Due to missing values, number of respondents differs slightly across socio-demographic variables, minimal Ns are 815, 243, and 88. ∧Region: North = Groningen, Friesland, Drenthe,

East = Overijssel, Gelderland, Flevoland, South = Zeeland, Noord-Brabant, Limburg, West = Utrecht, Noord-Holland, Zuid-Holland. ◦Educational level parents, Low; primary, lower

vocational education, lower and middle general secondary education; Intermediate: middle vocational education, higher secondary education, pre-university education; High: higher

vocational education, university.

TABLE 2 | Mean PROMIS T-scores in the different samples during COVID-19, corrected by age, sex, and parental country of birth.

Child/adolescent

psychiatric

sample (1)

N = 242

Pediatric

sample (2)

N = 89

General

population

sample (3)

N = 813

p* η
2

M SD M SD M SD

PROMIS global health+ 43.0b,c 8.0 46.5c 7.6 46.2a 6.9 <0.01 0.04

PROMIS peer relationships+ 43.5b 8.9 49.3a,c 8.2 44.3b 7.0 <0.01 0.04

PROMIS anxiety◦ 51.3b 8.8 45.0a,c 8.0 50.5b 7.6 <0.01 0.04

PROMIS depressive

symptoms◦
51.5b,c 10.4 45.2a,c 8.0 49.4a,b 8.0 <0.01 0.03

PROMIS anger◦ 50.9b,c 9.6 43.8a,c 8.0 47.3a,b 8.2 <0.01 0.04

PROMIS sleep related

impairment◦
52.8a,c 9.4 47.5a,c 8.3 49.9a,b 8.7 <0.01 0.03

*P-value of the main effect of the ANCOVA. +Higher scores indicate better functioning. ◦Higher scores indicate more symptoms. a,b,cRepresent significant differences (p < 0.05,

Bonferroni corrected) between samples as indicated by post-hoc Tukey tests.
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domains: Global Health (1M = −3.53, CI = −5.62; −1.39),
Peer Relationships (1M = −5.87, CI = −8.12; −3.62), Anxiety
(1M = 6.20, CI = 3.86; 8.55), Depressive Symptoms (1M =

6.26; CI = 3.72; 8.80), Anger (1M = 6.96, CI = 4.46; 9.45), and
Sleep-Related Impairment (1M= 5.40, CI= 2.80; 8.01).

Likewise, the percentages of severe/poor scores were highest
in the psychiatric sample (range = 5.2–22.1%) and lowest in the
pediatric sample (range= 0–7.8%; see Figure 1).

Variables Associated With Mental and
Social Health During COVID-19
In Table 3, we report the ANCOVA regression coefficients of
the independent variables including all three groups. Higher
age was significantly associated (p < 0.01) with lower Global
Health (b = −0.21, CI = −0.35; −0.06), higher Anxiety (b =

−0.28, CI = −0.44; −0.11), and lower Anger (b = −0.49, CI
= −0.66; −0.32). Male gender was significantly associated with
higher Global Health (b = 1.19, CI = 0.36; 2.02), lower Peer
Relationships (b = −1.11, CI = −2.00; −0.22), lower Anxiety (b
= −1.04, CI = −1.95; −0.12), lower Depressive Symptoms (b =

−1.55, CI=−2.55;−0.55), and lower Sleep–related Impairment
(b=−1.37; CI=−2.39;−0.35). Living in the northern region of
the Netherlands was significantly (p<0.05) associated with lower
scores on Depressive Symptoms (b = −2.00; CI = −3.51; 0.48).
Being from a single–parent family was significantly associated
(p < 0.05) with lower Global health (b = −2.14, CI = −3.21;
−1.08) and higher Anxiety (b = 1.30, CI = 0.13; 2.48). Having
three children or more within the household was significantly
associated (p < 0.05) with higher Anger (b = 1.77, CI = 0.38;
3.15). For each outcome measure, the group effect remained.

Regarding COVID-19-specific variables, a negative change in
parental work situation was significantly associated (p < 0.01)
with more Anxiety (b = 2.11; CI = 1.05; 3.18), more Depressive
Symptoms (b= 1.72, CI = 0.56; 2.88), more Anger (b = 1.17, CI
= 0.03; 2.31), and more Sleep-Related Impairment (b = 2.01, CI
= 0.82; 3.20). A parent having a friend or relative infected with
COVID-19 was significantly associated (p < 0.01) with a higher
Anxiety score (b= 1.44, CI= 0.35; 2.53).

Finally, we performed the ANCOVA analyses again in the
psychiatric and pediatric groups separately to explore whether
effects are driven mainly by the general population sample. In
the psychiatric group, we found higher age to be significantly
associated (p < 0.05) with lower Global Health (b = −0.58, CI
= −0.95; −0.22) and lower Anger (b = −0.66, CI = −1.11;
−0.21). Male gender was significantly associated (p < 0.05) with
higher Global Health (b = 2.66, CI = 0.57; 4.75), and lower
Depressive Symptoms (b = −2.83, CI = −5.64; −0.02). We
found no associations between COVID-19-specific variables and
the social and mental health outcomes in the psychiatric group.

In the pediatric group, we found higher age to be significantly
associated (p < 0.05) with higher Sleep-Related Impairment (b=
0.63, CI = 0.02; 1.24). Male gender was significantly associated
(p < 0.05) with lower Depressive Symptoms (b = −4.45, CI =
−7.87; −0.94). A parent having a friend or relative infected with
COVID-19 was significantly associated (p < 0.05) with lower
Peer Relationships (b=−4.57, CI=−8.62;−0.52).

Atmosphere at Home Before and During
COVID-19
Children from the psychiatric and pediatric samples reported no
differences in atmosphere at home between before (measured
retrospectively) and during the COVID-19 lockdown, whereas
children in the general population reported a worse atmosphere
(1M = −3.13, p < 0.001) at home during the COVID-19
lockdown. All parents reported a negative change in atmosphere
(psychiatric sample 1M = −2.76, pediatric sample 1M =

−3.38, and general population sample 1M = −4.62; all ps <

0.05; see Table 4). Furthermore, we investigated whether changes
in atmosphere differed between the samples. The ANCOVA
indicated no significant differences between the samples for
children (p = 0.055, η

2 = 0.005) and parents (p = 0.062, η
2 =

0.005), corrected for age and gender.

Impact of the COVID-19-Regulations on
Daily Life
In general, children and adolescents from the vulnerable samples
reported similar experiences with the COVID-19-regulations as
the general population. Most children (86–92%) indicated that
the COVID-19-regulations negatively impacted their daily life.
The main problems they experienced (≥5% of the children per
group) were missing contact with friends (∼42%), not being
allowed to go to school (∼22%), missing freedom (∼16%),
not being allowed to participate in sports (∼14%), missing
joyful activities such as birthdays, shopping, day trips, and
(graduation) parties (∼13%), and missing extended family
(especially grandparents;∼8%). However, there were some small
differences between the experiences of the samples. Only children
and adolescents from the pediatric and psychiatric sample
reported difficulties with keeping social distance (e.g., hard to
keep distance in daily life, not allowed to hug, and getting
warnings from other people), whereas the general population
sample was the only group that mentioned boredom due to
the COVID-19-regulations. In addition, only children from the
psychiatric sample indicated that the (continually changing)
COVID-19-measures made them angry, sad, or insecure. A
minority of children reported that their daily life was not
affected by COVID-19-regulations (5–11%) or reported that the
COVID-19-regulations positively influenced their daily life (e.g.,
“I actually like the measures, less social contact and clear rules,”
“I like to be at home”; 3–5%). See Table 5 for an overview.

DISCUSSION

In this study, we compared the mental and social health during
the first Dutch COVID-19 pandemic lockdown in the spring of
2020 of children and adolescents with pre-existing psychiatric
and somatic problems to a general population sample. We
assessed global health, peer relationships, anxiety, depressive
symptoms, anger, and sleep-related impairment. Mental and
social health were worst for children with pre-existing psychiatric
problems, whereas children from the pediatric sample showed
the most favorable results.
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FIGURE 1 | Percentage of participants scoring in the severe/poor range (>1.5 SD)* on PROMIS domains for all samples. *For Peer Relationships a cut-off of 2 SD

was used, following the Health Measures guidelines.

TABLE 3 | Unstandardized regression coefficients of independent variables of the ANCOVA for mental and social health outcomes.

Global health Peer relationships Anxiety Depressive symptoms Anger Sleep-Related Impairment

Predictors B B B B B B

Age −0.21** 0.02 −0.28* −0.04 −0.49** 0.00

Male sex 1.20* −1.11* −1.04* −1.55* −0.12 −1.37**

Region∧

West Ref Ref Ref Ref Ref Ref

North 0.26 0.65 −1.28 −2.00* −1.36 −0.84

East −0.21 0.06 0.67 −0.08 0.08 0.84

South −0.61 −0.07 −0.00 −0.68 −0.61 −0.68

Foreign country of birth parents −0.97 0.07 0.52 0.40 0.29 1.35

Educational level parents◦

Low Ref Ref Ref Ref Ref Ref

Intermediate −0.50 0.62 1.17 2.02 1.88 1.64

High 0.73 1.00 1.02 1.84 1.71 0.63

Single–parent family −2.14** −1.09 1.30* 0.74 0.33 1.31

Number of children in family

1 child Ref Ref Ref Ref Ref Ref

2 children 0.08 −0.69 −0.17 −0.03 0.93 0.31

3 or more children 0.81 0.15 −0.34 −0.02 1.77* 0.48

Negative change in work situation −0.47 −0.22 2.11** 1.72** 1.17 2.01**

Infected relative/friend with COVID−19 0.74 0.02 1.44** 0.97 −0.12 0.74

B= Unstandardized regression coefficient of multivariable linear regression model. **p< 0.01, *p< 0.05. ∧Region: North=Groningen, Friesland, Drenthe, East=Overijssel, Gelderland,

Flevoland, South = Zeeland, Noord-Brabant, Limburg, West = Utrecht, Noord-Holland, Zuid-Holland. ◦Educational level parents divided into three categories: Low = primary, lower

vocational education, lower and middle general secondary education; Intermediate = middle vocational education, higher secondary education, pre-university education; High = higher

vocational education, university.

As expected, children with pre-existing psychiatric problems
showed most problems in mental and social health. The closing
of schools and other services during the COVID-19 pandemic
lockdown likely affects this group of children especially since

these are places where vulnerable children often seek help
first (39). Furthermore, access to professional mental health
care substantially changed during the COVID-19 pandemic
lockdown. Mental health care facilities were partly disrupted
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TABLE 4 | Atmosphere at home as experienced by children and parents.

Atmosphere before COVID-19 Atmosphere during COVID-19 Change in Atmosphere P*

M M M

Child/Adolescent psychiatric sample (N = 249)

Children 72.9 72.4 −0.6 0.675

Parents 74.1 71.4 −2.8 0.013

Pediatric sample (N = 90)

Children 86.3 84.3 −2.0 0.241

Parents 87.1 83.8 −3.4 0.028

General population sample (N = 844)

Children 81.4 78.2 −3.1 <0.001

Parents 81.0 76.4 −4.6 <0.001

*P-value of the paired sample T-test. A p < 0.05 indicates significant differences, shown in bold. Parents answered the questions “How did you experience the atmosphere at home

before the Corona regulations?” and “How do you experience the atmosphere at home now?” Children answered the questions: “How did you experience atmosphere at home before

the schools were closed?” and “How do you experience the atmosphere at home now?” Answers were given on a visual analog scale (range 0–100).

TABLE 5 | Overview of the most mentioned themes (≥5% of the children per sample) in response to the open question “How are the corona-regulations for you?” per

sample, ranked by the number of times mentioned (most to least).

Child/adolescent psychiatric sample (N = 249) Pediatric sample (N = 90) General population sample (N = 844)

1. Missing contact with friends “I have not seen any

of my friends in 7 weeks”

1. Missing contact with friends “I miss my friends

the most, because I cannot meet them right now”

1. Missing contact with friends “Feeling alone,

because I cannot see my friends anymore, it is

different online”

2. Not allowed to go to school “It is a pity that I

cannot go to school”

2. Not allowed to go to school “I would like to go

back to school”

2. Not allowed to go to school “I miss my teacher

and my class”

3. Missing freedom “I am almost not allowed to go

outside and therefore I cannot lose my energy”

3. Missing freedom “That I am not allowed to go

anywhere anymore makes me feel trapped”

3. Missing freedom “I am only allowed to play in and

around the house”

4. Missing joyful activities “I am not allowed to go to

the pool or a day out”

4. Not allowed to participate in sports “I miss sports” 4. Not allowed to participate in sports “I used to play

soccer three times a week, I miss playing sports and

being outside the most”

5. No problems with corona-regulations “I am not

bothered by the corona-regulations, I like that I get

more rest”

5. Missing joyful activities “Birthday parties are

canceled, I miss doing fun things together”

5. Missing joyful activities “I want to party with my

friends, to participate in my final exams and I want to

go on a holiday but that is not possible now”

6. Not allowed to participate in sports “My judo

training is canceled and I find that very unfortunate”

6. Missing extended family “I am not allowed to visit

my grandparents”

6. Difficulties with homeschooling “I miss my daily

routine and the boundary between school and home

is completely gone”

7. Difficulties with homeschooling “Homeschooling is

difficult, especially having my parents as teachers”

7. Difficulty keeping distance

“People tell me that I am not allowed to stand too

close to my friends”

7. Missing extended family “I am not allowed to see

or hug my grandparents”

8. Difficulty keeping distance

“Keeping distance from family (not hugging) and

keeping distance from other people is difficult”

8. No problems with corona-regulations “I am not

bothered by the corona-regulations”

8. Boredom

“I am often bored, because we cannot do anything”

9. Missing extended family “I miss my extended

family”

9. No problems with corona-regulations “It does not

bother me”

10. Emotions about regulations

“I am not allowed to do everything I want, I do not like

that and it makes me angry”

White: 5–15, Light gray: 16–30, Dark gray: 31–50%. Themes represented in bold are not mentioned by all groups.

and had to rapidly adapt their services, while being perceived
as having a higher threshold for help seeking, due to fear
of infection. Additionally, people may have felt that mental
problems are less important when the overall medical system
is under high pressure because of COVID-19. Personal contact
often changed to online therapy, of which the effects have not

yet been tested thoroughly (40). Although online therapy can
be an effective treatment, during the pandemic online therapy
is sometimes provided out of necessity rather than choice. In
addition, online therapy might increase the risk of losing contact
with particular vulnerable families (20). Furthermore, existing
feelings of anxiety might increase in response to the threat
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of close relatives being infected with COVID-19 or becoming
infected oneself. The finding that children with pre-existing
problems living in the north of the Netherlands showed the least
anxiety problems might hint to this, since in that part of the
country almost no reported COVID-19 cases were present at
the time. Still, these interpretations are made with caution since
based on the current data we cannot conclude that the COVID-
19 lockdown plays a significant role in the higher levels of mental
and social problems in the psychiatric population. The only data
that clearly hint at this notion derive from the qualitative part of
our study showing that only children from the psychiatric sample
indicated that the (continually changing) COVID-19-measures
made them angry, sad, or insecure.

In contrast to the psychiatric sample, children, and
adolescents from the pediatric sample showed the least
problems on all mental and social health scales. As this
population generally suffers from more psychosocial problems
than the general population (11, 12), this suggests they are
least negatively affected by the COVID-19 pandemic lockdown
regulations. A possible explanation for this finding may be
that these children are more often confronted with stressful
events that directly affect their physical health and restraints in
daily life due to the management of their disease. As a result,
children may have developed more adaptive coping strategies
(25, 26). In addition, one could speculate that the COVID-19
pandemic lockdown induced changes in daily life might be
less invasive for some of these children as home schooling and
carefully taking care of one’s physical health may be part of life
already (25). Likewise, they may be more used to having online
contact with friends, which may explain their higher reported
Peer Relationships.

Concerning COVID-19-specific variables, a negative change
in parental work situation and having an infected friend or
relative contributed to various mental and social health problems
(i.e., Anxiety, Depressive Symptoms, Anger, and Sleep Related
Impairment) in the general population [see (10) for results in
the general population specifically], but not in our sample of
children and adolescents with pre-existing mental problems.
In our sample of children and adolescents with pre-existing
somatic problems, we only found a small negative effect of a
parent having a friend or relative infected with COVID-19 on
the child’s peer relations. It is possible that these vulnerable
children are less affected by such situations because they are
more accustomed to dealing with stressful events and thereby
have become more resilient to them. Since the qualitative part
of this study suggested that the COVID-19-restrictions itself
do affect mental health in the psychiatric population, it is
important to examine additional COVID-19 related measures in
the future.

Limitations of our study include low response rates and a
potential selection bias of our samples, which limit extrapolation
of our results. In particular, the pediatric sample was relatively
small. Additionally, due to the cross-sectional design of this
study, we cannot assess what factors have impacted on the change

in mental and social health of children and adolescents due
to the COVID-19 pandemic lockdown. Finally, there may be
individual differences in how children respond to the lockdown.
The literature so far hints at a potential diverse range of effects
that the COVID-19 pandemic has on children and adolescents
with pre-existing vulnerabilities, ranging from an increase in
mental health problems to reduction of stress, loss of social
pressure, and improved well-being (24). For future research, we
recommend studying this variability more in depth.

This study contributes to “a call for action for mental
health science” by Holmes et al. (41) who argue that this
type of research should be one of the main priorities in
research during the COVID-19 pandemic. Our findings
present descriptive data that compare mental and social
health between vulnerable groups of children and adolescents
and a general population. Future studies need to examine
additional factors related to the COVID-19 pandemic lockdown
and should apply longitudinal designs which will enable
tracking the course of mental and social health when the
COVID-19 lockdown regulations continue or return in
the future.
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Background: The coronavirus (COVID-19) pandemic has had a significant impact on

society’s overall mental health. Measures such as mandated lockdowns and physical

distancing have contributed to higher levels of anxiety, depression, and other metrics

indicating worsening mental health. Peer support, which is peer-to-peer provided social

and emotional support, is an underutilized and effective mental health resource that can

potentially be used to ameliorate mental health during these times.

Objective: This review aims to summarize the toll that this pandemic has had on

society’s mental health as found in peer-reviewed literature from October 2019 to March

2021, as well as suggest the utility of peer support to address these needs.

Methods: References for this review were chosen through searches of PubMed, Web

of Science, and Google Scholar for articles published between October 2019 and

March 2021 that used the terms: “coronavirus,” “COVID-19,” “mental health,” “anxiety,”

“depression,” “isolation,” “mental health resources,” “peer support,” “online mental health

resources,” and “healthcare workers.” Articles resulting from these searches and relevant

references cited in those articles were reviewed. Articles published in English, French and

Italian were included.

Results: This pandemic has ubiquitously worsened the mental health of populations

across the world. Peer support has been demonstrated to yield generally positive effects

on the mental health of a wide variety of recipients, and it can be provided through

numerous accessible mediums.

Conclusions: Peer support can overall be beneficial for improving mental health during

the COVID-19 pandemic and may be an effective tool should similar events arise in

the future, although the presence of a few conflicting studies suggests the need for

additional research.

Keywords: COVID-19, coronavirus pandemic, mental health, peer support, healthcare workers, isolation,

lockdown, distress
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INTRODUCTION

The COVID-19 pandemic has had a devastating impact on
society, from the closure of businesses, disrupted services, and
a mounting death toll of millions worldwide. Many individuals,
even those who were not directly impacted by this virus,
were placed into lockdowns instituted by their respective
municipalities, states/provinces, and countries. This enforced
isolation has resulted in greater rates of depression, anxiety,
psychological distress, insomnia, denial, and anger around the
world (1, 2). As the mandated isolations continue to become
more frequent and longer in duration, the rates of depression,
anxiety, and loneliness are only predicted to increase, especially
among children, adolescents and young adults (18- to 24-year
olds) (3).

Given that prolonged isolation can be quite harmful for
individuals when left unaddressed, there needs to be a way to
live with implemented public health measures while mitigating
their negative effects on one’s mental health. One could argue that
individuals should be more proactive in consulting professional
mental health services before their mental health declines
significantly. However, only 36% of American university students
who screened positive for major depression and 52% of students
that screened positive for generalized anxiety disorder or panic
disorder pursued professional mental health services, despite
the sample having access to nearly universal health insurance
and various free mental health resources (4–6). Furthermore,
in Canada, it was found that individuals from ages 15 to
24 are the least likely age group to seek professional aid for
their mental health, despite being the most affected by mental
illness (7). Thus, the need for individuals to better support one
another becomes apparent, much like first aid training among the
general populous. A way to accomplish this would be through
the provision of peer support from one individual to another,
and unlike physical first aid, this does not require any official
certification. Peer support is defined as the social and emotional
support offered by an individual in equal standing, founded on
respect, shared responsibility, and a mutual agreement of what
is helpful (8). Due to it being an informal form of support
that is widely accessible and effective, it led us to hypothesize
that it would be a valuable tool in aiding the mental health of
individuals who are negatively affected by the pandemic. This
review discusses the mental health implications of the COVID-
19 pandemic as found in peer-reviewed literature during October
2020–March 2021, and further, we suggest the usefulness of
peer support as a form of mental health support during these
trying times.

METHODS

Database Search for Literature Review
Our protocol was drafted using the Preferred Reporting Items
for Systematic Reviews and Meta-analysis Protocols (PRISMA-
P). The following databases were searched: PubMed/MEDLINE

Abbreviations:COVID-19, coronavirus-19; PTSD, post-traumatic stress disorder;

RCT, randomized controlled trial.

(October 2020–April 2021), Web of Science (October 2020–
April 2021) and Worldcat (October 2020–April 2021). We
also searched for literature using the Google search engine
and the first 20 results were reviewed as this search engine
displays the results by relevance. Articles that were published
and peer reviewed, as well as official documentation by the
Mental Health Commission of Canada, were examined in
this study. The reference lists of articles selected for full-text
review were searched for additional articles. We also used
Google Scholar to identify other published scholarly literature
by performing a title and author searches. All publication/study
types and languages were included in this search strategy.
There were no limits placed and no restriction on the year of
publication, with databases searched back to their inception.
Search terms used in Google/online databases to find the
article include: “coronavirus,” “COVID-19,” “mental health,”
“anxiety,” “depression,” “isolation,” “mental health resources,”
“peer support,” “online mental health resources,” and “healthcare
workers.” Example of search query used in PubMed database:
[(“coronavirus” OR “COVID-19”) AND (“mental health” OR
“anxiety” OR “depression” OR “isolation”)].

The Prevalence of Poor Mental Health
During the COVID-19 Pandemic
Worsening mental health has become an increasingly concerning
issue in countries instituting measures such as mandated
lockdowns. Recent survey studies done revealed that large
proportions of the sampled population showed a higher
prevalence of stress, anxiety, and depression as a result of
lockdowns and physical distancing (9). For example, in Italy,
the period of the first lockdown had significant detrimental
effects on the mental health of its citizens (10). In fact,
one survey administered in Italy revealed that the perceived
levels of happiness and mental health decreased as a result
of the lockdown, while their feelings of loneliness increased
(11). Other studies have shown that the negative psychological
effects experienced by adults also included confusion, anger,
and distress (3). There are several stressors experienced during
quarantine which can lead to these negative affective states such
as the duration of quarantine, fears of infection, frustration,
boredom, insufficient supplies, and inadequate information (12).
Additionally, the constant fears of the unknown, stigma, and
state of one’s finances can continue to act as stressors post-
quarantine (12).

Amongst children 11-years of age or younger, and youth 18-
to 24-years of age, a significant portion reported experiencing
increased loneliness during the pandemic due to lockdowns,
social distancing, and school closures, with the latter age group
being affected the most (3, 10). The loneliness was associated
with depressive symptoms, social isolation, generalized anxiety,
suicidal ideation, self-harm, and eating disorder behavior (3).
One study which analyzed parent-reported levels of mental
well-being of their children isolated in the context of various
infections revealed increased levels of adjustment disorder, acute
stress, grief, and post-traumatic stress disorder (PTSD). One
reason for this could be the important role that peer groups and
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social identity plays in the development of young individuals
(13, 14). This is an issue of great concern as politicians and
policymakers in various countries determine the length of
instituted lockdowns, school closures, and social distancing in the
context of COVID-19.

The Impact of the Pandemic on the Mental
Health of Healthcare Workers
One portion of the population that is severely impacted by this
pandemic are the frontline medical workers. In fact, surveys done
in China, Togo and India during this pandemic have shown that
there is a higher prevalence of insomnia, anxiety, depression,
somatization, and obsessive-compulsive symptoms in medical
workers compared to non-medical workers (15–17). One study
that interviewed hospital staff who were quarantined during
the first SARS outbreak found that they were more likely to
report feeling exhaustion, detachment from others, irritation,
poor sleep, poor concentration, and ultimately a decline in
their performance in the workplace (18). In fact, survey-based
analysis done on healthcare workers during the initial COVID-
19 outbreak in China revealed that 23.2% of them experienced
anxiety, 22.8% showed prevalence of depression, and 38.9%
experienced insomnia (19). Moreover, there were sex-specific
differences with female healthcare workers experiencing more of
the affective symptoms than their male counterparts (19).

These are extraordinarily difficult times for those working
in the inpatient units, consul liaison services, emergency
departments, as well as those having to widen their scope of
practice in the presence of an overloaded healthcare system
(20). This underscores the need for an accessible support system
to aid those that directly provide care at the frontlines during
the COVID-19 pandemic. To address this decline in healthcare
worker mental health, it has been suggested that there be
increased provisions of mental health support which will result
in greater self-efficacy and confidence (21). Additionally, the use
of technology to deliver psychosocial supports while preserving
social distancing would be greatly beneficial (21).

The Lack of Accessible and Effective
Mental Health Resources During the
COVID-19 Pandemic
Social distancing and lockdown measures have forced many
individuals to stay inside, leaving them unable to access
traditional mental health services. Moreover, many support
services are not able to effectively transition to an online delivery
model in an accessible manner. To address the issue of dwindling
mental health, many governments are making the effort to
advertise resources such as telephone helplines, videos, and
readable material (22, 23). Though they can serve to inform, they
are often inadequate in meeting the increased need of mental
health resources caused by the COVID-19 pandemic (24).

Many digital interventions currently exist to address social
isolation and loneliness in young people. Computerized
cognitive-behavioral therapies such as BRAVE-TA, MoodGym,
SPARX, and “Think, Feel, Do” have small, but positive impacts
on mental health (25–27). Additionally, self-help interventions

such as bibliotherapy and computerized therapy have shown
to have a somewhat positive effect on mental health but are
agreed to generally be less effective than face to face therapies
(28–30). Unfortunately, even though mobile apps are a very
accessible and easy-to-use medium of obtaining information and
accessing resources, there is a lack of evidence supporting their
effectiveness in improving mental health (25, 31, 32).

Fortunately, for healthcare workers, an evidence-based
community forum known as Schwartz Rounds allows medical
staff from all backgrounds to discuss their emotions regarding
work-related matters (33). Moreover, those who used this
online forum reported feeling acknowledged and validated (33).
Nonetheless, staff are still encouraged to use institutional peer
support programs as a single forum-based resource may not be
sufficient (34).

In order to make mental health resources more accessible,
platforms such as WeChat, Weibo, and WhatsApp are being
used in many countries to better connect individuals with
psychological counseling services (23, 35). Yet, the risk of
increasing suicide mortality amongst regular citizens and health
care workers is of great concern given the present economic
stress, social isolation, decreased access to community and
religious support, and barriers to mental health treatment and
illness (36). Hence, it has been suggested that having a telephone
support line that is staffed by nurses and/or counselors would be
beneficial for individuals in quarantine (37).

Community is sought during times of strife and the differences
in access to adequate mental health support across different
socioeconomic groups makes it challenging to find a reliable
resource (20). This suggests the need for an accessible form of
support that can remove barriers between a struggling individual
and a supporter. There is currently evidence for the utility of
telepsychiatry in aiding the mental health of growing adults
and adolescents (38). However, the limitations of this approach
include the need for trained psychiatric counselors, as well as the
stigma associated with seeking professional help (39).

Peer Support as a Viable Mental Health
Resource
Peer support as a mental health resource has grown exponentially
in the last few decades around the world, namely North America
and Europe (40). In the US alone, Goldstrom et al. has reported
that services run by, and delivered to, people with mental
health issues more than double traditional, professional mental
health organizations (41). This growth is supported by numerous
studies that illustrate the safety and efficacy of peer support
which include its ability to improve empowerment, hope, quality
of life, self-esteem, social functioning, and care engagement
for those accessing its services (40, 42–45). Furthermore, two
comprehensive systematic reviews have shown that not only are
peer supporters able to achieve similar outcomes tomental health
professionals, but that peer supporters reduced inpatient service
use and improved relationships with providers, care engagement,
and various recovery-related outcomes in people struggling with
severe mental illness when compared to professionals (46, 47).
On the other hand, one of the systematic reviews did identify
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a study that found that the presence of a peer increased the
number of psychiatric hospitalization days (46). They postulate
this could be because the peer heightened the awareness of the
clients’ suffering and accordingly advocated for interventions
leading to additional hospitalizations (48). In the other studies
with the positive results, however, the recipients may have felt
that the peer support providedwas sufficient and that further help
in the form of professional services was not required. Overall,
there are many peer support services and organizations that are
used to aid the mental health of patients with various mental
and physical ailments, but the general consensus toward peer
support is that it is either inconclusive or yields positive effects
(Table 1). Notably, the presence of conflicting results reiterates
the need for further research to better characterize the impact of
peer support.

Looking specifically at educational institutions, peer support
has been shown to improve self-esteem, anxiety, depression,
stress, burnout, loneliness, and overall mental well-being,
although the literature here is limited (Table 1) (78–81).
Interestingly, one of these studies determined that structured
peer support is unlikely to have a significant effect on improving
early and preventative intervention (79). Although they expected
peer support to facilitate early intervention for students reluctant
to access professional services, they found that many of the
students attending peer support groups had already sought
professional support and had been experiencing mental health
difficulties for over a year. Therefore, they argue that integrating
peer support into professional-led services may maximize
outcomes as opposed to pursuing one intervention over the
other (79).

However, peer support can pose a few challenges. Previous
studies have demonstrated concerns regarding boundaries and
power dynamics but also the stress, accountability, and risk
assessment peer supporters are faced with in their roles, and so
it is imperative that they prioritize their own mental health as
well (40, 82–85). One systematic review has found that there was
little to no evidence that peer support impacted hospitalization
or overall symptoms, and that the positive effects reported on
hope, recovery, and empowerment were present but inconsistent
(86). Altogether, they state that current evidence is promising
but does not support the requirement of mental health services
to provide peer support programmes (86). One reason for
this could potentially be because peer support is a relatively
new phenomenon in the mental health landscape, that is only
recently getting traction for being a viable mental health resource.
Therefore, additional research studies and clinical trials are
required to better understand the role of complex interventions
such as peer support.

Strategies for Obtaining and Providing
Peer Support in the Context of the
COVID-19 Pandemic
Another strength of peer support is its flexibility. Peer support
can be provided in various settings through several different
mediums as illustrated in Table 1. The first distinction is whether
the peer support is provided in a group or an individual

setting. Group peer support typically functions with a peer
support facilitator and then multiple service users who each
share and discuss their experiences with the group. Perhaps
the best and oldest example of group peer support, and peer
support in general, is Alcoholics Anonymous (AA) (87). AA
is an established and heavily researched peer support delivery
method with a recent review indicating social support variables
such as shared experiences as being a key factor to its effectiveness
(87). Group peer support methods have now been successfully
deployed in various settings, ranging from mental health focused
groups such as the Wellness Recovery Action Plan (WRAP)
(88) and Building Recovery of Individual Dreams and Goals
through Education and Support (BRIDGES) (89) programmes to
supporting HIV-infected adolescents (90) and improving quality
of life in breast cancer patients (91).

Individual peer support, on the other hand, is typically a one-
on-one delivery with a single supporter and service user (88–
91). These interactions have been shown to provide beneficial
practical, emotional, and social supports in a non-treatment
based, normalizing relationship but are highly understudied
and lack evidence regarding the necessary duration, frequency,
quality, or intensity to maximize its effectiveness (92). For these
reasons, peer support has been acknowledged as a resource
that should complement rather than replace professional mental
health resources at this time, suggesting the fact that a blended
approach may work synergistically to maximize mental health
outcomes (79). The benefit of professional mental health services
is not to be understated as they indeed have been proven to be
very useful for aiding one’s mental health, however, numerous
barriers can still prevent individuals from obtaining the help they
need (93–95). Therefore, alternative sources of support need to
be explored, and notably, individual peer support is becoming an
extremely common delivery method that continues to grow in
popularity (40, 41).

With the arrival of the COVID-19 pandemic and the swift
transition of many services to online platforms, virtual peer
support services have quickly come to the forefront of novel
mental health support delivery methods. By removing traditional
barriers to peer support programs such as accessibility and
availability, virtual peer support may be a very promising
alternative to in-person peer support via utilization of video
conferencing software such as Zoom, Google Meets, and
Cisco Webex. A 2019 article by Fortuna et al. summarizes
the diverse technology modalities that digital peer support
can be delivered through, which includes “peer-delivered
and smartphone-supported interventions, peer-supported
asynchronous technology, artificial peer support, informal
peer-to-peer support via social media, video games, and virtual
worlds” (96). Unfortunately, research on virtual peer support is
limited with various systematic reviews identifying an overall
lack of high-quality studies in online peer support, mainly
because many of these interventions are used adjunctively
and therefore the individual effect of online peer support
cannot be clearly demonstrated (97–100). Nonetheless,
the findings they do note are promising and could be the
next frontier of peer support and mental health care in the
future (97–100).
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TABLE 1 | Summary of peer support resources investigated in peer-reviewed literature.

Type of peer support administered Type of participants Number of participants Type of study Outcome Reference

Mutual self-help groups led by

professionals/clinicians and consumer-led

programs

People diagnosed with

schizophrenia or other related

serious mental illness

13 studies, 2,479

participants

Systematic review Inconclusive evidence on impact of peer

support on individuals with schizophrenia.

(49)

Community-based peer and community

health worker-led diabetes

self-management programs

(COMP-DSMPs)

Adults with either type 1 or type

2 diabetes

11 studies, 6,090

participants

Systematic review Peer support programs show limited,

inconsistent benefits for adults with diabetes in

low- and middle-income countries.

(50)

Dyads (one-on-one), groups (group-based

peer education), and combination

Adults with either type 1 or type

2 diabetes

25 RCTs, 8,942

participants,

Systematic review Mixed evidence for facilitation of changes in

health-related behaviors.

(51)

Majority group face-to-face, peers

received some training

Adults with diabetes 25 studies, 4,800

participants

Systematic review Inconsistent improvement in health factors in

adults with diabetes.

(52)

Wide variety of programs targeting

complex health behavior change, including

addiction, cardiovascular disease,

diabetes, HIV/AIDS, maternal and child

health, mental health and other chronic

disease

Adults with various complex

health concerns

65 studies Systematic review Significant evidence for peer support improving

complex health behaviors in disease prevention

and management.

(53)

Interventions that placed individuals with

current depression in regular contact with

at least one other person with either

current or prior depression

Adults with current symptoms of

depression

7 RCTs, 869 participants Meta-analysis Peer support interventions help reduce

symptoms of depression.

(54)

Peers working in statutory of professionally

led services offering support to people

with mental health problems

Adults with various mental health

problems

7 RCTSs Systematic review Peer support workers can reduce admissions

among those with whom they work and have a

positive impact on the lives of people with

mental health problems.

(40)

Peer support telephone calls Adults with various health

concerns

7 RCTs, 2,492 participants Systematic Review Peer support telephone calls can be effective

for certain health-related concerns.

(55)

Various volunteer delivered programs Adults with cancer 17 programs Systematic review Peer support provides benefits to cancer

patients.

(56)

Family, friends and significant others College students 239 college students (117

females)

Structural equation

modeling, survey design

Stress and social support affect adjustment;

social support is more important for females,

coping behaviors for males.

(57)

Friends and family College students 75 college students (54

females); undergraduate

education degree; 22–48

y/o, 29 males

Empirical study, survey

design

Social support correlates with emotion-focused

coping strategies; females report more social

support from friends.

(58)

Friends, family, co-workers, community

members, etc.

College students 531 college students (51%

female); 80% White, 13%

Asian/ Pacific-Islander, 7%

African-American, Latino/

Mexican-American, other

Empirical study, survey

design

Females were more anxious, especially those

with less social support; anxiety of males was

unrelated to social support.

(59)

(Continued)
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TABLE 1 | Continued

Type of peer support administered Type of participants Number of participants Type of study Outcome Reference

Family, friends and significant others College students 2,843 college students Empirical study, web-based

survey

Students with lower quality support were more

likely to experience mental health problems.

(60)

Emotional, informational and tangible

support, and satisfaction with support

College students 439 undergrad students

(71% females)

Cross-sectional, survey

design

Positive social support, particularly tangible

support, and negative social exchange were

significantly predictive of greater suicidal

behavior.

(61)

A student-led service that provides peer

support

College students 1,093 university students

and 797 volunteers

Empirical study, survey

design

A service that provides peer support is

beneficial to the members of a

university/college campus.

(62)

Family, friends and significant others College students 180 college students (122

females); 18-46 y/o, 21

males; 94% Caucasian;

51% 1st-year, 23%

2nd-year

Prospective empirical study,

survey design

Loneliness was predicted by reductions in

close social support, especially among those

who were very shy.

(63)

Parents and friends College students 197 1st and 2nd-year

undergraduate students at

an urban private university

(61% females); 93% 18–19

y/o; 77% White, 11% Asian,

7% Hispanic, 1%

African-American, 4% Other

Quantitative empirical study,

survey design

Depression and self-esteem were significantly

negatively correlated with peer support and

student-reported parental support.

(64)

Friends and family College students 101 1st-year college

students (65 females);

17–19 y/o, 18 males; 25%

White, 18% Japanese, 15%

Mixed-race, 12% Hawaiian,

12% Chinese, 10% Filipino,

4% Korean, 14% Other

Quantitative empirical study,

survey design

Support from family and friends positively

impacts the commitment to the goal of

graduation and their intention to persist.

(65)

Friends and family College students 214 undergraduate

students (148 females);

small liberal arts university;

mainly 1st and 2nd-year

Empirical study, survey

design

Females have more social support; burnout in

females related to Personal Accomplishment

(indicates wrong type of social support);

burnout in males related to Depersonalization

(indicates lack of emotionally supportive

contacts).

(66)

Parents and best friends College students 272 college students (66%

female); 90% White

Quantitative empirical study,

survey design

Social support, social competence and social

connectedness are strongly related to

psychological health.

(67)

Close friends, family members,

classmates, professors and other people

at the school

College students 304 community college

students (78% female); 75%

White; 5 males; 77%

working; 36 with children;

75% 1st generation.

Quantitative empirical study,

survey design

Social support is related to academic

persistence, buffer negative effects of stress

(68)

(Continued)
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TABLE 1 | Continued

Type of peer support administered Type of participants Number of participants Type of study Outcome Reference

Social support intervention carried out by

lay non-professional volunteers; friendly

visiting

Older adults, mean age = 83 80 participants RCT Social support improves frailty status in prefrail

and frail community-dwelling older persons.

(69)

Paraprofessional women employed to

deliver social support services through

home visiting, received 3 weeks of

intensive training

Girls 18 years of age bearing

their first child

Treatment = 1,901

Control = 4,613

Quantitative empirical study Social support program decreases preterm

birth in teenage mothers.

(70)

Individual and family counselling sessions,

then weekly support groups, opportunity

for ad hoc consultation

Primary caregiver married to and

still living with a patient who had

received a clinical diagnosis of

Alzheimer’s disease

Treatment = 103

Control = 103

RCT, survey design Social support program prevented depressive

symptoms in spouse-caregivers of Alzheimer’s

patients.

(71)

Looked at social indicators, specifically

value of giving social support

Citizens of 23 European

countries (ages 15–103)

44,238 respondents Quantitative empirical study,

survey design

Community social support may have a

protective effect against suicide, especially for

males and for individuals in high suicide rate

regions.

(72)

Peer support from trained volunteer

survivors

Participants in the suicide

bereavement peer support

program

19 participants Mixed-methods evaluation Unsupervised peer support provided positive

short-term outcomes to bereaved participants.

(73)

Year-long therapeutic intervention

program, including primarily social support

Inmates with a narcotics

addiction

Social treatment = 50

Social + spiritual treatment

= 43

RCT Peer support improved depression and hostility

in recovering addicts in prison.

(74)

An older adult volunteer is paired with a

participant (an older adult who is to receive

peer support); volunteers are trained

Older adults who received

Medicaid

32 participants Empirical study, survey

design

Peer support alleviates depression but not

anxiety symptoms in older adults.

(75)

Peer-moderated support group led by two

trained peer-facilitators, with medical

advisor present

Women suffering from

post-partum depression

Participants = 118

Control = 152

Empirical study, survey

design

Peer support for women suffering post-partum

depression provides a slight improvement in

depressive symptoms.

(76)

Peer-to-peer phone support prevention

program

Parents of at-risk youth with

significant emotional and

behavioral difficulties

139 participants Empirical study, survey

design

Peer support program for parents or at-risk

youth improved perceived social and concrete

support.

(77)

RCT, randomized control trials.

F
ro
n
tie
rs

in
P
syc

h
ia
try

|
w
w
w
.fro

n
tie
rsin

.o
rg

Ju
ly
2
0
2
1
|
V
o
lu
m
e
1
2
|A

rtic
le
7
1
4
1
8
1

161

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Suresh et al. Peer Support During COVID-19 Pandemic

Collectively, through reviewing peer-reviewed studies, we
identified the following steps as being effective ways to provide
peer support during the COVID-19 pandemic:

In person (for the people within your social-

distancing bubble):

1. Find a comfortable and welcoming room/space with
minimal interruptions.

2. Reassure the person you will be confidential, non-
judgemental, and non-directional toward anything that
they will say.

3. Actively listen using minimal encouragers and appropriate
body language. Additionally, validate and normalize the
individual’s thoughts, feelings, and experiences. Note: the
supporter should try andmaintain a balance between listening
80% of the time and talking 20% of the time.

• Some example phrases/sentence starters to use:

◦ “From what I am hearing, it sounds like. . . ”
◦ “It is understandable why someone in your position
would feel like that.”

◦ “Thank you for opening up to me, it takes a lot of
courage to share something so personal.”

◦ “Your experience is unique, but anyone in a similar
position would feel that way.”

◦ “You’re not alone.”

4. Paraphrase and summarize the key points of what they are
sharing with you. Ask for clarification and allow them to
correct you as necessary.

5. Ask open-ended question to encourage conversation and keep
it flowing organically.

• Some example open-ended questions to ask:

◦ “How did you feel before that happened? How did you
feel after?”

◦ “How has this affected your sleep, eating habits, etc.”
◦ “What do you like to do for self-care?”
◦ “How can I offer you support? Please tell me what that
looks like to you.”

6. If the individual is seeking advice or counsel, you may
brainstorm potential ideas with them non-directionally, but
have them lead the discussion.

• This can be done through redirection:

◦ “I do not know your experience as well as you do. What
do you feel you should do? Why?”

◦ “Before I share any of my thoughts, I would love
to hear a bit more about what things you have
already considered.”

Virtually (for the people outside of your bubble):

1. Find a comfortable room or space with an
appropriate/welcoming background and minimal noise.

• Note: using earphones is highly encouraged if there are
other people passing by in that area.

2. Open a video conferencing software such as Google Meets,
Zoom, WebEx, etc. on a computer or mobile device and send
the individual the meeting link.

3. Allow them to keep the video on/off depending on what they
prefer and assure them that they are free to leave the call at
any time.

4. Reassure the person that you will be confidential, non-
judgemental, and non-directional toward anything that they
will say.

5. Actively listen using minimal encouragers and appropriate
body language. Additionally, validate and normalize the
individual’s thoughts, feelings, and experiences. Note: the
supporter should try andmaintain a balance between listening
80% of the time and talking 20% of the time.

• Some example phrases/sentence starters to use:

◦ “From what I am hearing, it sounds like. . . ”
◦ “It is understandable why someone in your position
would feel like that.”

◦ “Thank you for opening up to me, it takes a lot of
courage to share something so personal.”

◦ “Your experience is unique, but anyone in a similar
position would feel the same way.”

◦ “You’re not alone.”

6. Paraphrase and summarize the key points of what they are
sharing with you. Ask for clarification and allow them to
correct you as necessary.

7. Ask open-ended question to encourage conversation and keep
it flowing organically.

• Some example open-ended questions to ask:

◦ “How did you feel before that happened? How did you
feel after?”

◦ “How has this affected your sleep, eating habits, etc.”
◦ “What do you like to do for self-care?”
◦ “How can I offer you support? Please tell me what that
looks like to you.”

8. If the individual is seeking advice or counsel, you may
brainstorm potential ideas with them non-directionally, but
have them lead the discussion.

• This can be done through redirection:

◦ “I do not know your experience as well as you do. What
do you feel you should do? Why?”

◦ “Before I share any of my thoughts, I would love
to hear a bit more about what things you have
already considered.”

- Troubleshooting tips for virtual peer support:

• If the video call lags, be honest about it and ask them to
repeat what they had said.

• If the call ends unexpectedly, send them another meeting
link and continue from where you left-off.

• If the call is lagging excessively, turning off the video may
reduce the lag.
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CONCLUDING REMARKS

The COVID-19 pandemic has had devastating effects on
communities all around the world. Notably, its impact on the
mental health of individuals by way of instituted lockdowns and
social distancing/isolation measures remains to be sufficiently
addressed. Although professional mental health services have
begun transitioning to online delivery models, this adaptation
has not been sufficient to meet the growing need of mental
health support. That being said, there still remains viable
options for those in need. Peer support, although not a
psychiatric or professional service, can be generally beneficial
in improving mental health. This review identifies numerous
studies illustrating the positive impacts of peer support, but
the presence of studies demonstrating its lack of utility should
not be ignored. It should be noted that the vast majority of
the peer support studies discussed here have not identified
any clear adverse outcomes on recipients’ mental health and
so, it appears that peer support can actually be a quite safe
and beneficial resource. More research is necessary, but for the
time being, utilizing peer support as a complementary resource
to professional services may maximize positive outcomes.
During the pandemic, however, peer support stands out as

a resource that can be easily provided by members of the
community to one another through accessible online mediums,
even during times of quarantine and lockdown. As this
pandemic draws on for extended periods of time, mental health
can deteriorate. However, members of the community can
help one another through the provision of peer support to
ensure that all members of society are able to endure these
trying times.
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The implications of the coronavirus disease (COVID-19) lockdown measurements and

social isolation in children and their parents are still unknown. The aims of this study were

to examine the impact of COVID-19 lockdown on emotional state, feelings and lifestyle

of children and their parents, to explore the association between parental characteristics

and child well-being and to examine whether the impact of lockdown depends on

socio-economic status. Parents completed an online survey including data about

socio-demographic information, parent and child feelings and lifestyle during lockdown.

Logistic regression and correlation analysis were used to establish associations between

variables. In total, 814 parents with children between 4 and 11 were included in the

study. According to parents, 69.5% of the children showed changes in their emotional

state, 55.3% altered their routine and 62.6% showed sleep disorders. Families with lower

socio-economic status were more worried about health, shortage of food and household

income (p < 0.01). Parent and children concern about food/essential items were highly

associated [OR (CI 95%) 13.0 (6.81, 26.5), p < 0.01]. Adverse children’s emotional state

was associated with parental feeling of loneliness (r = 0.35) and inversely associated with

keeping a routine (r = −0.11). Sleep changes were inversely associated with keeping a

routine and having a balcony/garden (r =−0.53 and−0.16). We conclude that lockdown

affected emotional state and lifestyle of children and parents, which were strongly related.

Routine and positive parental attitude supported children’s well-being. Economic issues

were an important concern in families with lower socio-economic status. Our findings

can help to promote child health during lockdown.

Keywords: COVID-19, pandemic, lockdown, children, emotional state

INTRODUCTION

The health, social and economic implications of the coronavirus disease 2019 (COVID-19)
pandemic are still difficult to estimate. To contain and mitigate the spread of COVID-19, in
March 2020 the Argentinean Government decided for strong lockdown measurements such as the
cessation of school programs for children who consequently needed to remain at home. Although
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some restrictions started to ease over time, by November 2020
most of the schools still remained closed (1).

COVID-19 pandemic and lockdown measurements led to
social isolation that affected severely the mental health of the
general population all over the world, causing an increase in
mental distress (2), depression and anxiety through the lockdown
(3–7), sometimes associated with changes in feelings and lifestyle
that include reduced physical activity, unhealthy eating habits,
inadequate sleep quality and feeling of loneliness (2, 4, 7, 8).
Family lifestyle was also drastically affected: parents suffered
psychological distress due to unstable financial circumstances,
school closures, and suspended educational services (9, 10).
Children and adolescents also started to experience adverse
emotional responses (stress, worry, helplessness, social and
risky behavioral problems, anxiety, and depression) (11–16)
and changes in lifestyle such as sleeping problems, increased
screen exposure, reduced physical activity and unhealthy eating
habits (17–20).

The lockdown measurements affected household finances
with stronger implications for families with children living in
poverty and/or crowded housing conditions (21–23). In the
first half of 2020 Argentina’s poverty rate rose to 40.9%, as
reported by the country’s official INDEC statistics agency (24),
underscoring the devastating impact of the pandemic on the
country’s population. The lockdown presumably affected to a
different extent people from different socio-economic status, and
precise estimation of such impact is extremely valuable to decide
future Government measures to address the consequences of the
unprecedented crisis.

As mentioned above, several studies reported the effects of
pandemic lockdown in adults (3, 4, 8, 25) and children (18, 19,
26–29) mainly in Asia and Europe, to our knowledge only one of
these studies was conducted in toddlers and pre-schoolers from
Latin America (26). In addition, few studies focused on parent-
child dyads (10, 21, 22, 30). Thus, this study aimed to examine
the impact of COVID-19 pandemic lockdown on emotional state,
feelings and lifestyle of children and their parents in Argentina,
focusing on their emotions, emotional stability, worries, routine,
sleep, and daily activities. Also, the study explored the association
between parental feelings and worries and child well-being.
Furthermore, the study examined whether the impact of social
isolation during the pandemics depends on the socio-economic
status of the family.

MATERIALS AND METHODS

Sample Selection
Parents filled out an anonymous online survey, after reading the
written consent form and explicitly agreeing to take part of the
study. The survey was conducted from May 26th to June 17th
2020, targeting parents of children aged 4–11 years-old. This age
range was chosen to include children receiving pre-school and
primary education. In case of multiple children, parents were
asked to report on one child only. All questions were answered by
the parent. The survey was conducted using an online platform,
accessible through any device with an Internet connection. The
survey was disseminated through institutional and private social

networks (Twitter, Facebook, and Instagram), and institutional
mailing lists. This method of administration provides a sample
whose population parameters cannot be controlled as it is the
case for probabilistic sampling. Such strategy was effective for the
research objectives, because it facilitated the wide dissemination
of the survey during a period with territorial restrictions due to
the pandemic. The final sample included 814 families because
respondents with missing or implausible data (n= 302, e.g., child
age out of range) were excluded from the analyses. Inclusion
criteria: adult (>18 years old) mothers and fathers with children
4–11 years-old. Exclusion criteria: adults who did not have
children or whose children were out of the age range.

Survey
The survey was specifically built using Google Form by the
Institute of Development and Paediatric Research (IDIP), La
Plata’s Children Hospital, Buenos Aires, Argentina. For this,
scientific literature related to the impact of lockdown on
emotional state, feelings and lifestyle was reviewed (3, 4, 8,
12, 18, 28) and questionnaires applied in previous studies were
considered for creating our survey. The survey was first tested in
a small number of parents who were asked whether the questions
were clear. The survey (Supplementary Table 1) included 43
closed questions, for each a list of acceptable responses was
provided. Questions were divided into three different sections:
(1) parent and family socio-demographic data (age, educational
level, hometown, employment, telework, public health assistance,
social welfare benefits, number of rooms in the house, number of
persons living in the house, having a balcony/garden in the house,
presence of pets), (2) children’s data, feelings and lifestyle during
lockdown (gender, age, worries about COVID-19, feelings and
worries during lockdown, emotional state, routine, time spent
in different activities, sleep, virtual contact with family/friends),
(3) parent’s feelings and worries during lockdown (worries about
COVID-19 and feelings and worries during lockdown).

Statistical Analyses
Statistical analyses were performed using the R software
version 3.6.0. Quantitative variables are presented as median
(interquartile range, IQR) and categorical data are summarized
as frequency counts and percentages. Chi-squared test or Fisher’s
exact test were used to test for associations between categorical
variables. Pairwise comparisons between multiple groups were
adjusted by the Benjamini and Hochberg (BH) method (31).
Logistic regression models were used to estimate the odds ratio
(OR) and 95% confidence interval (CI) between children’s and
parent’s feelings and worries. Associations between children’s
emotional state, sleep and daily activities and parent’s feelings
and socio-demographic factors were assessed by polyserial or
polychoric correlations according to the nature of the variables.
To identify possible socioeconomic status (SES) subgroups, we
conducted a cluster analysis on the educational levels of parents,
social welfare benefits, public health assistance, number of rooms
in the house and number of persons living in the household. All
statistical tests were two tailed/bilateral, and the significance level
was set at p < 0.01.
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Ethics Approval
The study was approved by the Institutional Committee for
the Revision of Research Protocols (CIRPI) of the Institute of
Development and Paediatric Research (IDIP), La Plata Children’s
Hospital, and conducted according to the Declaration of Helsinki
guidelines and Argentinian legal provisions governing clinical
research on humans. We obtained informed consent from the
participants included in this study.

RESULTS

Family Features and Clustering Based on
the Socio-Economic Status (SES)
Respondents were between 21 and 56 years-old (median: 39),
primarily college or university students/graduates (87.17%),
employees (62.9%) that during lockdown were working part-
time (42.8%) and from home (68.9%). More than 13% reported
receiving social welfare benefits and 12.3% were assisted in the
public health system. Home residences predominantly had 2–
3 rooms and 88.8% housed between 3 and 5 people. Based on
this, the median for the ratio between the number of persons
living in the household and the number of rooms in the house
was 1.5. Children were uniformly distributed by gender and
age (Supplementary Table 2). To assess if the impact of the
lockdown depended on SES, we generated a 2-group partitioning
of the families by conducting a cluster analysis including the
following categorical variables: (1) public health assistance, (2)
employment, (3) education, (4) reception of social welfare
benefits, and (5) ratio between the number of persons living in
the household and the number of rooms in the house (above or
below 1.5). As a result, 378 parents (46.4%) were attributed to a
high SES cluster, which included parents with high educational
levels (university), low reception of social welfare benefits, low
use of public health assistance and a number of persons living in
the household/number of rooms in the house ratio <1.5, while
436 parents (53.6%) were attributed to a low SES cluster.

Impact of COVID-19 Pandemic Lockdown
on Children
Emotional State
According to their parents, 69.5% of the children showed changes
in their emotional state. More than half of the children had
adverse consequences on their emotional state: 46.1% of the
parents reportedmood instability in their children, 4.1% reported
a nervous or aggressive mood and 3.8% sadness or crying. On the
other hand, 10.7% of the children were happy during lockdown.
Also 4.8% of the parents reported another type of emotional
change in their children. The percentage of children who were
happier under lockdown was higher between 4 and 6 years-
old (14.4%) than children between 9 and 11 (7.4%, p < 0.001)
(Supplementary Figure 1). The percentage of children with no
changes in their emotional state was higher between 9 and 11
(41%, p < 0.001). No differences were observed between the low
and high SES clusters (p = 0.574) or between boys and girls
(p= 0.039).

Feelings
Feelings of children during lockdown are shown in Table 1.
According to the parent’s opinion, 27% of the children
were worried about getting/transmitting the COVID-19, older
children (9–11 years old) being more worried than younger
children. More than 16% were afraid to leave the house. Most of
the children missed visiting their relatives (90.4%) and attending
to school (64.6%), independently of their age but more often
among girls than boys (93.6 vs. 87.2%, p = 0.002 and 71.2 vs.
57.3%, p < 0.001, respectively). Children mainly between 6 and
7 years-old missed practicing sports (75.9%, p < 0.001) and their
friends (89.1%, p= 0.002), with no significant gender differences.
Regarding SES, children belonging to families in the low cluster
were more worried about food or money shortage than children
in the high SES cluster.

Lifestyle Changes
As shown in Table 1, 55.3% of the parents reported that their
children altered their routine during lockdown, independently of
their age. Around 62% showed sleep disorders, mainly going to
sleep at late hours, and this percentage increased with age. Girls
showed more sleep disorders than boys (67 vs. 56.7%, p= 0.004).
Most of the children communicated with their friends/family
outside of the household at least once a day via WhatsApp
(65.5%), social media (32.2%), or online gaming (38.1%), and
this percentage increased with age. Social media was used by
14.1% of the children and 19.5% played online games constantly
or on-and-off throughout the day, especially boys (p < 0.001
vs. girls). SES did not affect routine, sleep or virtual contact
with friends/family.

Daily Activities
As shown in Table 2, 31.8% of the children spent <30
min/day being outside, and 36.2% spent <30min doing
physical activity (inside or outside), without gender differences.
Concerning indoor activities, 57.7% of the children spent
2 h or more playing inside and 36.2% spent <30min doing
handicrafts. Most of the children (62.4%) spent <30min a
day reading. Regarding screen time, 28.1% spent more than
2 h playing screen games and 33.9% spent more than 2 h
watching videos and/or TV. Also 21.6% spent more than 2 h
playing screen games plus more than 2 h watching videos
and/or TV.

Children spent time in different activities depending on their
age and gender. Younger children (4–6 years-old) spent less time
doing school homework than older children. Besides, younger
children spent more time outside, doing physical activity,
playing, doing handicrafts and reading than older children (9–
11 years-old). On the other hand, older children spent more
time playing screen games. Significant gender differences were
observed in screen games and handicrafts: boys spent more time
playing screen games (36.1% spent more than 2 h/day vs. 22.2%
in girls, p < 0.001) and girls spent more time doing handicrafts
(73.3% spent more than 30min/day vs. 53.3% in boys, p< 0.001).
Time spent in different activities was not affected by SES.
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TABLE 1 | Children’s feelings and lifestyle during lockdown [n (%)].

Total 4–6 years 7–8 years 9–11 years p-value Low SES High SES p-value

Belief that COVID-19 is a very important issue

A lot/completely 617 (75.8) 234 (67.2)a 176 (80.0)b 207 (84.1)b <0.001 318 (72.9) 299 (79.1) 0.050

Worry about getting COVID-19

A lot/completely 220 (27.0) 72 (20.7)a 70 (31.8)b 78 (31.7)b 0.002 121 (27.8) 99 (26.2) 0.636

Worry about his/her friends getting COVID-19

A lot/completely 267 (32.8) 87 (25.0)a 82 (37.3)b 98 (39.8)b <0.001 152 (34.9) 115 (30.4) 0.203

Fear to leave the house

A lot/completely 136 (16.7) 44 (12.6)a 49 (22.3)b 43 (17.5)a,b 0.010 75 (17.2) 61 (16.1) 0.707

Worry about transmitting COVID-19 to someone else

A lot/completely 95 (11.7) 23 (6.6)a 33 (15.0)b 39 (15.9)b <0.001 57 (13.1) 38 (10.1) 0.191

Worry about not having enough food

A lot/completely 50 (6.1) 13 (3.7%) 14 (6.4) 23 (9.3) 0.019 37 (8.5) 13 (3.4) 0.003

Worry about not having enough money

A lot/completely 81 (10.0) 30 (8.6) 20 (9.1) 31 (12.6) 0.253 60 (13.8) 21 (5.6) <0.001

Missing friends

A lot/completely 676 (83.0) 271 (77.9)a 196 (89.1)b 209 (85.0)a,b 0.002 348 (79.8) 328 (86.8) 0.009

Missing practicing sports

A lot/completely 527 (64.7) 200 (57.5)a 167 (75.9%)b 160 (65.0)a,b <0.001 269 (61.7) 258 (68.3) 0.056

Missing their family (outside the household)

A lot/completely 736 (90.4) 316 (90.8) 203 (92.3) 217 (88.2) 0.322 393 (90.1) 343 (90.7) 0.812

Missing going to school

A lot/completely 526 (64.6) 216 (62.1) 151 (68.6) 159 (64.6) 0.283 286 (65.6) 240 (63.5) 0.557

Similar routine as before COVID-19

Not at all/a bit 450 (55.3) 187 (53.7) 121 (55) 142 (57.7) 0.626 247 (56.7) 203 (53.7) 0.437

Changes in his/her sleep

Without changes 304 (37.4) 156 (44.8)a 72 (32.7)b 76 (31)b 0.001 168 (38.5) 136 (36.1) 0.627

Wake up frequently 55 (6.8) 35 (10.1)a 12 (5.5)a,b 8 (3.3)b 32 (7.3) 23 (6.1)

Sleeps during day 13 (1.6) 4 (1.1) 4 (1.8) 5 (2) 8 (1.8) 5 (1.3)

Goes to bed later 441 (54.2) 153 (44)a 132 (60)b 156 (63.7)b 228 (52.3) 213 (56.5)

Time spent per day in contact with friends/family

Phoning

Less than once a day 507 (62.3) 219 (62.9) 140 (63.6) 148 (60.2) 0.701 264 (60.6) 243 (64.3) 0.278

More than once a day 307 (37.7) 129 (37.1) 80 (36.4) 98 (39.8) 172 (39.4) 135 (35.7)

Via WhatsApp

Less than once a day 281 (34.5) 131 (37.6) 85 (38.6) 65 (26.4) 0.005 157 (36) 124 (32.8) 0.375

More than once a day 533 (65.5) 217 (62.4)a 135 (61.4)a 181 (73.6)b 279 (64) 254 (67.2)

Social media

Less than once a day 552 (67.8) 261 (75)a 163 (74.1)a 128 (52)b 0.001 312 (71.6) 240 (63.5) 0.084

Once a day 82 (10.1) 31 (8.9) 30 (13.6) 21 (8.5) 43 (9.9) 39 (10.3)

A few times a day 65 (8) 26 (7.5)a 15 (6.8)a 24 (9.8)b 28 (6.4) 37 (9.8)

On and off throughout the day 71 (8.7) 16 (4.6)a 9 (4.1)a 46 (18.7)b 35 (8) 36 (9.5)

Constantly 44 (5.4) 14 (4)a 3 (1.4)a 27 (11)b 18 (4.1) 26 (6.9)

Online games

Less than once a day 504 (61.9) 259 (74.4)a 135 (61.4)a 110 (44.7)b 0.001 269 (61.7) 235 (62.2) 0.555

Once a day 84 (10.3) 21 (6) 35 (15.9) 28 (11.4) 43 (9.9) 41 (10.8)

A few times a day 67 (8.2) 29 (8.3)a 18 (8.2)a 20 (8.1)b 33 (7.6) 34 (9)

On and off throughout the day 111 (13.6) 31 (8.9)a 24 (10.9)a 56 (22.8)b 67 (15.4) 44 (11.6)

Constantly 48 (5.9) 8 (2.3)a 8 (3.6)a 32 (13)b 24 (5.5) 24 (6.3)

Data are presented as frequency counts and percentages. Values in bold indicate statistically significant difference (p < 0.01). a,bPost-hoc comparisons using BH method, different

letters indicate significant differences at level 0.01 between age groups.
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TABLE 2 | Time spent in different activities during lockdown [n (%)].

Total 4–6 years 7–8 years 9–11 years p-value Low SES High SES p-value

Time spent outside

Less than 30min 259 (31.8) 91 (26.1)a 70 (31.8)a,b 98 (39.8)b 0.002 136 (31.2) 123 (32.5) 0.706

Physical activity (outside or inside)

Less than 30min 295 (36.2) 93 (26.7)a 78 (35.5)a 124 (50.4)b <0.001 156 (35.8) 139 (36.8) 0.771

Playing outside

Less than 30min 324 (39.8) 106 (30.5)a 88 (40)a,b 130 (52.8)b <0.001 173 (39.7) 151 (39.9) 0.943

Playing inside

2 h or more 470 (57.7) 243 (69.8)a 132 (60)a 95 (38.6)b <0.001 252 (57.8) 227 (60.1) 0.999

Time spent doing school homework

Less than 2 h 358 (44.0) 203 (58.3)a 83 (37.7)b 72 (29.3)b <0.001 198 (45.4) 160 (42.3) 0.081

2–4 h 292 (35.9) 108 (31) 88 (40.0) 96 (39) 163 (37.4) 129 (34.1)

5 or more hours 164 (20.1) 37 (10.6)a 49 (22.3)b 78 (31.7)b 75 (17.2) 89 (23.5)

Doing craft/hand activities

Less than 30min 295 (36.2) 79 (22.7)a 84 (38.2)b 132 (53.7)c <0.001 155 (35.6) 140 (37) 0.662

Reading (alone or with someone)

Less than 30min 508 (62.4) 198 (56.9)a 136 (61.8)a,b 174 (70.7)b 0.003 255 (58.5) 253 (66.9) 0.014

Playing (video) games with cell phone, tablet or computer

2 h or more 229 (28.1) 68 (19.5)a 51 (23.2)a 110 (44.7)b <0.001 118 (27.1) 111 (29.4) 0.482

Watching videos/movies/cartoons on a screen (cell phone, tablet, or TV)

2 h or more 276 (33.9) 112 (32.2) 68 (30.9) 96 (39.0) 0.125 144 (33.0) 132 (34.9) 0.603

Data are presented as frequency counts and percentages. Values in bold indicate statistically significant difference (p < 0.01). a,b,cPost-hoc comparisons using BH method, different

letters indicate significant differences at level 0.01 between age groups.

Impact of COVID-19 Pandemic Lockdown
on Families and Association to Children’s
Lifestyle and Emotional State
Parent’s Feelings
Almost half (47.1%) of the parents were worried about
getting/transmitting COVID-19 and 27.9% were afraid to
leave the house for essential activities such as work or
essential shopping. Besides, 59.1% reported being worried
about their children’s use of screen, and 68.4% found it
stressful to keep children entertained during lockdown.
Also, 16.6% of the parents felt lonely, 18.8% did not
feel capable to help their child with school homework
and 45.1% did not have time to play with their children.
These worries and feelings were not affected by SES. In
contrast, preoccupations about health (physical or mental),
shortage of food/essential items, total household income and
children’s future were higher in families in the low SES cluster
(Supplementary Table 3).

Associations Between Child and Parent Feelings and

Worries During Lockdown
As shown in Table 3, parental fright to leave the house and
concern about accessibility to food/essential items, household
income and children’s future were highly associated with similar
worries in the children. Particularly, children whose parents were
concerned about having enough food were more likely to be
worried about food shortage during lockdown [OR (CI 95%) 13.0
(6.81, 26.5)].

TABLE 3 | Odds ratio (CI 95%) between children’s and parent’s feelings and

worries.

Child afraid to

leave the house

Child worried

about not having

enough food

Child worried

about not having

enough money

Parental fear to leave

the house

4.10 (2.80, 6.02) 4.73 (2.63, 8.70) 2.54 (1.59, 4.06)

Parental concern

about having enough

food or essential

items

2.37 (1.59, 3.51) 13.0 (6.81, 26.5) 6.95 (4.31, 11.4)

Parental concern

about total household

income

1.99 (1.37, 2.89) 7.08 (3.55, 15.7) 6.23 (3.66, 11.2)

Parental concern

about children’s

future

2.44 (1.65, 3.67) 5.03 (2.46, 11.7) 4.83 (2.75, 9.08)

Values in bold indicate statistical significance (p < 0.01).

Associations Between Children’s Emotional State,

Sleep and Activities and Routine, Parent’s Feelings,

and Socio-Demographic Factors
Only selected associations (|r|>0.1, p<0.01) (32) were
highlighted here. As shown in Table 4, parental age and
part-time working were positively associated with time spent
doing school homework. The presence of balcony/garden was
inversely associated with changes in child’s sleep and positively
associated with the amount of time spent outside. Keeping
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TABLE 4 | Associations between children’s emotional state, sleep and daily activities and routine, parent’s feelings, and socio-demographic factors.

Adverse emotional state

(0 = No, 1 = Yes)

Changes in sleep

(0 = No, 1 = Yes)

Time spent outside Time spent doing schoolwork

Parent’s age −0.09 0.01 −0.02 0.15

Parent’s work (full or part-time) −0.03 −0.07 0.08 0.11

Having a balcony/garden (0 = No, 1 = Yes) −0.07 −0.16 0.30 0.07

Routine similar to before COVID-19 −0.11 −0.53 0.08 0.16

Parent feeling lonely 0.35 0.22 −0.04 −0.07

Parent feeling capable to help child with schoolwork −0.32 −0.04 0.02 0.10

Parent with time to play with their child −0.23 −0.16 −0.01 −0.07

Polyserial or polychoric correlations are shown, correlations in bold are statistically significant at level 0.01.

a routine similar to how things were before COVID-19 was
inversely associated with adverse emotional state and with
changes in sleep, and positively associated with the time spent
doing school homework. The feeling of loneliness of parents
was associated with adverse emotional state and sleep changes
in children, while the feeling of being able to help with school
homework was inversely associated with adverse emotional
state. Having time to play with children was inversely associated
with adverse emotional state and with changes in sleep. Time
spent in physical activity, reading, playing videogames or
watching a screen did not present association with routine,
socio-demographic factors or parent’s feelings (data not shown).

DISCUSSION

To our knowledge, this is the first study investigating how
COVID-19 pandemic lockdown affects lifestyle and emotional
state of children and the links between child and parent
well-being in the context of pandemic-associated lockdown
in families from Latin America. Our study found that the
socio-economic status of the family, the alteration of the routine
as a consequence of the pandemic, the parental feelings and the
access to a balcony/garden strongly affect children’s emotional
state and lifestyle.

Current results indicate that 69.5% of the parents reported
changes in the emotional state of their children after 2 months
of lockdown. Younger children showed more dramatic mood
changes. The most frequent feature was mood instability.
Feelings of worry, fear and longing for their relatives and friends
and school were also frequently reported by most parents.
Younger children were also happier to staying at home, which
may reflect their interest in spending more time with their
parents/caregivers. No gender differences were observed, in
agreement with other studies in children (20, 27), although some
studies in adolescents show higher depression and anxiety levels
in females (16). On the whole, our results are in line with the
observations of other authors. In Italian children, a self-reported
study (20) showed frequent mood swings in nearly half of the
responders along with anxiety and depression symptoms. Other
study in Spanish and Italian children reported that 85.7% of the
parents perceived changes in their children’s emotional state and
behavior during lockdown, mainly difficulty concentrating and

boredom (15). Studies in Chinese children show behavioral and
emotional problems (17.6%) (29) and anxiety and depression
rates between 18% (27) and 24% (12). Although our study did
not assess depressive or anxiety symptoms, the observed changes
in the emotional state could precede mental health decline and
further evolve into such anxiety, depression, and posttraumatic
stress symptoms.

Our study found important changes in the lifestyle of children,
mainly loss of routine and changes in sleep. One of the most
reported stressors of parents under pandemic lockdown was the
disruption of children’s routine (33), which can be detrimental
because routines help children feel safe and contribute to
healthy habits (33). In line with our results, other studies also
reported changes in sleep. Sleep time increased in Canadian and
Spanish children (17, 18), and behavioral health was impaired
in American children (22). Other authors (20) also showed
alterations in routine and sleep in Italian children aged 6
to 14 in a self-reported study conducted through video-calls.
Communication with relatives/friends outside the household was
mainly sustained on a digital level, which increases screen time,
but may be beneficial in lockdown circumstances. Regarding
daily activities, we observed commonly found gender and age-
related differences (18): older children were less active than
younger children and spent more time with screens, and boys
spent more time playing screen games (34). Sedentary behaviors
(<30min of physical activity, more than 2 h playing screen games
and/or watching videos and/or TV) were observed in more than
35% of the children. The high rate of sedentary behaviors is in line
with the above referred Spanish and Canadian studies (17, 18)
that reported decreased physical activity and increased screen
exposure during pandemic lockdown. Interestingly, a study
performed in 2014 found that 24.5% of Argentinean children
between 5 and 10 years-old did not meet the international
requirements of physical activity and showed a sedentary
behavior in front of screen (35). Therefore, the proportion of
sedentary children during the COVID-19 outbreak was increased
in Argentina, exacerbated by a decline in outdoor time. Spending
time outdoors has already been associated with more physical
activity, less sedentary time and improved sleep (18). Thus,
children should be encouraged to play and be active, engaging in
activities compatible with lockdown measures, to minimize the
negative consequences of lockdown.
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The COVID-19 crisis has particularly affected vulnerable
populations, including families with young children, who face
dual caregiver and/or breadwinner demands (21) in a context
of increasing poverty rate in Argentina. Although emotional
state, lifestyle and activities of the children during lockdown
did not depend on the SES, parents with lower SES were
more worried about their health and economic issues (income,
food/essential items), and these worries were also evident in their
children. These findings indicate that 2 months of lockdown have
an unfavorable impact on the emotional well-being mostly of
vulnerable families, in line with reports from other authors (21).

Our study also aimed to identify factors that helped to support
children’s well-being. The key features for children’s well-being
unmasked by the current study were keeping a routine, a positive
attitude from the parents and having a balcony/garden. The latter
favors outdoor time and sleep, but does not increase physical
activity. Keeping a routine similar to how things were before
COVID-19 improves sleep, emotional state and dedication to
school homework. These results agree with other authors who
reported that mood state is more strongly related to life changes
than specific COVID worries (36). Being an older parent and
part-timeworking also favor dedication to school homework, and
parents with positive attitudes such as playing with their children
or helping them with school homework have a favorable impact
on their emotional state. On the other hand, parents feeling
lonely negatively affect the child’s emotional state and sleep
quality, and parents who feel worried or afraid highly condition
the children’s fears and worries, especially about shortage of food
and money. Other authors reported that the parents’ difficulty
to deal with lockdown is associated with parent’s stress, which
impacts on children’s behavioral and emotional problems (30),
and distress levels are also mediated by child’s behavioral and
emotional difficulties (10). This is in line with our findings that
parents feel stressed to keep children entertained and do not
find time to play with them, though spending a lot of time
in the house. Our results and results from other authors (21,
30) highlight the strong links between parental psychological
well-being and the well-being of their children. When children
do not have a predictable routine and do not have emotional
support from their parents, they may show distress evidenced by
emotional and behavioral problems.

It was recently reported that school closure due to COVID-
19 has adverse consequences on children’s physical and mental
well-being (37), and similar disruptions are evident in our
study. School closure isolates and socially deprives children from
contact with their peers and teachers and is an important element
in routine changes. School closure also plays a key role in the
increase of sedentary behaviors since schools, and particularly
physical education classes, provide an adequate environment to
promote active behaviors among children and adolescents (17).
Finally, parents are left alone dealing with children’s education
and having children at home 24 h/7 d, while also have to manage
home-working and childcare (30). Therefore, the relevance of
school closure on children’s well-being should be taken into
account when adopting preventive COVID-19 measures.

One of the strengths of our study lies in the fact that it
was conducted 2 months after the beginning of the lockdown

measurements, a very critical moment of the pandemic in
Argentina. However, some features of the present study should
be considered. First, this is a cross-sectional correlational study,
therefore we cannot reach a conclusion about the long-term
impact of lockdown or determine a causal relationship between
the variables studied, a longitudinal analysis of the effects of
lockdown on children and their parents over time would help
to better understand the long-lasting consequences of lockdown.
Moreover, the answers of the survey were exclusively provided
by the parents. This data collection method may provide less
information than child reports or direct evaluation by experts.
However, it should be kept in mind that self-reports are not
adequate for young children and pandemic restrictions limits
direct evaluation by experts. Despite these limitations, this study
is the first to provide data on the repercussions of COVID-19
lockdown on Argentinean children.

In conclusion, current results show that 2months of pandemic
lockdown in Argentina affected emotional state and lifestyle of
children and their parents. During the COVID-19 crisis, strong
links between parental psychological status and the well-being
of children were observed. Lockdown especially affected the
emotional well-being of more vulnerable families. Although the
impact of the pandemic lockdown seems inevitable, our results
show the importance of keeping a consistent routine during
school closure, with enough opportunities to play, read, rest,
and engage in physical activity, trying to avoid spending too
much time in front of a screen. Besides, support for parents
who are facing a stressful experience should also be provided.
Our findings can guide efforts to preserve and promote child
well-being during lockdown, helping governments to decide
the confinement rules to apply to children, especially regarding
school closing. Confinement rules should be accompanied by
recommendations and guidelines for parents and caregivers to
help children (and adults) to cope with the COVID-19 crisis.
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We examined the association of mental health problems with preventive behavior

and caregivers’ anxiety in children with neurodevelopmental disorders (NDD) and their

caregivers during the coronavirus disease 2019 (COVID-19) pandemic. Data were

obtained from 227 pairs of children with NDD and their caregivers in a clinic in Fukui

Prefecture, Japan, from October 1 to December 31, 2020. During this period, the

activities of children and caregivers were not strongly restricted by the public system.

Caregivers’ anxiety about children’s activities was positively associated with caregivers’

and children’s fears of COVID-19 and children’s depressive symptoms. Children’s

preventive behavior was negatively associated with children’s depressive symptoms.

These findings suggested that caregivers’ fear of COVID-19 stemmed from worry about

the relationship between children’s activity and COVID-19 infection, and children might

have reflected caregivers’ expressions of concern. In schools and clinics, practitioners

educate children on how to engage in preventive behavior against COVID-19. Our results

support the effectiveness of such practices in mitigating mental health problems in

children with NDD.

Keywords: coronavirus disease 2019, preventive behavior, caregivers’ anxiety, neurodevelopmental disorder, fears

of COVID-19

INTRODUCTION

Lifestyles have been changed by the coronavirus disease 2019 (COVID-19) pandemic; these changes
have impacted mental health problems in the general population (1). The mortality risk of COVID-
19 is low for children and most caregivers (2), and children are not the main drivers of COVID-19
(3). However, COVID-19 affects the mental health problems of children and their caregivers. For
example, the rate of children with a low quality of life increased during the COVID-19 pandemic
compared to before the COVID-19 pandemic (4). It has been reported that about 60% of caregivers
expressed worry that their child would catch COVID-19 at school (5).

Children with neurodevelopmental disorders (NDD), such as attention-deficit/hyperactivity
disorder (ADHD) and autism spectrum disorder (ASD), are at risk for mental health problems
(6, 7). Similar risks have also been found in their caregivers (8, 9). In a survey during the COVID-
19 pandemic, a higher prevalence of emotional symptoms and conduct problems and fewer
prosocial behaviors were found in children with NDD than in those with neurotypical development
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[NTD; (10)]. Mental health and behavioral problems increased
during the COVID-19 pandemic compared to before the
COVID-19 pandemic in children with NDD (11, 12). In addition,
externalizing behavior was higher in children with NDD than in
those with NTD, and that behavior was associated with parenting
stress during the COVID-19 pandemic (13, 14). These results
suggest that mental health has been worsened by the COVID-19
pandemic in children with NDD as well as in their caregivers.

Educating the public with appropriate information about
COVID-19 and related preventive behaviors has been considered
important for mitigating children’s mental health problems (15).
In a previous study, adults who engaged in preventive behavior
tended to have better mental health (16). In schools, teachers
have provided students with knowledge about COVID-19 and
related preventive behaviors (17). In addition, brochures have
been developed to educate children with ASD on knowledge
and preventive behavior (18). However, there is no evidence that
knowledge and preventive behavior are associated with mental
health problems in children with NDD.

The behavior and mental health problems of children interact
with those of their caregivers (19, 20). In a study from before
the COVID-19 pandemic, mothers’ anxiety and fearfulness were
found to be associated with the anxiety and fearfulness of
children (21). Children of caregivers with anxiety disorders tend
to be more anxious and fearful than children of caregivers
without anxiety disorders (20, 22). Most caregivers worried that
their child would catch COVID-19 at school (5). Thus, it is
possible that caregivers’ anxiety about children’s activities related
to COVID-19 infection was associated with children’s mental
health problems.

In this study, we examined the association of mental health
problems with preventive behavior and caregivers’ anxiety about
children’s activities in children with NDD and their caregivers.
We used data from patients and their caregivers in a clinic in
Fukui Prefecture. Japan was in a state of emergency from April
7 to May 25, 2020. During that time, citizens were required
to stay home, and children stopped participating in school
activities. The number of cases was smaller in Japan than in other
developed countries (23). Children continued to participate in
school activities starting at the end of the first state of emergency
(May 25, 2021). Thus, the activities of children and caregivers
were not strongly restricted by public systems. Moreover, Fukui
Prefecture is a provincial area of Japan, with a population of
approximately 760,000. During the survey period (i.e., October
1 to December 31, 2020), 111 people were infected in the Fukui
Prefecture (24). That is, the number of cases was much smaller in
Fukui Prefecture than in metropolitan areas of Japan and other
countries. On the other hand, the government recommended
preventive behavior (25), and the media conveyed information
about COVID-19 daily. Thus, we hypothesized thatmental health
problems of children with NDD and their caregivers would
be associated with knowledge about COVID-19, preventive
behavior for COVID-19 infection, and caregivers’ anxiety about
children’s activities related to COVID-19, rather than to the
COVID-19 pandemic itself.

Mental health problems were evaluated from two aspects:
fears of COVID-19 and general mental health problems. The Fear

TABLE 1 | Characteristics of participants.

Child (year) Mean age 9.96

Standard deviation 2.46

Caregiver (year) Mean age (year) 41

Standard deviation 5.31

Child gender (n) Boy 189

Girl 38

Type of caregivers (n) Mother 196

Father 31

TABLE 2 | Diagnosis of children (n).

Comorbidity

No SLD ID

ADHD+ASD 37 54 2

ADHD 24 52 3

ASD 12 6 10

SLD 12 NA NA

ID 5 NA NA

Other and no clear diagnosis 15 NA NA

ADHD, attention-deficit/hyperactivity disorder; ASD, autism spectrum disorder; SLD,

specific learning disorder; ID, intellectual disability.

of COVID-19 Scale (FCV-19S) have been developed (26), and
was widely used to assess fears of COVID-19. We assumed that
the fears of COVID-19 were associated with knowledge about
COVID-19, preventive behavior for COVID-19 infection, and
caregivers’ anxiety about children’s activities related to COVID-
19. Additionally, the COVID-19 pandemic not only influenced
fears regarding the virus itself but also general mental health
problems (1). We examined the association of general mental
health problems with the variables. In the secondary analysis,
we confirmed the relationship between fears of COVID-19 and
general mental health problems (26). Further, we thought it
useful for clinical practice to clarify types of preventive behavior
that children with NDD understood and engaged in. Thus, we
examined the difference in items of knowledge about COVID-19
and preventive behavior for COVID-19 infection.

METHODS

Participants
The participants were children with NDD and their caregivers.
We recruited 252 children and 294 caregivers from a
developmental clinic in Fukui Prefecture from October 1
to December 31, 2020. All caregivers of the 252 children
participated in this study. One pair withdrew their participation
after submitting their responses. After excluding incomplete
responses, data from 232 pairs remained. Five pairs were
excluded because children’s IQs were lower than 50. Thus, we
used data from 227 pairs in the analyses. The ages of the children
ranged from 6 to 18 years. The characteristics and diagnoses
are shown in Tables 1, 2. Some children were not diagnosed
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with clear NDD (e.g., children with low IQ but not intellectual
disability and children with ASD tendencies). The caregivers
provided written informed consent before participation, and
informed consent was obtained from all the children. The study
design was approved by the ethics committee of Shitennoji
University (2020-17).

Fear of COVID-19
The Japanese version of FCV-19S [FCV-19S-J; (27)] was used
to assess the fear of COVID-19 in caregivers. The FCV-19S-J
(27) and the original version (26) consists of seven items, and
caregivers rated their state using a five-point Likert-type scale
(strongly disagree = 1 to strongly agree = 5). Total scores were
used for the analysis. A higher score represents a higher degree of
fear related to COVID-19.

The expressions of items of the FCV-19S-J were revised to be
suitable for children. One item, “I am afraid of losing my life
because of COVID-19,” was considered to be too invasive for
children with NDD. Thus, we revised this item to “I am afraid
of being admitted to a hospital because of COVID-19.” Children
rated their state on a five-point Likert-type scale (strongly
disagree = 1 to strongly agree = 5). We performed a factor
analysis using the maximum-likelihood estimation method. The
factor loadings of items ranged from 0.43 to 0.75. Thus, similar
to FCV-19S-J, we used the sum of the items to assess fear of
COVID-19 in children.

General Mental Health Problems of

Children and Caregivers
The Japanese version of the Birleson Depression Self-Rating Scale
for Children [DSRS-C; (28)] was used to assess general mental
health problems in children. The DSRS-C consists of 18 items
that assess depressive symptoms (29). Children rated their states
using a three-point scale (none of the time = 0 to all of the time
= 2). We used the sum score of the DSRS-C for the analysis. A
higher score indicates a higher degree of depressive symptoms.

To assess general mental health problems of caregivers, we
used the Japanese version of the Kessler 6-items Psychological
Distress Scale [K6; (30, 31)]. K6 consists of six items that assess
depressive and anxiety symptoms. Caregivers rated their state
using a five-point Likert-type scale [none of the time = 0 to all
of the time = 4; (30)]. The sum score was used in the analysis. A
higher score indicates a higher degree of psychological distress.

Children’s Knowledge and Preventive

Behavior
Children’s knowledge about COVID-19 was tested by seven
items: “stay home,” “don’t go to crowded places,” “don’t speak
closely with friends,” “open windows,” “put on a mask outside of
the house,” “frequently wash hands,” and “don’t touch your eyes,
nose, and mouth.” The items were made based on information
from the Ministry of Health, Labor and Welfare in Japan in
August 2020 (25). Children rated whether the item was related to
the prevention of COVID-19 using a three-point scale (incorrect
= 1 to correct = 3). We used the mean score of items for
the analysis and considered that a higher score represents more
appropriate knowledge.

Children’s preventive behavior for COVID-19 infection was
assessed by themselves and caregivers using seven items identical
to those used to assess children’s knowledge. Children and
caregivers rated how often children engaged in preventive
behavior of each item, using a three-point scale (none of time =
1 to always = 3). We used both the mean scores of items rated
by children and caregivers for the analysis and considered higher
scores to represent more appropriate preventive behavior.

Caregivers’ Preventive Behavior and

Anxiety
Caregivers’ preventive behavior for COVID-19 infection was
assessed using seven items identical to those used to assess
children. Caregivers rated adherence to preventive behavior of
each item on a six-point scale (behave very incompletely = 1 to
behave very completely = 6). We used the mean score of items
for the analysis and considered higher scores to represent more
appropriate behavior.

Caregivers’ anxiety about children’s activities related to
COVID-19 infection was assessed using six items on children’s
activities: “school,” “playing with their friends,” “time with their
family,” “vacation,” “hospital,” and “all activities.” Caregivers
rated their children’s activity using a five-point scale (“I am not
afraid of the activity at all” = 0 to “I am very afraid of the
activity” = 5). We used the mean score of the items for the
analysis. A higher score represents a higher degree of anxiety
about children’s activities related to COVID-19 infection.

Problematic Behavior
The Japanese version of the Aberrant Behavior Checklist [ABC-
J; (32, 33)] was used for assessing problematic behavior of
children. The ABC-J consists of 58 items that are classified
into five subscales: “irritability,” “lethargy,” “stereotypic behavior,”
“hyperactivity,” and “inappropriate speech.” Caregivers rated
children’s behavior using a four-point scale (no problem =

0 to remarkable problem = 4). We used the sum score for
each subscale.

Analyses
Statistical analyses were performed using the free statistical
environment R 3.52 (34). The association between fear
of COVID-19 and general mental health problems with
other variables was tested using stepwise multiple regression
analyses based on Akaike information criteria. For this, we
used children’s knowledge about COVID-19; their preventive
behaviors regarding COVID-19 infection, as rated by both
the children and caregivers; caregivers’ preventive behavior
regarding COVID-19 infection; and their anxiety about children’s
activities related to COVID-19 infection as independent
variables. Additionally, previous studies have shown the
association between behavioral characteristics and mental health
problems among children with NDD and their caregivers (35,
36). Hence, we added irritability, lethargy, stereotypical behavior,
hyperactivity, and inappropriate speech as independent variables.
We also added children’s age, gender, and IQ and the caregivers’
age and type of caregivers (father = 0, mother = 1) as control

Frontiers in Psychiatry | www.frontiersin.org 3 July 2021 | Volume 12 | Article 713834178

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Suzuki and Hiratani COVID-19 and Children With NDD

TABLE 3 | The result of step-wise regression analysis on children’s fear of

COVID-19.

β p

Caregivers’ anxiety for children’s activities 1.38 0.001

Children’s lethargy −0.65 0.123

Children’s stereotypic behavior 0.99 0.026

Children’s hyperactivity −0.70 0.126

Children’s IQ −0.78 0.045

R2 = 0.10, adjusted R2 = 0.07, F(5,221) = 4.65, p < 0.001.

TABLE 4 | The result of the step-wise regression analysis on caregivers’ fear of

COVID-19.

β p

Caregivers’ prevention behavior 0.74 0.005

Caregivers’ anxiety for children’s activities 1.01 <0.001

Children’s lethargy 0.84 0.003

Children’s inappropriate speech 0.41 0.137

R2 = 0.19, adjusted R2 = 0.17, F(4,222) = 12.88, p < 0.001.

variables. Finally, the above variables were incorporated in the
first model of step-wise regression analyses.

The relationship between children’s and caregivers’ fears of
COVID-19 and general mental health problems was tested using
Pearson’s correlational test. We evaluated the differences among
items in children’s knowledge and children’s preventive behaviors
rated by children and caregivers using one-way analyses of
variance (ANOVAs). A Bonferroni test was used for multiple
comparisons (α = 0.05).

For correlational analysis and regression analysis, we excluded
the data of a participant from the analysis when there was
more than one missing value in each variable. When there
was one missing value, we calculated the mean values for the
data, excluding the missing values, and then used the mean
value as the score for the item with a missing value. For
ANOVAs on variables, we excluded the data of participants with
missing values.

RESULTS

Step-Wise Regression Analyses on Fear of

COVID-19
Table 3 shows the results of the step-wise regression analysis
on children’s fear of COVID-19. The final model included
caregivers’ anxiety regarding children’s activities, children’s
lethargy, children’s stereotypic behavior, children’s hyperactivity,
and children’s IQ. We found that the model was significantly
associated with children’s fear of COVID-19 (p < 0.001);
children’s fear of COVID-19 had significant positive associations
with caregivers’ anxiety about children’s activities and children’s
stereotypical behavior, whereas it had a significant negative
association with children’s IQ (Table 3).

TABLE 5 | The result of the step-wise regression analysis on children’s depressive

symptoms.

β p

Children’s knowledge −0.59 0.109

Children’s prevention behavior (self-rating) −0.95 0.014

Children’s prevention behavior (caregivers-rating) −0.87 0.026

Caregivers’ anxiety for children’s activities 1.22 0.002

Children’s irritability 0.68 0.105

Children’s lethargy 0.79 0.055

Children’s inappropriate speech −1.56 <0.001

Children’s age 0.72 0.063

R2 = 0.18, adjusted R2 = 0.15, F(8,218) = 5.99, p < 0.001.

Table 4 shows the result of the step-wise regression analysis
on caregivers’ fear of COVID-19. The final model included
caregivers’ prevention behavior, caregivers’ anxiety for children’s
activities, children’s lethargy, and children’s inappropriate
speech. The model was significantly associated with caregivers’
fear of COVID-19 (p < 0.001); there were significant positive
associations between caregivers’ fear of COVID-19 and
caregivers’ preventive behavior, caregivers’ anxiety about
children’s activities, and children’s inappropriate speech
(Table 4).

Step-Wise Regression Analyses on

General Mental Health Problems
Table 5 shows the results of the step-wise regression analysis
on children’s depressive symptoms. The final model included
children’s knowledge, children’s prevention behavior, as rated by
both self the children themselves and the caregivers, caregivers’
anxiety for children’s activities, children’s irritability, children’s
lethargy, children’s inappropriate speech, and children’s age, and
the model was significantly associated with children’s depressive
symptoms (p < 0.001). In the model, children’s depressive
symptoms had a significant positive association with caregivers’
anxiety about children’s activities, and significant negative
associations with children’s preventive behaviors, as rated by both
the children and caregivers, and children’s inappropriate speech
(Table 5).

Table 6 shows the results of the step-wise regression
analysis on caregivers’ psychological distress. The final model
included caregivers’ prevention behavior, caregivers’ anxiety for
children’s activities, children’s lethargy, children’s stereotypic
behavior, children’s inappropriate speech, children’s IQ, and
type of caregivers. The model was significantly associated
with caregivers’ psychological distress (p < 0.001). In the
model, there were significant positive associations between
caregivers’ psychological distress and caregivers’ preventive
behavior, children’s lethargy, children’s inappropriate speech,
children’s IQ, and mother respondents (Table 6).

Correlational Analyses
Table 7 shows Pearson’s correlational coefficients among fears of
COVID-19 and general mental health problems (i.e., depressive
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symptoms and psychological distress) in children and caregivers.
There were significant positive correlations between fears of
COVID-19 and general mental health problems in both children
and caregivers. However, there were no significant correlations of
fears of COVID-19 and general mental health between children
and caregivers.

Children’s Knowledge About COVID-19 and

Preventive Behavior for COVID-19 Infection
Table 8 shows means and standard deviations of children’s
knowledge about COVID-19 and preventive behavior for
COVID-19 infection. One-way ANOVAs showed significant
main effects of items (children’s knowledge about COVID-19:
F(6, 1356) = 31.44, p < 0.001; children’s preventive behavior rated
by the children: F(6, 1344) = 60.72, p< 0.001; children’s preventive
behavior rated by caregivers: F(6, 1326) = 101.46, p < 0.001).
In terms of children’s knowledge about COVID-19, Bonferroni
tests showed that scores were significantly higher on “don’t go
to crowded places,” “put on a mask outside of the house,” and

TABLE 6 | The result of the step-wise regression analysis on caregivers’

psychological distress.

β P

Caregivers’ prevention behavior 0.59 0.024

Caregivers’ anxiety for children’s activities 0.37 0.146

Children’s lethargy 0.80 0.003

Children’s stereotypic behavior −0.48 0.090

Children’s inappropriate speech 0.70 0.022

Children’s IQ 0.60 0.020

Type of caregivers (Father = 0, Mother = 1) 0.71 0.005

R2 = 0.17, adjusted R2 = 0.14, F(7,219) = 6.36, p < 0.001.

TABLE 7 | Pearson’s correlation among fears of COVID-19 and general mental

health problems in children with neurodevelopmental disorder and their caregivers.

1 2 3

1) Children’s fear of COVID-19

2) Caregivers’ fear of COVID-19 0.16

3) Children’s depressive symptoms 0.20* 0.03

4) Caregivers’ psychological distress 0.10 0.30*** 0.07

*p < 0.05, **p < 0.01, ***p < 0.001 (Bonferroni correction).

“wash hands frequently” than on the other items. For children’s
preventive behaviors rated by both the children and caregivers,
Bonferroni tests showed that scores were significantly higher
on “put on a mask outside of the house,” and “wash hands
frequently” than on other items. Bonferroni tests also showed
that scores were significantly higher on “put on a mask outside of
the house” than “wash hands frequently.” In addition, Bonferroni
tests showed that scores were significantly higher on “stay home”
than “don’t go to crowded places.”

DISCUSSION

We examined the association of mental health problems with
preventive behavior and caregivers’ anxiety in children withNDD
and their caregivers during the COVID-19 pandemic. There were
significant positive correlations between fear of COVID-19 and
general mental health problems in children with NDD and their
caregivers. Thus, we confirmed the relationship between fear
of COVID-19 and general mental health problems in children
with NDD and their caregivers. In addition, caregivers’ anxiety
about children’s activities was positively associated with fear
of COVID-19 in caregivers. Children have a low mortality
risk of COVID-19 (2), and are not the main drivers of
the pandemic (3). In spite of this evidence, most caregivers
worried that their child would catch COVID-19 at school
(5). Our results indicated that caregivers’ fear stemmed from
worry about the relationship between children’s activity and
COVID-19 infection.

Caregivers’ anxiety about children’s activities related to
COVID-19 infection was positively associated with children’s
fear of COVID-19 and depressive symptoms. A previous study
conducted before the COVID-19 pandemic indicated that
caregivers’ anxiety is associated with their children’s anxiety (20–
22). It is possible that children reflected caregivers’ expressions
of worry about the relationship between children’s activity
and COVID-19 infection. In addition, we hypothesized that
caregivers’ anxiety about children’s activity might be related to
over-involvement in children’s preventive behavior. A systematic
review showed that caregivers’ over-involvement is associated
with anxiety and depressive symptoms (37). Therefore, we
suggest that mental health problems in children with NDD
were affected by caregivers’ expression of worry and over-
involvement.

Children’s preventive behavior was negatively associated with
children’s depressive symptoms, which indicates that children
who acquired preventive behavior for COVID-19 tended to have

TABLE 8 | Means (standard deviations) of children’s knowledge about COVID-19 and prevention behavior for COVID-19 infection.

Home Place Closeness Window Mask Hand Face

Knowledge 2.65 (0.62) 2.90 (0.34) 2.49 (0.69) 2.62 (0.65) 2.90 (0.36) 2.94 (0.24) 2.59 (0.60)

Prevention behavior (self-rating) 2.16 (0.71) 1.99 (0.82) 2.03 (0.76) 2.08 (0.78) 2.87 (0.41) 2.62 (0.61) 2.09 (0.74)

Prevention behavior (caregivers-rating) 1.95 (0.74) 1.84 (0.82) 1.82 (0.75) 1.85 (0.69) 2.84 (0.48) 2.47 (0.68) 1.71 (0.64)

Home: “stay home,” Place: “don’t go to crowded places,” Closeness: “don’t speak closely with friends,” Window: “open windows,” Mask: “put on a mask outside of the house,” Hand:

“frequently wash hands,” Face: “don’t touch your eyes, nose, and mouth.”
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lower depressive symptoms. Most children with NDD engaged
in preventive behavior of “put on a mask outside of the house”
and “wash hands frequently.” In schools, teachers have educated
students on knowledge and preventive behavior for COVID-19
(17), and educational methods have been developed for children
with NDD (15, 18). Our results support the idea that these
practices mitigated children’s general mental health problems
during the COVID-19 pandemic.

In contrast to children’s preventive behavior, caregivers’
preventive behavior was positively associated with caregivers’
fear of COVID-19 and psychological distress. Inconsistent results
were reported in a previous study in which preventive behavior
was associated with better mental health (16). Japanese people
had been required to engage in preventive behavior for more
than half a year at the time of the survey. The number
of cases was small in Fukui Prefecture during the survey
period (24). Most people did not strictly engage in preventive
behaviors such as “stay home.” We hypothesize that “excessive”
preventive behavior was a burden for caregivers, which might
have exacerbated mental health problems.

Children’s IQ was negatively associated with children’s
fear of COVID-19, whereas it was positively associated with
caregivers’ psychological distress. Children with high IQs
can effectively acquire knowledge about COVID-19 and can
freely behave independently of caregivers, which might reduce
children’s fear of COVID-19 and might enhance caregivers’
psychological distress. In addition, children’s inappropriate
speech was negatively associated with children’s depressive
symptoms, whereas it was positively associated with caregivers’
psychological distress. One item, “talks excessively,” is included
in inappropriate speech (32), and it is also one of the factors
that can increase the spread of COVID-19 infection. Thus, we
considered that caregivers of children with a higher score of
inappropriate speech worried that the children would spread
COVID-19. On the other hand, we speculated that a higher score
for inappropriate speech represented a low level of worry about
COVID-19 infection; thus, children with higher scores might not
feel burdened.

In the statistical analysis, the fears of COVID-19 and
general mental health problems were used as dependent
variables. However, the associations between the dependent
and independent variables were unclear. Therefore, longitudinal
data are necessary to test the causality. Moreover, since the
COVID-19 pandemic is on-going, it would difficult for the future
studies to confirm the present findings. We expect clinicians
to report their practices regarding awareness of preventive
behavior and interventions for caregivers, which might partially
support the present findings. In addition, most variables were
based on self-reported scales; thus, the findings are biased.
Especially, preventive behavior regarding COVID-19 might
have the tendency to be scored higher owing to government
recommendations and media information regarding COVID-
19. In the all models of the step-wise regression analyses, the
coefficients of determination were<0.20, which indicates that the
other variable might more strongly explain the fears of COVID-
19 and general mental health problems. Furthermore, the results
might not be unique to children with NDD and their caregivers

because only clinical data were available. We acquired patient-
and caregiver-data from a single clinic. Therefore, our results are
not representative of children with NDD and their caregivers.
Additionally, patients with severe mental health problems could
not participated in this study. Thus, the present findings were
based on the data from participants who could respond to the
questionnaire. Finally, the severity of the COVID-19 pandemic is
fluctuating and differs across countries and regions. It is, thus,
difficult to obtain representative results; Fukui Prefecture is a
provincial area, and the number of cases was small during the
survey period (24). However, despite the above limitations, we
believe that our results are valuable as it analyzes these issues in
the context of the pandemic.

We examined the association of mental health problems with
preventive behavior and caregivers’ anxiety in children withNDD
and their caregivers during the COVID-19 pandemic. Caregivers’
anxiety about children’s activities was positively associated with
caregivers’ and children’s fears of COVID-19 and children’s
depressive symptoms. These results suggest that caregivers’ fear
of COVID-19 stems from worry about the relationship between
children’s activity and COVID-19 infection and that children
might reflect caregivers’ expressions of concern. Children’s
preventive behavior was negatively associated with children’s
depressive symptoms. In schools and clinics, practitioners
educate children to engage in preventive behavior against
COVID-19. Our results support the effectiveness of such
practices in mitigating general mental health problems in
children with NDD.
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Children are at high risk for negative COVID-19 related outcomes. The present

longitudinal study assessed (1) changes in child internalizing and externalizing problems

from before to during the pandemic and (2) whether parent mental health (depression,

anxiety, stress) or parenting behavior during COVID-19 were associated with changes in

child mental health problems. Sixty eight mother-child dyads participated in this study.

Children were approximately five years-old at the time of enrollment and were between

the ages of 7–9 years old at the time of the follow-up survey. Parenting behavior, parental

depression, anxiety, perceived stress and child internalizing and externalizing problems

weremeasured using validated questionnaires. Children experienced greater internalizing

(t = 6.46, p < 0.001) and externalizing (t = 6.13, p < 0.001) problems during the

pandemic compared to before the pandemic. After taking into account child gender and

COVID-related stressors, parental hostility was uniquely associated with greater changes

in externalizing problems (β = 0.355, SE = 0.178, p < 0.05), while maternal anxiety was

associated with greater increases in internalizing problems (β = 0.513, SE = 0.208, p

< 0.05). Findings highlight the need for mental health supports for families to limit the

impact of the COVID-19 pandemic on child and parent mental health.

Keywords: COVID-19, internalizing, externalizing, maternal mental health, parenting

INTRODUCTION

The COVID-19 pandemic and the associated public health directives (e.g., school closures, stay-
at-home orders) have caused significant disruptions to daily life. Individuals are experiencing
elevated rates of psychological distress and mental health challenges (Pierce et al., 2020; Daly
et al., 2021). The United Nations named children as one of the most vulnerable groups at greatest
risk for COVID-19 related negative outcomes (United Nations, 2020). Despite this, there is a
considerable unequal ratio of research examining the impact of the pandemic on adult mental
health as compared to child mental health (Racine et al., 2020). There is a dire need to understand
how children’s mental health is affected by the pandemic and to identify specific factors associated
with child mental health problems, in order to determine how to best support children in adjusting
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to the disruptions brought by the pandemic. To address these
needs, the current longitudinal study examines (1) whether child
internalizing and externalizing problems have changed from
before to during the COVID-19 pandemic and (2) how parental
mental health, distress and parenting behavior are associated with
any changes in child mental health.

Research indicates that children and adolescents are
experiencing high rates of mental health difficulties during
the pandemic (Bignardi et al., 2020; Bikmazer et al., 2020;
Crescentini et al., 2020; Cusinato et al., 2020; Francisco et al.,
2020; Xie et al., 2020), including internalizing problems, such as
depression and anxiety (Bignardi et al., 2020), and externalizing
problems, such as anger, irritability, and argumentative behavior
(Orgilés et al., 2020). Much of this research was conducted
during the initial phase of the pandemic, which often included
nation-wide lockdowns (e.g., China, Italy). Therefore, there is a
need to examine the enduring effects of this pandemic on child
mental health in countries (e.g., Canada, USA) where the effects
of COVID-19 were delayed but are ongoing.

Longitudinal research is essential to determine whether
children are, in fact, experiencing elevated mental health
problems during the pandemic (Wade et al., 2020). To our
knowledge, only a handful of longitudinal studies have been
conducted to date. Children (age 7–11), followed before and
during the initial lockdown in the UK, experienced elevated
levels of depressive symptoms but no significant difference
in anxiety (Bignardi et al., 2020). Compared to before
the COVID-19 pandemic, during the lockdown in Italy, a
sample of preschool children experienced significantly more
anxious/depressed behavior, somatic complaints, and aggressive
behavior (Cantiani et al., 2021). Furthermore, in a sample of
10- to 13-year-olds in the Netherlands, children’s perceived
stress during the lockdown mediated associations between
externalizing behavior prior to the lockdown and elevated
externalizing behavior during the lockdown (Achterberg et al.,
2021). In contrast, a study of predominantly Hispanic/Latinx
youth (age 10–14) in the United States (Penner et al., 2020)
found reductions in internalizing and externalizing problems
from before the spread of COVID-19 in the US (January 2020) to
during the pandemic (April-May 2020). In addition, an ecological
momentary assessment study did not find significant differences
in adolescent negative affect from before (2018–2019) and during
the pandemic (Janssen et al., 2020). Considering the conflicting
results of previous longitudinal studies, additional research is
needed to examine the potential changes in child mental health
before and during the pandemic, as well as the relevant risk
factors predicting these changes.

Given the elevated rates of parent mental health difficulties
and distress, it is also important to consider how parent
mental health impacts child mental health during the pandemic.
Extensive research documents the close connection between
parent and child mental health (e.g., Goodman et al., 2011;
Johnston et al., 2013). Different forms of parental mental
health (e.g., anxiety, depression) and stress are associated
with both child internalizing and externalizing problems (e.g.,
Goodman et al., 2011; Stone et al., 2016). Indeed, mothers are
experiencing high levels of stress, anxiety, and depression during

the COVID-19 pandemic (Cameron et al., 2020; Patrick et al.,
2020; Adams et al., 2021). Furthermore, during the pandemic,
parental depression, anxiety and stress have been associated with
higher child and adolescent internalizing symptoms (Crescentini
et al., 2020; Whittle et al., 2020) and parental mental health
problems and stress were related to psychosocial concerns in
preschool children (Davidson et al., 2020). Importantly, research
has yet to examine whether parent mental health problems and
stress during the pandemic are associated with changes in child
mental health from before to during the pandemic.

Given that parents are currently experiencing unprecedented
levels of stress and mental health difficulties (e.g., Adams
et al., 2021), both of which can impact parenting practices
(e.g., Rueger et al., 2011), parenting behavior is an additional
likely contributor to child mental health during the pandemic.
Parenting behavior has been repeatedly associated with child
mental health (McLeod et al., 2007; Achtergarde et al., 2015; Ryan
et al., 2017). Much of this research, shows that negative parenting
behaviors (e.g., hostility, criticism) are linked to more child
mental health difficulties, whereas positive parenting behaviors
(e.g., support, warmth) are associated with less child mental
health problems (for review see Yap et al., 2014). During the
COVID-19 pandemic, parental verbal hostility was linked to
higher child hyperactivity and inattention (Marchetti et al., 2020).
Moreover, parent hostility and warmth were associated with
different forms of child internalizing and externalizing behaviors
during the pandemic (Whittle et al., 2020). However, it remains
unclear whether parental mental health and hostile or supportive
parenting practices are related to changes in child mental health
difficulties from before to during the pandemic.

In addition to parental mental health and parenting behaviors,
it is imperative to account for the impact of COVID-
specific stressors that families may be experiencing. COVID-
specific stressors, including isolation, quarantine, and financial
difficulties, have been linked to more parental and child mental
health difficulties (Whittle et al., 2020; Khoury et al., 2021) as
well as higher levels abusive and neglectful parenting during
the pandemic (Calvano et al., 2021; Connell and Strambler,
2021; Lee et al., 2021). Gender is an additional factor that
should be considered when examining child mental health
outcomes, given research demonstrating gender differences in
child internalizing and externalizing problems (Negriff and
Susman, 2011; Tompkins et al., 2011; Ara, 2016). Therefore, the
current study will account for COVID-related stressors and child
gender when examining how parent mental health and parenting
behavior impact changes in child internalizing and externalizing
problems during the pandemic.

Aims of Current Study
The present study builds upon prior research by: (1) following
a longitudinal cohort of school-aged children from before
the pandemic to during the pandemic to examine changes
in internalizing and externalizing problems; (2) assessing
how parent mental health (i.e., depression, anxiety, and
stress), as well as parenting behavior (i.e., hostility and
support) during the pandemic are associated with changes
in child mental health; and (3) examining these associations
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after the acute phase of the pandemic, given that prior
research primarily focuses on initial lockdown periods early
in the pandemic. We hypothesized that (1) children would
experience more internalizing and externalizing problems during
the pandemic, compared to before the pandemic; and (2)
greater parental mental health problems (depression, anxiety
and stress symptoms) as well as less adaptive parenting
behaviors (i.e., more hostile parenting and less supportive
parenting) will be associated with more severe internalizing and
externalizing problems.

METHODS

Sample
Mother-child dyads from Ontario, Canada, who had previously
participated in a longitudinal study (Prime et al., 2020) were
contacted to participate in the present COVID-19 follow-up
study. Of the 169 contacted families, 54 were unreachable, 17
declined participation, 25 expressed interest in participating
but did not begin the survey, five completed only part of the
follow-up survey (though were missing multiple questionaries
of interest), and 68 completed the COVID-19 follow-up study.
Therefore, this is a convenience sample of a larger cohort. At
the time of the COVID-19 follow-up, children were between
7 and 9 years old (M = 7.87, SD = 0.75 years); children
were on average 5.15 years old (SD = 2.06 years) when
they previously participated in this study. See Table 1 for
sample characteristics. The COVID-19 cohort did not differ
from the larger longitudinal cohort with respect to child sex,
race, ethnicity, family income, maternal education, and marital
status (prange = 0.22–0.93). In addition, the COVID-19 cohort
did not differ on baseline levels of internalizing problems (t
= 1.10, p = 0.273), externalizing problems (t = 0.575, p
= 0.566), or maternal depressive symptoms (t = 1.49, p =

0.137) (maternal anxiety and perceived stress were not collected
at baseline).

Procedure
In the current COVID-19 follow-up study, mothers completed
online questionnaires between May and November 2020.1 Data
was also collected prior to the COVID-19 pandemic (between
2016 and 2018) as part of a larger study, where mothers
completed a series of questionnaires about their child’s behavior
during a home visit. The larger study was approved by the
McMaster Research Ethics Board and the St. Joseph’s Healthcare
Hamilton Research Ethics Board. The follow-up COVID study
was approved by the Hamilton Integrated Research Ethics Board
under Project #10816.

Measures
Demographic and COVID-19 Experiences
Mothers provided demographic information for themselves and
their child. They also provided information about how the

1Of the 68 participants, 67 completed the follow-up survey between May 28 and

August 10, 2020; one participant completed the follow-up survey in November

2020.

TABLE 1 | Sample characteristics.

Sample Characteristics % (N)

Child Gender

Male 51.5 (35)

Female 47.1 (32)

Transgender 1.5 (1)

Child Race

White 83.8 (57)

Asian 1.5 (1)

Mixed Race 8.8 (6)

Other 5.9 (4)

Marital status

Married 72.1 (49)

Common-law 17.6 (12)

Separated 4.4 (3)

Divorced 2.9 (2)

Widowed 1.5 (1)

Single 1.5 (1)

Maternal Education

Secondary school 8.8 (6)

Community college 25.0 (17)

University (Undergraduate) 29.4 (20)

Postgraduate 36.8 (25)

Annual Household Income

$20,000 to $34,999 4.4 (3)

$35,000 to $69,999 13.2 (9)

$70,000 to $89,999 10.3 (7)

$90,000 to $109,999 13.2 (9)

$110,000 to $149,999 22.1 (15)

$150,000 to $199,999 19.1 (13)

≥ 200,000 17.6 (12)

COVID-19 pandemic has impacted their household, including
financial strain, isolation, health-risk (Khoury et al., 2021).

Parent Behavior Inventory (PBI)
During the COVID-19 follow-up survey, mothers completed the
20-item PBI (Lovejoy et al., 1999) to capture parenting behaviors
over the past month. The PBI includes a Hostile/Coercive
subscale (e.g., threatening child, losing temper with child)
and a Supportive/Engaged subscale (e.g., listening to child’s
feelings, offering to help the child). TheHostile/Coercive subscale
(Cronbach’s α = 0.82) and the Supportive/Engaged subscale
(Cronbach’s α = 0.85) showed good internal consistency in the
current sample.

Centre for Epidemiologic Studies Depression Scale

(CES-D)
Mothers completed the 10-item CES-D (Andresen et al., 1994)
to assess depressive symptoms over the past week. The CES-
D total score ranges from 0 to 30, with a score of 10 or
higher indicating the presence of clinically significant depressive
symptoms (Andresen et al., 1994).
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Generalized Anxiety Disorder-7 (GAD-7)
Mothers also completed the seven-item GAD screener which
assesses GAD symptoms over the past two weeks (Spitzer et al.,
2006). The GAD-7 total score ranges from 0 to 21, a score of 10
or higher indicates possible clinical levels of anxiety.

Perceived Stress Scale (PSS)
The 10-item PSS was used to assess mother’s experiences of stress
over the past month (Cohen and Williamson, 1988). The PSS
total score ranges from 0 to 40; scores between 0 and 13 indicate
low stress, scores between 14 and 26 indicate moderate stress, and
scores between 27 and 40 indicate high perceived stress (Cohen
and Williamson, 1988).

Child Mental Health
During the COVID-19 follow-up, child behavior problems were
measured using the Brief Problem Monitor-Parent form for ages
6–18 years (BPM/6-18; Achenbach et al., 2011). The 19-item
BPM is an abbreviated version of the Child Behavior Checklist
(CBCL; Achenbach and Ruffle, 2000), it includes 19 identical
items from the 100 item CBCL. The BPM has subscales for
child internalizing behavior (e.g., worry, unhappiness, fear),
externalizing behavior (e.g., aggression, oppositionality, temper),
and attention problems (e.g., impulsivity, inattention). The BPM
has strong reliability and validity (Piper et al., 2014; Penelo
et al., 2017). The current study focused on the BPM internalizing
and externalizing scales, which demonstrated good internal
consistency (Cronbach’s α = 0.73 and 0.79, respectively).

In addition, mothers completed the 100-item CBCL
(Achenbach and Ruffle, 2000) for pre-school children aged
1.5 to 5 years during the previous longitudinal study. In this
sample, the CBCL demonstrated good internal consistency for
internalizing and externalizing subscales (Cronbach’s α = 0.86
and 0.92, respectively).

Data Analysis
Data Preparation
Standardized T-scores from the BPM and CBCL internalizing
and externalizing were used in the present analyses. To prevent
the over-interpretation of differences among scores that are in
the low normal range, the BPM T-score floor is 50 (Achenbach
et al., 2011). Thus, for accurate comparisons between the BPM
and CBCL, CBCL T-scores were also truncated at 50 (Achenbach
et al., 2011). Child behavior difference scores were computed by
subtracting CBCL T scores (assessed before COVID-19) from
BPM T-scores (assessed during COVID-19), with positive scores
indicating greater behavior problems during COVID-19.

Analyses
Preliminary analyses (i.e., descriptive statistics, bivariate
correlations, T-tests) were conducted using SPSS 26. Paired
sample T-tests were used to compare child behavior problems
before and during the COVID-19 pandemic. Correlations were
conducted to assess bivariate associations between potential
covariates (sociodemographic, COVID-19 stressors, timing of
survey) and outcomes. Variables with statistical significance or
theoretical relevance were included in subsequent regression

analyses. Two linear regression analyses were conducted to
simultaneously assess the associations between parenting
behavior and parental depression, anxiety and stress (all
continuous scores) and changes in child internalizing and
externalizing problems after controlling for baseline levels
of child behavior problems. Linear regression analyses were
conducted in Mplus Version 8 using full information maximum
likelihood (FIML) and bootstrapping to account for missing data
(Fox, 2015). Bias-corrected confidence intervals (CIs) were used;
95% CIs that do not contain zero are significant at p < 0.05.

Missing Data
7.4% (k= 5) of the CBCL from the prior longitudinal study were
missing. There was no missing data for the PBI, CES-D-10, or
BPM from the current COVID-19 follow up. Based on Little’s
Missing Completely at Random (MCAR) test, χ

2(22) = 22.08,
p= 0.46, this data was deemed to be missing at random and thus
appropriate for the use of FIML.

RESULTS

Descriptive Statistics
COVID-19 Context
On average, mothers completed the survey 103.37 days (SD =

25.65 days) after the Ontario provincial government declared a
state of emergency in response to the COVID-19 pandemic on
March 17, 2020. Between March and June 2020, schools were
closed, in July and August a phased re-opening plan occurred,
and September to November families had an option to return
to in-person school. At the time of the survey, 26.5% (n = 18)
of mothers reported being under self-quarantine, 26.5% (n =

18) reported experiencing a loss of income due to the pandemic,
and 72.1% (n = 49) reported that their child was moderately to
severely upset by COVID-19 restrictions.

Maternal Mental Health and Distress
36.8% (n = 25) of mothers scored ≥ 10 on the CES-D-10 (M
= 8.77, SD = 6.04), indicating clinically significant levels of
depression during the pandemic. Similarly, 26.5% (n = 18) of
mothers scored ≥ 10 on the GAD-7 (M = 6.53, SD = 5.47),
indicating elevated levels of anxiety. On the PSS (M = 17.74, SD
= 6.62), 26.5% of mothers endorsed low levels of stress, 63.2%
moderate stress, and 10.3% high stress.

Changes in Child Mental Health
Paired sample T-tests were used to compare child behavior
problems before the pandemic to during the pandemic.
Children experienced greater mental health problems during the
COVID-19 pandemic compared to before: internalizing T-scores
(pandemic: M = 57.56, SD = 6.87; pre-pandemic: M = 52.46,
SD = 4.84; t(62) = 6.46, p < 0.001) and externalizing T-scores
(pandemic:M= 55.30, SD= 6.32; pre- pandemic:M= 50.95, SD
= 2.31; t(62) = 6.13, p < 0.001). This indicates a mean difference
of 5.10 in internalizing T-scores and 4.35 in externalizing T
scores. T-tests were also significant when comparing z scores of
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internalizing and externalizing problems between baseline and
pandemic follow-up.2

Regression Results: Parenting and
Maternal Mental Health in Association With
Changes in Child Behavior
See Table 2 for Pearson correlations. None of the demographic
variables (i.e., child age, gender, race, income, maternal
education) were significantly associated with child mental health
outcomes. Given the literature indicating gender differences in
internalizing and externalizing behavior, gender was retained
as a covariate in subsequent regression analyses. In addition,
self-quarantine, financial difficulties due to COVID-19, and the
number of days since the state of emergency was enacted were co-
varied in regression analyses to adjust for the impact of COVID-
specific stressors and circumstances on child behavior. Lastly, all
regression models controlled for baseline levels of child mental
health problems.

Two linear regression analyses were conducted to predict
changes in internalizing and externalizing problems (Table 3).
The model predicting changes in child externalizing problems
was significant, F(10, 52) = 2.83, p < 0.01, adjusted R2 = 0.352.
Only parental hostility was significantly associated with greater
changes in externalizing behavior from before to during the
pandemic; parental support and parent mental health or distress
were not significant (Table 3). The model predicting changes
in child internalizing problems was also significant, F(10, 52) =
3.15, p < 0.01, adjusted R2 = 0.377. More financial problems
during the pandemic and higher levels of maternal anxiety
during the pandemic was associated with greater increase in child
internalizing problems. Other parental mental health measures
and parenting behavior were not significant (Table 3).

DISCUSSION

To our knowledge, this is the first longitudinal study assessing
the combined impact of maternal mental health and parenting
behavior in association with changes in school-aged children’s
internalizing and externalizing behaviors during the COVID-19
pandemic. Findings indicate significant increases in child
internalizing and externalizing problems from before (2016–
2018) to during the pandemic (2020). Furthermore, after
controlling for baseline mental health problems, maternal
hostility during the pandemic was associated with a greater
increase in child externalizing behaviors, and maternal anxiety
was associated with a greater increase in child internalizing
behaviors. These findings reveal that children are experiencing
more internalizing and externalizing problems during the
COVID-19 pandemic and that parental mental health
and parenting practices are important correlates of these
observed elevations.

2When comparing Z scores, based on the grand mean and standard deviation

of the BPM and CBCL scores, there were significant differences in internalizing

problems (t(63) = −6.81, p < 0.001) and externalizing problems (t(63) = −9.67, p

< 0.001) before and during the pandemic.

These findings extend cross-sectional research conducted in
the early phases of the pandemic (Crescentini et al., 2020;
Cusinato et al., 2020; Xie et al., 2020) by demonstrating that
the severity of child internalizing and externalizing problems
are, in fact, higher than before the pandemic. These findings
corroborate a handful of prior longitudinal studies (Bignardi
et al., 2020; Achterberg et al., 2021; Cantiani et al., 2021) that
reported elevated internalizing or externalizing problems during
initial lockdowns, compared to pre-pandemic, in the UK, Italy,
and the Netherlands. The present findings extend prior work by
showing that children continue to experience elevated mental
health difficulties while not in lockdown (only 26.5% of the
sample was in quarantine at the time of the survey) and several
months after the pandemic first began. In contrast, prior work
did not find significant increases in mental health during the
pandemic in a sample of Hispanic adolescents between April-
May 2020 in the USA (Penner et al., 2020). Several characteristics
of the sample (age, ethnicity) and study methodology (e.g.,
timing) could explain these distinct findings. As the COVID-19
pandemic extends into a second year, the disruptions to children’s
daily lives are expected to continue, including additional school
closures, reduced mental health support services, cancellation
of extra-curricular activities, and isolation from friends and
extended family. Children who initially adapted well to the
pandemic might begin to experience adverse outcomes as these
restrictions persist. Thus, there is a crucial need for continued
close monitoring of children’s adjustment as the ramifications of
the pandemic continue to unfold.

This study further identifies distinct correlates of child
internalizing and externalizing problems. Maternal hostility
during the pandemic was uniquely associated with elevated child
externalizing behavior, whereas maternal anxiety was uniquely
associated with elevated internalizing behaviors, after accounting
for COVID-specific stress and other risk factors. These findings
are in line with extensive literature showing that parental
mental health and non-optimal parenting behavior are risk
factors for child mental health problems (Goodman et al., 2011;
Achtergarde et al., 2015; Ryan et al., 2017). Importantly, parents
are experiencing high levels of stress andmental health challenges
during the pandemic (Cameron et al., 2020; Adams et al.,
2021), which can impact the quality of parent-child relationships
(Chung et al., 2020) and have a direct effect on child adjustment.

The unique effect of parental hostility on externalizing
problems and anxiety on internalizing problems is also supported
by prior research. A prior study found that parental depression
and anxiety were specially associated with child internalizing
problems and parent hostility was associated with more child
externalizing problems during the pandemic (Whittle et al.,
2020). Additional research, not in the context of the COVID-19
pandemic, strongly connects maternal internalizing symptoms
with child internalizing symptoms (e.g., Goodman et al., 2011)
and negative/hostile parenting behavior with child externalizing
problems (Gershoff, 2002; Murray et al., 2007, 2008). Social
modeling of specific anxious or hostile behaviors may contribute
to these unique associations. It is also possible that in the current
small sample, these were the only associations with the strength
to reach significance. Future research is needed to examine the
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TABLE 2 | Bivariate correlations among primary study variables and potential covariates.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

1. Internalizing

change

–

2. Externalizing

change

0.251* –

3. CBCL

Internalizing

−0.255* −0.181 –

4. CBCL

Externalizing

0.023 0.114 0.421** –

5. BPM

Internalizing

0.732** 0.101 0.472** 0.317* –

6. BPM

Externalizing

0.232∧ 0.932** −0.008 0.467** 0.186 –

7. CESD-10 0.243∧ 0.178 0.132 0.011 0.308* 0.168 –

8. PSS 0.253* 0.249* 0.179 0.094 0.353** 0.278* 0.643** –

9. GAD-7 0.373** 0.154 0.265* 0.069 0.533** 0.165 0.689** 0.726** –

10. Parent

Support

−0.031 −0.304* −0.113 −0.091 −0.091 −0.244* −0.117 −0.030 −0.090 –

11. Parent Hostility 0.190 0.492** 0.207 0.303* 0.348** 0.544** 0.329** 0.314** 0.334** −0.272* –

12. Quarantine −0.207 −0.195 0.312* 0.125 0.112 −0.080 −0.015 0.222∧ 0.144 0.023 −0.089 –

13. Financial

Difficulties

0.220∧ −0.097 0.114 0.155 0.260* −0.025 0.224∧ 0.150 0.133 −0.007 −0.142 0.048 –

14. Child Age −0.050 0.085 0.009 0.175 −0.023 0.132 −0.221∧ −0.130 −0.204∧ 0.052 −0.052 0.017 −0.103 –

15. Child Gender −0.106 −0.062 0.041 0.060 −0.014 −0.094 −0.174 −0.177 −0.146 0.071 0.017 0.102 −0.005 0.128 –

16. Child Race 0.082 0.087 −0.058 −0.047 0.052 0.029 −0.108 −0.058 −0.088 −0.136 −0.073 −0.066 0.093 −0.047 −0.051 –

17. Household

Income

−0.103 0.106 0.120 −0.004 −0.016 0.071 −0.079 0.116 0.020 0.133 0.133 0.161 −0.307* −0.290* 0.243* 0.032 –

18. Marital Status 0.043 −0.154 −0.109 −0.058 −0.037 −0.155 0.110 −0.072 −0.072 0.048 −0.279* −0.168 0.348** 0.033 −0.168 0.220∧ −0.321** –

19. Parent

Education

−0.176 −0.071 −0.062 −0.056 −0.199 −0.098 −0.244* −0.037 −0.157 0.141 0.134 −0.066 −0.532** −0.151 0.116 −0.091 0.397** −0.183 –

20.Days Between

Survey

−0.057 0.112 0.023 0.153 −0.058 0.158 −0.233∧ −0.202 −0.252* 0.039 −0.064 −0.003 −0.124 0.904** 0.059 −0.123 −0.240∧ 0.053 −0.176 –

21. Days Since

State of

Emergency

0.117 −0.048 0.185 0.012 0.215∧ −0.010 0.173 0.165 0.230∧ −0.059 0.179 0.032 −0.101 0.157 −0.125 0.100 −0.112 0.070 −0.026 0.293*

CES–D-10, 10 item Centre for Epidemiologic Studies Depression Scale, completed during the pandemic; GAD-7, 7 item Generalized Anxiety Disorder, completed during the pandemic; PSS, 10 item Perceived Stress Scale, completed

during the pandemic; CBCL, Child Behavior Checklist, completed prior to the pandemic; CBCL Internalizing, CBCL Internalizing scale T score; CBCL Externalizing, CBCL Externalizing scale T score; BP, Brief Parent Monitor form,

completed during the pandemic; BPM Internalizing, BPM Internalizing scale T score; BPM Externalizing, BPM Externalizing scale T score; Quarantine = 1= under quarantine, 0= not under quarantine; Financial difficulties = financial

difficulties during COVID-19 pandemic.

**p < 0.01, *p < 0.05, ∧p < 0.10.
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TABLE 3 | Linear regression results: parental mental health, stress, and parenting behavior in association with changes in child behavior problems.

Child Internalizing Child Externalizing

β Std. Error Bootstrap 95% CI β Std. Error Bootstrap 95% CI

Child gender −0.022 0.117 −0.252, 0.220 −0.016 0.132 −0.290, 0.217

Days since state of emergency 0.102 0.101 −0.109, 0.295 −0.141 0.132 −0.362, 0.154

Self-quarantine −0.105 0.109 −0.331, 0.112 −0.205 0.134 −0.447, 0.060

COVID−19 financial difficulties 0.272* 0.132 0.014, 0.531 −0.087 0.143 −0.355, 0.206

Child pre-pandemic internalizing/externalizing −0.415** 0.117 −0.638, −0.176 0.005 0.182 −0.336, 0.386

Maternal depression (CES-D) −0.176 0.187 −0.542, 0.186 −0.079 0.183 −0.408, 0.301

Maternal anxiety (GAD) 0.513* 0.208 0.069, 0.900 −0.109 0.180 −0.467, 0.241

Maternal perceived stress (PSS) −0.042 0.217 −0.434, 0.423 0.346 0.223 −0.166, 0.716

Parent Hostility 0.204 0.136 −0.063, 0.486 0.355* 0.178 0.006, 0.719

Parent Support 0.028 0.121 −0.221, 0.251 −0.214∧ 0.122 −0.482, 0.004

CES-D, centre for epidemiologic studies depression scale, completed during the pandemic; GAD, generalized anxiety disorder, completed during the pandemic; PSS, perceived

stress scale. Child gender dichotomized for regression analyses. *p < 0.05, **p < 0.01, ∧p < 0.10.

unique effect of parenting and parent mental health on changes
in child mental health.

This research highlights an urgent need for mental health
support for children and parents, particularly as the COVID-
19 pandemic progresses and the burden on families intensifies.
Ensuring the availability of essential resources to families is a
crucial first step in limiting the impact on child mental health.
For example, ongoing access to financial support and assistance
with homeschooling will be vital in reducing parenting stress,
strengthening parent-child relationships, and improving both
parent and child mental health. In addition, bolstering other
supports for parents, including easily accessible mental health
and stress reduction programs, will limit the impact of pandemic-
related stress on parent mental health and the associated impact
on children.

Future Directions
Continued longitudinal work is essential to determine the
long-term effects of this pandemic on child mental health.
Longitudinal studies that include multiple time points will
permit the assessment of mechanisms (e.g., social isolation,
parenting behavior) that account for elevations in child mental
health. Intervention efforts can then focus on targeting these
mechanisms to improve child mental health. In addition, studies
with larger samples are necessary to examine child and parent
characteristics that act as risk/protective factors. The ongoing
restrictions aimed to slow the spread of COVID-19 are likely
to intensify economic and social disparities, resulting in adverse
outcomes for the most vulnerable children. Future work is
needed on diverse samples, particularly with children who
have pre-existing risk factors (e.g., learning difficulties, history
of mental health problems, lower SES), to understand how
to best serve children who face an elevated risk of mental
health problems.

Limitations
The current findings must be considered in light of study
limitations. First, this study had a relatively small sample size.

It is possible that additional significant associations (between
parenting and child internalizing problems, or parent mental
health and child externalizing problems) would be detected in
a larger sample. Future work with larger samples is needed to
replicate and generalize these findings. Second, this is a low-
risk (moderate to high SES) sample. Related, children in this
sample were relatively low risk in terms of the clinical severity of
their symptoms. Nonetheless, mental health symptoms increased
significantly and meaningfully, suggesting that even children
at relatively low risk have been negatively impacted by the
pandemic. Third, this study relied exclusively onmaternal report.
In addition, we were not able to assess changes in parent
mental health and changes in parenting behavior in this work,
given that comparable measures were not captured before the
pandemic. Futuremulti-method (questionnaire and observation)
and multi-informant assessments are needed to gain a more
diverse understanding of the correlates of changes in parent and
child mental health during the pandemic.

Summary
This study augments prior research by providing longitudinal
evidence that children (7 to 9 years old) are experiencing
elevated internalizing and externalizing problems during the
COVID-19 pandemic compared to before the pandemic. Further,
maternal anxiety was associated with a greater increase in child
internalizing symptoms, and maternal hostility was associated
with a greater increase in child externalizing symptoms.
These findings highlight the need for widely available mental
health supports and interventions for families to limit the
mental health burden on parents and children during the
COVID-19 pandemic.
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Sleep disturbances in early childhood are associated with mood and anxiety disorders.

Children also exhibit sleep disruptions, such as nighttime awakenings, nightmares, and

difficulties falling asleep, in conjunction with adverse events and stress. Prior studies

have examined independently the role of sleep on adaptive processing, as well as

the effects of stress on sleep. However, how childhood sleep and children’s adaptive

behavior (i.e., coping strategies) bidirectionally interact is currently less known. Using a

within-subjects design and actigraphy-measured sleep from 16 preschool-aged children

(Mage = 56.4 months, SD = 10.8, range: 36–70 months), this study investigated how

prior sleep patterns relate to children’s coping during a potentially stressful event, the

COVID-19 pandemic, and how prior coping skills may influence children’s sleep during

the pandemic. Children who woke earlier had greater negative expression both before

and during the pandemic. During the pandemic, children slept longer and woke later on

average compared to before the pandemic. Additionally, for children engaged in at-home

learning, sleeping longer was associated with less negative expression. These findings

highlight how sleep behaviors and coping strategies are related, and the stability of this

relationship under stress.

Keywords: sleep, coping, early childhood, preschool, COVID-19, stress

INTRODUCTION

The ability to cope with stress is critical to human development. Coping has been defined as the
effort to regulate one’s emotions, cognition, behavior, physiology, and environment in response to
challenging experiences (1, 2). Coping is particularly important in childhood as “regulating under
stress” is associated with optimal development of emotional well-being and self-regulation (3). For
instance, in children facing a potentially stressful circumstance (i.e., family conflict), children’s use
of adaptive coping strategies (e.g., problem solving) predicted lower depression 5 months later (4).
Likewise, distraction coping (i.e., shifting attention by engaging in another activity) predicted lower
anxiety and depression 5 months later (4). Other studies have drawn connections between child
coping and later aggression (5), and between early coping skills and later psychiatric difficulties
(1). Together, these findings suggest that coping strategies during early life stress may influence
longer-term emotional and mental health.
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Accumulating evidence suggests that sleep plays a role in
children’s coping abilities. Preschool-aged children who are
nap deprived exhibit more negative emotional responses when
faced with a challenging task (i.e., an unsolvable puzzle) and
fewer positive emotional responses to a feasible task (i.e., a
solvable puzzle) (6). Additionally, the relationship between
children’s response inhibition and self-regulation may be altered
by sleep (7). When children are well-rested, response inhibition
is strongly associated with self-regulation (8). However, this
association is compromised when children are sleep restricted.
Consistent with these experimental findings, higher variability in
sleep duration was found to predict unsatisfactory adjustment
to preschool (9). Ultimately, disrupted sleep in young children
compromises their ability to engage in adaptive emotional
responses, and instead prompts them to display negative
coping behaviors.

While sleep affects mood and behavior, the relationship is bi-
directional, with stress and behavior also affecting sleep [(10);
but see also (13), as arousal may be a causal mechanism linking
both stress and sleep]. For example, stressors such as peer
separation are associated with sleep disturbances such as longer
sleep latencies and decreased naptime in toddlers (11). Likewise,
acute stress, experienced when a child is separated from their
mother during a sibling’s birth, resulted in significantly greater
negative affect and night awakenings (12). Conversely, higher
levels of support-related coping behaviors (i.e., seeking support
from others) served as a protective factor against low sleep quality
otherwise seen in economically disadvantaged groups (14). These
studies suggest both that stressful events experienced by young
children may lead to poor sleep, and that certain behavioral
coping strategies may also predict better sleep outcomes.

Studies thus far have examined the effects of child sleep
on coping, emotion processing, and mood/anxiety, as well as
(separately) the role of naturally occurring and experimental
stressors on child sleep. It remains unclear how prior sleep
patterns may associate with children’s coping during a stressful
period and, reciprocally, how prior coping skills may influence
children’s sleep during a stressful time. To begin examining this
gap, we utilized actigraphy to objectively track the napping and
overnight sleep patterns of young children, both prior to and
during a prolonged potentially stressful experience, the SARS-
CoV-2 (COVID-19) pandemic. Using parent-report, we also
assessed children’s coping, to explore how the relations between
sleep and coping may vary across time and in the face of changes
in stress contexts.

The COVID-19 pandemic provides a naturalistic opportunity
to examine how the relations between sleep and coping in
early childhood may change when the child is challenged by
prolonged stress. In particular, the widespread closing of schools
and businesses in the United States, intended to encourage
social distancing, brought about unique social and family/peer
separation challenges (15, 16). Among adults, the COVID-19
pandemic has been associated with reduced sleep quality and
higher rates of passive coping (e.g., escapism, depending on
others) during the pandemic than before (17). While studies in
children have reported longer sleep times after the pandemic
onset relative to before the pandemic (18–20), the pandemic

may have resulted in reduced sleep quality and quantity in
children (21–23) and naps may be less frequent and shorter
(19, 20). However, it is unclear how the effects of sleep and coping
may be bidirectionally associated in the context of ongoing
stress in young children, particularly considering that coping
processes have been suggested to be regulated by situation-
related phenomena [e.g., situations that contribute to prolonged
and increased stress such as diagnosis of a disease; (24)].
We anticipate the current COVID-19 pandemic to be such a
phenomenon given the potential for increased stress for children,
associated with factors such as threat of illness and changes in
daily routine (e.g., no childcare or limited remote services).

Here, we focused on three forms of coping: positive coping
(e.g., being hopeful, working with others), negative coping-
emotional expression (e.g., crying, screaming, blaming others),
and negative coping-emotional inhibition (e.g., doing nothing,
giving up) (2). Further, we examined whether these relations
changed across our two timepoints (before and during the
COVID-19 pandemic), as well as whether prior sleep associated
with current coping and vice versa. We hypothesized that poor
sleep quality would be associated with poorer coping strategies
(i.e., more negative coping) among children, and that coping
would bidirectionally impact child sleep during the pandemic.
Alternatively, it may be that the stay-at-home guidelines foster
a less strenuous routine in which children exhibit better sleep
quality and in turn better coping strategies, independent of
prior sleep and coping. In addition, as the pandemic resulted
in a number of school and childcare center closures, many
children have been participating in remote programs and
may vary in the extent of their online learning experience.
Participation in at-home or remote learning opportunities, vs. no
remote early childhood educational services, may provide some
protective effects on sleeping habits (e.g., via more structured
daily routines) and coping (e.g., via maintenance of social
connections with peers and teachers). Thus, whether at-home
learning opportunities impacted coping and sleep was further
explored in post-hoc analyses. Understanding these relations will
better elucidate how childhood sleep patterns may serve as a
marker of coping ability in the face of stressful circumstances.

METHODS AND MATERIALS

Participants
Participants were 19 children aged 36–70 months (Mage = 57
months, SD = 10; 5 females) and their caregivers. Participants
were recruited from a pool of families in western Massachusetts
who 1) had participated in one of our prior studies before the
pandemic (within the past 12 months) and 2) had >3 days
actigraphy data (25, 26), and 3) had consented to be contacted
again for future studies. To be eligible, children were required
to have no diagnosis of a sleep disorder or developmental
disability, not be using sleep-affecting medications, have normal
or corrected-to-normal vision, and have no recent illness or travel
across time zones. The caregiver who participated prior to the
pandemic was enrolled at the pandemic follow-up.

Three children were excluded due to inadequate actigraphy
data (<3 days) at follow-up. Actigraph watches malfunctioned
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for two children and one child declined to wear the watch. Thus,
our final sample, with usable data at both timepoints, included
16 participants (at pandemic follow-up: Mage = 56.4 months,
SD= 10.8, range: 36–70months; 3 females). The sample was 75%
White, 18.8% Black, and 6.3% more than one race, and 18.8% of
participants identified as Hispanic. Median reported household
income range was $100,000–150,000, which is considered middle
to upper income in the United States (27). Prior to the pandemic,
approximately 81.4% of respondents worked either full- (62.6%)
or part-time (18.8%), with the remaining respondents identifying
as students (12.5%) or stay-at-home caregivers (6.3%). During
the pandemic, only one respondent (6.3%) reported that they
had been entirely laid off; most respondents (56.3%) reported
no significant changes in work hours, while the remainder
reported reduced work hours either for themselves (12.5%) or
their partners (25%).

Child Sleep Measures
Actigraphy
Children wore an Actiwatch Spectrum Plus watch (Philips
Respironics, Bend, OR) on their non-dominant wrist for up to
16 consecutive days and nights. The Actiwatch sampled activity
at 32Hz, with a sensitivity of <0.01 g. Activity was stored in
15-s epochs. Children and caregivers were instructed to press
an event marker button on the watch to indicate the beginning
and end of sleep (naps and overnight) bouts. Caregivers also
completed a daily sleep diary for their child, which was used
to aid in scoring of actigraphy data. Actigraphy provides a
reliable estimate of sleep in children, with 89% agreement when
compared to polysomnography (28).

Sleep/Wake Diary
Over the 16-day study, caregivers completed a daily sleep diary
for their child, recording sleep onset and offset and presence and
timing of naps. These records were used to validate scoring of
actigraphy data.

Child Coping and Pandemic Experience
Measures
Children’s Coping Scale – Revised
The Children’s Coping Scale - Revised (CCS-R) was used to assess
child coping (2). The 29-item questionnaire asks respondents
to rate how frequently their child uses various coping strategies
when faced with a problem. For each item, possible responses
were: “never,” “sometimes,” and “a lot.” The scale was completed
twice - once with instructions to consider the child’s typical
coping over the past year (prior to the pandemic) and again with
instructions to consider the child’s typical coping over the past
2 weeks.

Three coping dimension scores are derived from this scale:
positive coping, negative coping-emotional expression, and
negative coping-emotional inhibition. Positive coping reflects
children’s use of active or problem-focused coping strategies,
such as “Go out and play and forget about their problem”
or “Get a teacher or grown-up to help.” Negative coping-
emotional expression (henceforth referred to as negative

expression) measures a child’s tendency to use passive, emotion-
focused strategies like “Worry” or “Cry or scream.” Negative
coping-emotional inhibition (henceforth referred to as negative
inhibition) also reflects the tendency to use passive strategies,
but with more inhibition of feelings. Example responses include
“Give up” or “Keep feelings to self.” The CCS-R has good
internal consistency for all coping subscales (positive coping:
α = 0.87, negative expression: α = 0.73, negative inhibition:
α = 0.66; 2).

COVID-19 Child Experience Survey
Caregivers were asked questions about their child’s objective
experiences with COVID-19 (see Appendix). These questions
were taken from the COVID-19 Adolescent Symptom &
Psychological Experience (CASPE) Questionnaire-Parent Version
(29), made publicly available via the PhenX Toolkit (30). This
survey covered events that adolescents may have experienced
during the pandemic, such as school closure or having a
family member fall ill. As our goal in this survey was capture
whether the younger child had been exposed to specific
COVID-19 related events, we used items only from sections
A and D of the original CASPE parent survey, streamlining
to avoid redundancies (not related to internal consistency)
and omitting questions in which parents were asked to guess
their children’s subjective feelings about COVID-19 and its
impacts and those relating to situations specific to older
children/adolescents (e.g., references to alcohol, or tobacco).
Additionally, we added three questions inquiring about children’s
average consumption of media related specifically to COVID-
19. The full survey is available in the Appendix, and further
details regarding the scoring of this survey are available in Data
Analysis below.

Procedure
All procedures were reviewed and approved by the Institutional
Review Board at the University of Massachusetts, Amherst.
Caregivers consented for their child’s and their own participation
both prior to and during the pandemic. Data collected prior to
the pandemic was part of a larger study assessing the relation
between daytime naps and memory in preschool children.
Before the pandemic (T0), child assent was obtained before
fitting the Actiwatch. Concurrently, caregivers were given
instructions on how to use the Actiwatch and were provided
the sleep diary and in-house demographic questionnaire to
complete at any point during the 16-day period. Actiwatches
and questionnaires were collected, and caregivers received
monetary compensation while children received a storybook.
The same procedures took place at the pandemic follow-
up (T1). However, Actiwatches were delivered by mail
and caregivers completed the sleep diary, CCS-R, and the
modified CASPE (COVID-19 Child Experience Survey) via
Qualtrics. T0 took place between July 2019 and February
2020 and T1 took place between May 2020 and early June
2020, during the shutdown of schools and non-essential
businesses as part of the state of Massachusetts’s stay-at-home
advisory (31).
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FIGURE 1 | Sleep measures derived from the scored Actigraphy files. Blue sections denote sleep intervals and lighter blue sections denote rest intervals. The yellow

lines are a measure of white light, or luminance, and black lines are activity counts per 15-s epoch.

Data Analysis
Child Sleep
Actigraphy data were scored using Actiware software (Philips
Respironics, Bend, OR), with the proprietary algorithm set at
medium sensitivity (32), and standard scoring procedures (33).
To confirm sleep intervals, sleep diaries and event markers were
used. If a discrepancy of >15min was found between sources,
consensus was sought between trained researchers. Participants’
data was excluded and not scored if the actigraphy record
displayed <3 nights of clearly identifiable sleep bouts.

Sleep measures were derived from the scored actigraphy
records (see Figure 1). Sleep onset was defined as the first 3min
of consecutive sleep epochs. Wake onset was defined as the
last 5min of consecutive sleep epochs. Sleep mid-point was
determined as the absolute mid-point between sleep onset and
wake onset. Overnight sleep duration and nap duration were
determined as the intervals between sleep onset and wake onset.
Total 24-h sleep duration was the sum of nap duration plus
the subsequent overnight sleep duration. Sleep efficiency was
determined by dividing overnight sleep duration by the total time
in bed. Actigraphy data were averaged across all usable days for
each participant at each time point.

Prior to the pandemic, children had, on average, 12 days
of usable actigraphy data (M = 12.3, SD = 3.6, range: 3–16),
including 8.7 (SD = 2.7) weekdays and 3.4 (SD = 0.9) weekend
days. At follow-up, children had 11 days of usable actigraphy data
on average (M= 11.3, SD= 4.5, range: 3–16 days), including 8.1
(SD = 3.2) weekdays and 3.3 weekend days (SD = 1.3). Number
of usable days in actigraphy records was not correlated with sleep
measures at T0 (ps> 0.08) nor T1 (ps> 0.40). At T0, sleep timing
measures differed between weekdays and weekends, such that
sleep onset, sleep mid-point, and wake onset were significantly
later on weekends (ps < 0.04). At T1, there were no differences
between weekday and weekend sleep measures. Lastly, the ratio
of usable weekdays and weekend days were similar between T0
and T1 (p= 0.68).

Child Emotion and Adaptive Behavior
CCS-R items were scored on a 3-point scale. Coping scores were
determined as the average of responses on items designated to
exemplify each dimension (2). Each coping dimension (positive
coping, negative expression, and negative inhibition) had a
possible score range of 0–2, with higher scores representing
greater use of such coping strategies.

We created a scoring rubric for the COVID-19 Child
Experience Survey (seeTable 1; full rubric available inAppendix),
as no rubric or psychometric data had been available for
the original CASPE parent survey at the time of our study.
Nonetheless, our scoring approach was similar to that of other
recent studies making use of CASPE questionnaire items (34,
35). Item scores were weighted more heavily depending on
the severity of the event or experience, as determined via
discussion and consensus from all authors. Positive experiences
(i.e., protective factors) or lack of negative events were scored as
“0.” Items were considered individually and as a composite score.
This composite score had a possible range from 0 to 18, with
higher scores representing more negative events or experiences
in the child’s life related to the pandemic.

Statistical Analyses
Statistical analyses were run using SPSS (Version 27.0). For
normally distributed sleep measures [overnight sleep duration,
24-h sleep duration, wake after sleep onset (WASO)], a repeated
measures MANOVA was used with time of assessment (T0 vs.
T1) as a within-subjects factor. For non-normally distributed
sleep measures (nap duration, sleep onset, sleep mid-point, wake
onset, sleep onset latency, sleep efficiency), Wilcoxon signed-
rank tests were used to assess changes in sleep from T0 to T1. A
second repeated measures MANOVA was used to compare CCS-
R measures from T0 to T1 (where T0 was retrospective for CCS-
R) with time of assessment as a within-subjects factor. Pearson’s
and Spearman’s correlations (for non-normally distributed
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TABLE 1 | Sample of questions and corresponding scores used for the child experience survey.

COVID-19 child experience survey questions and scoring rubric

Question Response options Score

Has your child been tested for COVID-19? Yes 1

No 0

If yes, was the COVID-19 test positive? Yes 1

No 0

Has anyone in your child’s household or extended family been hospitalized because they had COVID-19? Yes 1

No 0

Following school closures, how did your child continue with schoolwork? School sent printed packets 0

School sent online assignments 0

School organized online classes 0

Signed up for different academic program 0

Child was already homeschooled 0

There has been no school since then 1

How often is your child getting outside of your house for allowed stay-at-home advisory activities? Multiple times a day 0

Once a day 0

Every couple of days 1

Once a week 1

Less than once a week 2

How informed do you think your child is about COVID-19? Not at all 1

A little bit 0

Somewhat 0

Quite a bit 0

Extremely 1

Full list of questions and scoring rubric can be found in Appendix.

variables) were used to determine associations between sleep and
coping measures.

Pearson’s and Spearman’s correlations were also used to
characterize the relationship between the composite COVID-
19 Child Experience survey scores and sleep measures, to
explore whether children’s exposure to pandemic-related events
modulated any associations between sleep and coping. Post-hoc,
we ran two-tailed independent samples t-tests (for normally
distributed data) and Mann-Whitney U tests (for non-normally
distributed data) to examine sleep differences between children
who were participating in at-home learning and those who
were not.

RESULTS

Sleep and Coping Behavior at Baseline and
Early Pandemic
First, we assessed whether sleep duration, quality, and timing
differed during the pandemic (T1) relative to baseline (T0;
Table 2). Average duration between testing timepoints was 197.9
days (SD = 80.1, range: 79–313). There was a main effect of
time of assessment on sleep measures [F(3, 13) = 6.54, p = 0.006;
Wilks’ 3 = 0.40, partial η

2 = 0.60]. Overnight sleep duration
was significantly longer during the pandemic relative to baseline
[F(1, 15) = 10.20, p = 0.006, partial η

2 = 0.41], with children
sleeping 27.5min longer on average. Total 24-h sleep duration

did not significantly differ from T0 to T1 [F(1, 15) = 0.24, p =

0.63]. Nap duration also did not differ from T0 to T1 (Z =−1.21,
p = 0.23), though only 5 children were still napping at T1 (vs. 12
at T0). Overnight sleep efficiency, a common measure of sleep
quality, remained consistent from T0 to T1 (Z = −0.91, p =

0.37). In terms of sleep timing, sleep onset did not significantly
differ from T0 to T1 (Z = −1.08, p = 0.29), but sleep mid-
point and wake onset were significantly later by 32 and 46min,
respectively, at T1 (Sleep mid-point: Z =−3.03, p= 0.002;Wake
onset: Z=−3.16, p= 0.002).

Baseline measures of overnight sleep duration, nap duration,
sleep mid-point, and wake onset were not associated with age
(p’s > 0.82). Sleep duration and timing measures during the
pandemic were also not predicted by age (p’s > 0.54). Nap length
at T1 was marginally associated with child age (r = −0.86,
p= 0.06).

Next, we explored how children’s coping strategies changed
from T0 to T1 (Table 2). CCS-R scores were consistent with
those of previous studies in this age range (positive coping:
1.03–1.20, negative coping: 0.53–0.69, negative inhibition: 0.39–
0.56) (2). There was a main effect of time of assessment on
CCS-R scores [F(3, 13) = 6.29, p = 0.007; Wilks’ 3 = 0.41,
partial η

2 = 0.60]. Caregivers reported significantly lower child
positive coping during the pandemic than before [F(1, 15) = 9.06,
p = 0.009, partial η

2 = 0.38]. Child negative expression was
also higher during the pandemic compared to prior [F(1, 15) =
6.14, p = 0.026, partial η

2 = 0.29], yet individual differences
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TABLE 2 | Sleep and coping behavior before (T0) and during (T1) pandemic.

T0 T1

M (SD) M (SD) p

Sleep

Overnight sleep duration (min) 594.8 (37.1) 622.3 (36.4) 0.006b

Nap duration (min) 80.5 (20.8) 70.8 (32.4)a 0.225

Total 24-h sleep duration (min) 628.6 (29.4) 631.6 (30.7) 0.631

Sleep onset 8:53 p.m. (56.4min) 9:10 p.m. (93.6min) 0.281

Sleep mid-point 1:51 a.m. (50.4min) 2:24 a.m. (85.8min) 0.002b

Wake onset 6:49 a.m. (51min) 7:35 a.m. (84.6min) 0.002b

Sleep onset latency (min) 23.4 (12.8) 25.7 (17.5) 0.796

Wake after sleep onset (WASO; min) 58.4 (20.4) 60.1 (15.1) 0.596

Sleep efficiency (%) 84.9 (4.6) 85.4 (4.5) 0.365

Nap frequency (naps/week) 2.9 (2.3) 0.8 (1.8) 0.002b

Coping

Positive coping 1.4 (0.6) 1.2 (0.5) 0.009b

Negative coping – emotional expression 0.5 (0.4) 0.6 (0.4) 0.026b

Negative coping – emotional inhibition 0.4 (0.4) 0.4 (0.4) 0.751

an = 5; bp < 0.05.

were preserved as negative expression scores at T0 and T1 were
strongly correlated (r = 0.90, p < 0.001). Negative inhibition
scores did not change from T0 to T1 (p= 1.00).

Child COVID-19 Experience
COVID-19 Child Experience survey composite scores ranged
from 2 to 6 with a mean of 3.1 (SD = 0.96). Frequency
distributions for the composite score, and for each individual
question, are available in the Supplementary Table 1 and
Supplementary Figure 1. Overall, no parents reported that their
child had been tested for or contracted COVID-19, nor had any
of their household members been quarantined due to possible
exposure at the time of our follow-up. One parent reported
a child losing an extended family member due to COVID-19.
Two children had friends who had tested positive for COVID-
19. All parents reported that their household began following
stay-at-home orders and social distancing guidelines in mid-
March, 2020. During this period, most parents (81.3%) reported
that their child spent time outdoors or being active “once”
or “multiple times” per day, while 18.8% of parents reported
engaging in such activities “once a week” to “every couple of
days.” All children in our cohort experienced school closures
early in the pandemic.

Associations Between Sleep and Coping
Correlations between sleep and coping dimensions at T0 and T1
are shown in Table 3 and Supplementary Table 2. No significant
associations were found between positive coping and sleep
measures at either time point. Negative expression at T0 was
negatively associated with wake onset at T0 (rs=−0.56, p= 0.02),
suggesting that children who woke up earlier displayed greater
negative expression-type coping strategies (see Figure 2A). A
comparable relationship also existed at T1 (rs =−0.70, p= 0.003;
see Figure 2B). Wake onset, at both T0 and T1, did not correlate

with sleep duration (T0: p = 0.62; T1: p = 0.88), suggesting that
the relationship with negative expression was not due to changes
in sleep length, but rather shifted sleep timing.

We considered whether coping prior to the pandemic was
independently associated with sleep during the pandemic.
Negative expression at T0 marginally related to wake onset at
T1 (rs = −0.49, p = 0.053), however this was driven by the
strong correlation between negative expression at T0 and T1,
as the relation between T0 negative expression and T1 wake
onset became non-significant when controlling for T1 negative
expression (rs = 0.38, p= 0.12). Wake onset at T0 was associated
with negative expression at T1 (rs = −0.70, p = 0.002), but this
was driven by the strong correlation between wake onset at T0
and T1 (rs = 0.93, p < 0.001) and became non-significant when
controlling for wake onset at T1 (rs =−0.22, p= 0.44; Figure 3).

COVID-19 Impact and Sleep
We assessed whether changes in children’s sleep related to
their pandemic experiences using the Child Experience survey
composite score. This score did not correlate with sleep duration,
sleep mid-point, or wake onset at T1 (p’s > 0.15).

Fifteen children were enrolled in preschool at both T0 and T1,
while one child was not enrolled in preschool at either time point
but was homeschooled. For those in school, nearly all children
experienced school closures beginning in mid-March 2020. The
average time from school closure to testing (T1) was 61 days
(SD = 13.1). Time from school closure to T1 testing negatively
correlated with total 24-h sleep (r=−0.52, p= 0.048) suggesting
perhaps that sleep duration decreased as lockdowns were less
acute. No other sleep or coping measures correlated with time
of assessment in relation to the start of the stay-at-home order.
Half of parents (n= 8) reported that their child was not receiving
any virtual learning or at-home instruction at T1, despite time
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TABLE 3 | Correlations between sleep measures of interest and coping subscales (N = 16).

Variables 1 2 3 4 5 6 7 8 9 10 11

Baseline (T0)

1. Overnight sleep duration –

2. Sleep onset −0.47 –

3. Sleep mid-point −0.16 0.95d –

4. Wake onset 0.13 0.71c 0.87d –

5. Positive coping 0.29 −0.11 0.25 −0.06 –

6. Negative coping – emotional expression −0.49a −0.21 −0.43 −0.56b −0.34 –

Mid-Pandemic (T1)

7. Overnight sleep duration 0.56b −0.26 −0.09 0.26 −0.27 −0.29 –

8. Sleep onset −0.17 0.83d 0.84d 0.79c 0.06 −0.45 −0.21 –

9. Sleep mid-point −0.04 0.81d 0.93d 0.92d −0.15 −0.47 0.12 0.87d –

10. Wake onset 0.01 0.77c 0.90d 0.93d −0.14 −0.49a 0.26 0.79d 0.97d –

11. Positive coping 0.21 0.15 0.25 0.08 0.93d −0.44 −0.31 0.26 0.02 −0.02 –

12. Negative coping – emotional expression −0.31 −0.36 −0.51b −0.70c −0.06 0.90d −0.21 −0.61b −0.68c −0.70c −0.18

ap < 0.06; bp < 0.05; cp < 0.01; dp < 0.001.

FIGURE 2 | Relation between wake onset and negative expression (A) at baseline (T0) and (B) mid-pandemic (T1).

of assessment being within the traditional school year, while
the other half were receiving at-home instruction in the form
of online academic programs, school-provided packets and/or
recommendations, or parent-initiated learning opportunities.
We explored whether their sleep patterns differed based on at-
home learning instruction status (Table 4). Children receiving at-
home instruction slept 44min longer overnight than those who
were not receiving at-home instruction [t(14) = 2.92, p = 0.01,
d = 1.46]. Sleep mid-point (U = 26.0, p = 0.53) and wake onset
differences between groups were both non-significant (U = 30.0,
p = 0.83). Sleep onset, while remaining fairly constant from T0
to T1, did marginally differ between these groups (U = 15.0, p=
0.07). Children receiving at-home learning went to bed 85min
earlier, on average, compared to those not currently receiving
at-home instruction (M = 8:23 p.m. vs. M = 9:48 p.m.). These

groups did not differ by age [t(14) = −0.25, p = 0.81] nor in
reported household income (U = 23.0, p= 0.33).

Positive coping scores at T1 differed between those receiving
at-home instruction and those who were not (see Table 4).
For the at-home learners, positive coping was marginally lower
[t(14) = −2.13, p = 0.052, d = −1.06]. Negative expression
was also lower for those receiving at-home instruction, but
this difference was not significant [t(14) = −0.54, p = 0.60,
d =−0.27].

Due to differences in sleep durations and bedtimes between
children receiving at-home instruction vs. not, we examined
associations between these sleep measures and positive coping
and negative expression scores (at T1) within groups. Positive
coping was not associated with sleep duration or sleep onset
for either group (p’s > 0.36). Sleep duration was negatively
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associated with negative expression scores in children receiving
at-home instruction (r = −0.69, p = 0.047), but not in children
who were not receiving at-home instruction (r = 0.25, p= 0.55).
That is, for remote learners, longer sleep durations were related
to lower negative expression. Sleep onset was also associated
with negative expression in children who were receiving at-home
learning instruction (rs = −0.93, p = 0.001) and in children not
receiving at-home instruction (rs = −0.77, p = 0.02). In both
groups, later sleep onset was related to less negative expression.

DISCUSSION

In the present study, we examined how prolonged stress may
influence young children’s coping strategies and sleep behavior,
and how prior sleep and coping affect children’s sleep and

FIGURE 3 | Relations between baseline (T0) wake onset and negative

expression and mid-pandemic (T1) wake onset and negative expression.

Associations after controlling for T1 negative expression (red) and T1 wake

onset (blue) included in parenthesis. Asterisks indicate significant correlations

at p < 0.05.

coping during periods of stress. Sleep and coping strategies
were considered at two timepoints: prior to and during the
COVID-19 pandemic. Overall, the pandemic brought about
unique changes for sleep, as children slept longer (particularly if
they were engaged in at-home learning) and woke up later during
this distinctively stressful period. Further, children exhibited
greater negative expression during the pandemic than before.
Children’s negative expression was associated with wake onset,
such that earlier wake times were associated with greater negative
expression both before and during the pandemic. These findings
suggest that although the pandemic was associated with changes
in children’s sleep and coping strategies independently, the
bidirectional associations between sleep and coping observed
under typical circumstances were preserved across the pandemic.

Given our findings, it is necessary to consider how wake

times may be important in relation to coping. Chronotype [i.e.,

one’s preference for waking up and going to bed earlier or

later (36)] shows a range of natural variation across individuals

and has been linked to mood disruption, although primarily in
adult studies (37–41). Whereas, most evidence has demonstrated
that a later chronotype is associated with mood disruptions
such as depressive symptoms (38), some prior work suggests
that earlier wake onsets may be indicative of heightened mood
disruption (39). Early wake onsets and other circadian anomalies
may indicate a misalignment between sleep and one’s circadian
clock relating to losses in synchronization to environmental 24-
h rhythms, changes in sleep architecture, and desynchronization
internally among body clocks (40). This is associated with a
neurohormonal stress response that contributes to increased
negative emotionality (39, 41). This may also be why wake time
was associated with negative expression and not other sleep
timing features like mid-sleep point and sleep onset. Nonetheless,
the fact that we did not find a direct relation between children’s
sleep durations and positive coping, in particular, contradicts
studies in adolescents that suggest associations between sleep
length and coping strategies. For example, work done in 256
adolescents found that when adolescents slept longer, they
engaged in greater active coping [e.g., problem solving and

TABLE 4 | Sleep and coping between learning engagement status groups at T1.

At-home instruction (n = 8) No at-home instruction (n = 8)

M (SD) M (SD) p

Age 55.8 (11.6) 57.1 (10.7) 0.809

Sleep

Overnight sleep duration (min) 643.1 (27.2) 600.6 (32.1) 0.011b

Sleep onset 8:23 p.m. (41.9min) 9:48 p.m. (115.8min) 0.073

Sleep mid-point 1:42 a.m. (46.8min) 2:47 a.m. (115.8min) 0.529

Wake onset 7:04 a.m. (54.7min) 8:05 a.m. (112.2min) 0.834

Coping

Positive coping 0.88 (0.6) 1.40 (0.3) 0.052a

Negative coping – emotional expression 0.52 (0.4) 0.63 (0.4) 0.597

Negative coping – emotional inhibition 0.23 (0.3) 0.31 (0.2) 0.737

ap < 0.06; bp < 0.05.
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seeking peer support, (41)]. It is possible that we did not
find this relation between sleep duration and positive coping
due to small sample size and insufficient variability in sleep
duration among our participants. However, sleep duration and
negative expression were related in children receiving at-home
instruction. This contradiction between sleep and positive coping
(i.e., active coping) may be due to age-related differences
in coping strategies (3), developmental changes in sleep and
circadian rhythms (42), or both. Thus, it is important to extend
this research into examining across development and age ranges.
Nevertheless, the fact that the association between wake onset
and negative expression was maintained both prior to and during
the pandemic suggests that within participants, relations between
sleep (specifically, children’s circadian rhythm) and coping may
be conserved during both normative times and times of stress.

One potential pathway relating sleep and coping in early
childhood is through mood and behavior. Insufficient sleep
in young children has been associated with indicators of
poor mood and behavior such as depressive symptoms and
anxiety (43). For instance, parent reports of preschool children’s
sleep onset latency and refusal to sleep alone independently
predict depression and anxiety symptom severity across time
(44). Likewise, reductions in sleep duration and quality
(e.g., trouble falling asleep and oversleeping) at 8 years
have been shown to predict greater anxiety, depression, and
internalizing/externalizing behaviors by age 10 (45). These results
are important given that depression specifically has been linked
with more avoidance coping, possibly indicating both direct and
indirect connections between sleep, coping skills, and mood-
related difficulties (46).

In a post-hoc analysis, we examined how sleep differed
between children who participated in at-home learning after
school closures vs. children who did not. Children engaged
in some form of at-home learning slept significantly longer
during the night than children not engaged in at-home learning.
While prior studies have found longer sleep duration in young
children during the pandemic (18–20), our findings elucidate that
at-home learning might play a role in children’s sleep length. The
protective effect of at-home learning may be related to exposure
to a more structured daytime schedule which in turn may have
contributed to more sleep regularity and more consistent sleep
routines, compared to the potential lack of obligations that
children without at-home learning faced. Future studies should
also examine whether at-home learning schedules are more
stimulating and taxing on average than not having an at-home
learning routine, and investigate how these learning schedules
may change sleep parameters. Additionally, although at-home
learning may take different forms, this may involve increased
electronic screen time which could increase light exposure. Given
that light influences circadian rhythms (47–49), future work
might examine the role of light exposure on sleep variables.
Teasing apart how much light exposure, at what time of the day,
and from what sort of devices/environments may be helpful in
elucidating how sleep is impacted in remote and non-remote
learners. In examining the relationship between sleep and coping
in children who engaged in at-home learning and those who did
not, we found that for remote learners, longer sleep duration

was associated with lower scores of negative expression. Future
research should determine if children without adequate sleep
are unable to appropriately cope with the unique challenges that
come with online learning, and how this may be associated with
varying daytime structure and stimulating activities.

The present study has several limitations. First, the sample
size was small and composed primarily of high SES families. It
is possible that these caregivers had resources to mitigate the
challenges brought on by the pandemic, potentially buffering
relations between child sleep and pandemic experience and
therefore our findings may not be generalizable to other
populations. Second, our state-based coping measure, the CCS-
R, was filled out by parents currently and retrospectively. As
such, parent bias may have led to inaccurate reporting. More
so, retrospective reporting of T0 at T1 is imperfect. Further,
the CCS-R did not explicitly ask parents to think of their
child’s coping strategies before the pandemic. Thus, recency
effects may have affected parents’ ratings and may not be
reflective of true pre-pandemic coping baseline. Additionally,
early childhood is emblematic of developmental changes in sleep
where children transition from taking regular naps in their
day to consolidating sleep to overnight (50–52). A number of
children in our sample were not napping by T1. Thus, it is
difficult to suggest whether the cessation of napping is due to
normative developmental change or whether it is symptomatic
of the pandemic. Further, it is possible our analyses are limited by
the assumption that the relationship between sleep and coping
is linear. However, it may be that the relationship is non-
linear, an association we did not examine due to our small
sample size. Also, other potential factors have not been examined
in this paper that may be moderators of this relationship
between sleep and coping (e.g., light exposure, physical activity).
Finally, the impact of the pandemic was relatively low in this
sample, which again may limit generalizability of our results to
families with similar pandemic related stress levels. For example,
we found that children’s pandemic experiences did not relate
with sleep measures. This may be due to low variability in
responses as most parents did not report negative experiences
beyond school closures or less time spent outdoors/engaged in
physical activity.

Strengths of this study include the use of actigraphy, which
permitted us to measure children’s objective sleep compared to
relying on parent report measures. Further, the study design
allowed us to assess changes in sleep and coping within the
same children, alleviating the concern of individual differences
distorting results. While our sample size is small, the associations
presented here may serve as groundwork for larger longitudinal
studies that test the relationships between sleep and coping
during periods of stress.

Together, these data suggest that children’s sleep and coping
strategies are related, and that this relation during typical times
may be indicative of sleep and coping relations during times
of stress. Specifically, our work highlights that sleep timing
(i.e., wake onset) and duration may be markers of coping
abilities during early childhood. In order to inform future
interventions that promote healthy emotional development,
additional research is needed to replicate and expand on the

Frontiers in Pediatrics | www.frontiersin.org 9 July 2021 | Volume 9 | Article 716608201

https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org
https://www.frontiersin.org/journals/pediatrics#articles


Lokhandwala et al. Sleep and Coping During COVID-19

current findings and to determine how wake onset and coping
are mechanistically related.
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Background: The COVID-19 pandemic has placed considerable pressure on families,

testing the quality of relationships and the strength of social support within and beyond

the family network. However, little is known about the pre-pandemic factors that predict

family relational resilience and social functioning during times of natural disaster or global

crisis. Here we use data from one of Australia’s longest running studies of social and

emotional development to examine the nature and timing of possible relational and social

support intervention aimed at preparing families for future adversities.

Methods: Data were from the Australian Temperament Project Generation 3 (ATPG3)

Study, a population representative three generation cohort study of families established

in 1983. A subset of Generation 2 parents completed a COVID-19 specific survey

in May-September 2020 (502 parents of 871 children; 60% mothers; 37–38 years).

These participants had completed the Quality of Relationships Inventory to assess

social support during young adulthood, at 23–24 years (2006) and 27–28 years (2010),

before next generation conception. Participants had also completed the Maternity Social

Support Scale 1 year postpartum for each child born across the ATPG3 assessment

period (2012–2019). In 2020, during the height of the Australian lockdowns, participants

rated the quality of their relationships with their partners, children and broader family and

friends, in addition to social support within and extended beyond their family.

Results: Pre-pandemic partner support was associated with partner relationship quality

during the pandemic (β = 0.22). Pre-pandemic support from friends was associated

with relationship quality with other family and friends during the pandemic (β = 0.12

– 0.18). Pre-pandemic support (from partner, family and friends) was consistently

associated with social support within families during the pandemic (β = 0.11 – 0.21).

Pre-pandemic support from friends was also associated with family support extended

to others within their local community during the pandemic (β = 0.12 – 0.13).
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Conclusions: Strengthening supportive relationships during major life transitions,

prior to the start of family life and in early parenthood, may have long-term and

intergenerational benefits years into the future for both families and communities. This

may promote resilience during future crises and other more normative stressful life events.

Keywords: social support, relationships, family, postpartum, preconception, young adult, resilience, prospective

INTRODUCTION

Global health crises, and large scale disasters more generally,
cause families significant stress (1–3). Reciprocal social support
within quality family relationships plays a key role in coping
with adversity, and in protecting individual and collective health
and well-being during times of heightened stress, such as that
imposed by the current coronavirus pandemic (2–4). During
times of crisis, family and community resilience is in part
shaped by social processes that reflect prior experiences in
close relationships (5, 6). However, little is known about the
developmental antecedents of relational resilience and social
support within the family, as well as support extended beyond
the family, particularly during global disasters, given that long-
term prospective studies that measure these interrelated domains
remain rare.

Despite the SARS-CoV-2 infection rate being relatively low
compared to other countries (7), Australians have experienced
regular lockdowns, some spanning several months at a time,
as well as severe mobility restrictions, physical distancing
measures, and school and work closures, designed to restrict
the spread of the virus (8). Evidence to date indicates that the
pandemic has had significant social, psychological, economic,
and cultural ramifications (9), including negative impacts on
family functioning andmental health and well-being, particularly
for parents (10–15). Many families have also experienced
enduring stress and insecurity from the widespread loss of
employment and income, and remain uncertain about what the
future holds for themselves and the next generation (4), signalling
the likely ongoing nature of stress for parents and families.

Quality family relationships are a well-documented protective
factor capable of buffering negative outcomes in the face of
adversity (2–4). The benefits of supportive relationships are
observable in a wide range of life domains, and across all stages
of the lifecourse (5, 6, 16–22). Quality relationships provide
individuals with a critical reserve of coping resources with which
to respond to stress and its effects (23). These include internal
resources such as a safe haven to express vulnerability, support in
regulating emotions or assistance in reappraising stressors (4, 6),
and/or external coping resources such instrumental or financial
support (24).

Social support within families is also a well-documented
protective factor with potential to prevent and buffer stress
(2–4, 25–27). Under threat, there is a tendency to focus
investments and preserve resources by giving and receiving social
support within the family network (3, 28, 29). This serves a
critical function of maintaining secure and supportive close
relationships, and ensures that support will be reciprocated in

future acts of social exchange (6). Wider reaching forms of
prosocial behaviours, that extend beyond the family, also play
an important role in community resilience and social cohesion,
especially during a crisis (1, 2). In this way, social support sustains
a cycle of “goodwill,” representing an ongoing resource and
source of security and well-being (5, 24). The global COVID-19
pandemic is one of the most striking contemporary examples of
the importance of social support at the global level, with the fate
of those most vulnerable across the world resting on collective
social action and cooperation (30–33).

The extent to which family social networks have been able
to sustain positive relationships and provide secure reciprocal
support within and outside the family network during the
COVID-19 pandemic has been variable (4, 9). This variation is
likely influenced by a wide range of pre-pandemic relational and
social factors (4, 10, 15). However, little is known about these
pre-existing factors, which in turn, limits proactive investment
in strengthening population level resilience through enhanced
relational and social support. Experiences of social support in
close relationships, before and after the transition to parenthood,
may be particularly important because they establish longer
term internal working models of relationships that shape future
expectations of support within later family life (5, 6, 25).

Social support on transition to parenthood can profoundly
impact the quality of parents’ relationships with their partners
and children, as well as their capacity to extend support to others
(34, 35). Social support during this period is also key to parental
mental health and well-being (36, 37), and by consequence, the
family environment and next generation offspring social and
emotional development (38–40). Although parents often rely
on their partners and family members for support (17, 18),
relationships with friends are also protective during this time
(41, 42). Social support experienced during this typically positive
(albeit still stressful) major life transition may be a key factor in
the long-term resilience and thriving of families (6).

Experiences of social support in even earlier transitional
periods, in particular those before becoming a parent, may
also play a role in shaping relational resilience in the context
of life adversity. Young adulthood is a watershed period of
change where developmental tasks undergo consolidation in
preparation for a wide range of challenges related to education,
employment, community engagement, partner selection, and
the roles and responsibilities of adult life (43). Young adults
rely heavily on close and supportive relationships to meet
these challenges (43). Peers are particularly crucial in this
period (17), while family support remains an important resource
(43). Experiences of social support before next generation
conception (preconception), across the 20’s, may also establish
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expectations of relationships and social support in future
family life.

Prospective cohort studies that have measured social health
and development before and during the COVID-19 pandemic
are uniquely placed to investigate the antecedents of relational
resilience and social support within the family, as well as
extended support beyond the family. Studies that have followed
cohorts before becoming parents, and then into the parenting
years, are further placed to provide insights into the long-
term development of risk and resilience pathways. Here, we
access unique prospective data from a 38-year old population-
based cohort study. We examine the extent to which social
support up to 14 years before the pandemic, in young adulthood
(preconception) and in early parenthood (postpartum), are
associated with relationship quality and social support within
and beyond the family during the COVID-19 pandemic in
Australia. We disaggregate associations by: (1) types of parent
relationship (with partner, with children, and with broader family
and friends); (2) types of social support (within family, within
community, and globally); and (3) sources of pre-pandemic social
support (from partner, family, and friends).

METHODS

Participants
The Australian Temperament Project Generation 3 (ATPG3)
Study is a 38-year population-based cohort that has three
waves of Generation 3 perinatal data and 15 waves of
Generation 1 (grandparent; G1) and Generation 2 (parent;
G2) preconception data. The study commenced in 1983 as a
population representative survey of the social and emotional
health of 2,443 infants (4–8 months) and their parents (The
Australian Temperament Project; ATP). Families were followed
up via mail surveys approximately every 2 years until G2 age 19–
20 years, and every 4 years thereafter (44). Between 2012 and
2018, the cohort was screened biannually for pregnancies, with
all identified expecting parents invited into the third-generation
(ATPG3) study. Assessments occurred at three time points
across the perinatal period by phone: at 32 weeks pregnancy,
and 8 weeks and 1 year postpartum. Across this period, 1,167
Generation 3 (G3) offspring born to 703 ATP parents were
recruited into the ATPG3 cohort.

From May to September 2020 during the height of the
Australian COVID-19 lockdowns, all G2 study members
participating in the ATPG3 study with one or more children
were invited to complete a COVID-19 specific online survey
module assessing the impacts of the pandemic. A total of 516 G2
parents (60% female; 37–38 years) of 891 G3 offspring completed
the survey. Those who participated in the COVID survey were
representative of all ATPG3 participants on baseline variables
(G2 sex, infant difficult temperament, and behaviour problems,
as well as G1 education and country of birth). We excluded
participants not living in Australia at the time (n= 14), resulting
in a final sample size of 502 ATPG3 parents (60% female) of 871
G3 offspring in the current study.

The ATPG3 Study protocols were approved by the Royal
Children’s Hospital Human Research Ethics Committee. Prior

waves were approved by human research ethics committees at
the University of Melbourne, the Australian Institute of Family
Studies and/or the Royal Children’s Hospital,Melbourne. All data
have been collected and stored in the REDCap database (45).

Measures
COVID-19 Outcomes

Relationship Quality During the Pandemic (2020)
Parents reported on the quality of their relationships over the past
2 weeks with their partner (one item; “How would you rate the
quality of your relationship with your partner?”), their children
(one item; “How would you rate the quality of your relationship
with your child?”), and their broader family and friends (one
item; “How would you rate the quality of your relationships with
other family and/or friends?”). For all items, responses were given
on a 5-point scale with 1= very poor, 2= not so good, 3=mixed,
4 = quite good and 5 = very good, so that for each of the three
outcomes, higher scores indicated better relationship quality.
Partner relationship quality for parents not in a relationship (n=
19) was coded as missing. When parents had more than one child
participating in the study, scores for each child were averaged
to reflect the overall quality of parents’ relationships with their
children. The average correlation between children was r = 0.47.

Social Support During the Pandemic (2020)
Parents reported on the level of within family support over the
past 2 weeks (one item; “To what extent have members of your
family supported each other when upset or struggling with any
aspect of the outbreak?”), family support provided to others
within their local community (one item; “To what extent have
you, or others in your household, provided practical, emotional
and/or financial support to other people in your community
struggling with the outbreak?”), and family support provided
to others globally (one item; “To what extent have you, or
others in your household, provided practical, emotional and/or
financial support to people in other countries struggling with the
outbreak?”). For all items, responses were given on a 5-point scale
with 1 = almost never, 2 = rarely, 3 = sometimes, 4 = often and
5 = almost always, so that for each of the three outcomes, higher
scores indicated greater support.

Pre-pandemic Exposures

Postpartum Social Support (2012–2019)
The Maternity Social Support Scale (MSSS) (46) was used to
prospectively assess social and emotional support at 1 year
postpartum, across the 8 year ATPG3 perinatal assessment period
(2012–2019, up to 8 years pre-pandemic). The MSSS is a self-
report survey consisting of six items assessing perceived social
support. Items assessed support from family (one item; “My
family is always there for me”), friends (one item; “I have good
friends who support me”), and partner (four items; e.g., “My
husband/wife/partner helps me a lot,” and “I feel loved by my
husband/wife/partner”). For all items, responses were given on
a 5-point scale with 1= never, 2= rarely, 3= some of the time, 4
= most of the time and 5 = always. Scores were calculated for
total, partner, family, and friend social support, so that higher
scores indicated greater social support. For parents with multiple
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children participating in the study, we selected scores from the
most recent postpartum assessment. The MSSS has shown good
reliability and predictive utility postpartum (46, 47).

Preconception Social Support (2006–2010)
The Quality of Relationships Inventory (QRI) (48) was used
to prospectively assess preconception social support on two
occasions during young adulthood, at 23–24 years (wave 14,
2006, 14 years pre-pandemic) and 27–28 years (wave 15, 2010,
10 years pre-pandemic). The QRI is a self-report measure, with
the social support scale consisting of items assessing relationship-
based perceived support. At each wave, three items (“You can
count on them to listen to you,” “You can turn to them for advice,”
and “You can count on them for help with a problem”) were
completed with respect to both family (parent/s) and friends. For
all items, responses were given on a 5-point scale with 1= never,
2 = rarely, 3 = sometimes, 4 = often and 5 = always. For total,
family, and friend social support, scores were derived such that
higher scores indicated greater social support. An average score
was taken across ages 23–24 and 27–28 years. The QRI has shown
sound internal consistency, temporal stability, construct validity,
and predictive utility in young adult populations (49).

Potential Confounders
Distal (preconception and pre-pandemic) confounders theorised
to be associated with social development and related outcomes
were selected. These were identified as factors up to the
time of exposure assessment (G2 age 28 years) and included
participant family background characteristics of G1 country of
birth (either parent born outside of Australia), low G1 education
(< secondary school), and G1 separation or divorce. G2
participant characteristics were also controlled for including sex,
mental health (self-reported average level of depression [Short
Moods and Feelings Questionnaire (50)] and anxiety symptoms
[age 13–14 years, adapted from the Revised Behaviour Problems
Checklist Short Form (51); age 15-18 years, Revised Children’s
Manifest Anxiety Scale (52)]), as well as anti-social behaviour
(self-reported average frequency of eight antisocial behaviours,
e.g., damaged things in a public place, stolen something or been
in physical fights with others), during adolescence (13–18 years,
waves 10–12, 1996–2000).

Statistical Analysis
All data were analysed using Stata 16 (53). Generalised estimating
equations with an exchangeable working correlation were used
to estimate linear regressions with multivariate COVID-19
outcomes of relationship quality and social support. Models
estimated the relationships between source of social support (i.e.,
total, partner, family, and friends) at each pre-pandemic exposure
period (i.e., postpartum and preconception) and the COVID-
19 outcomes. Specifically, in separate models each COVID-
19 outcome (three indicators included simultaneously) were
regressed onto each measure of pre-pandemic social support.
To determine associations with the specific indicators of each
outcome, models included an interaction between pre-pandemic
social support and a variable denoting the outcome indicator.
Models were adjusted for all potential confounding factors.

Additionally, for models examining postpartum social support,
we further accounted for the time between postpartum and
COVID-19 assessment waves. For pandemic relationship quality,
we also conducted sensitivity analyses excluding participants
without a partner (n= 19).

Missing data in the analysis sample ranged from 1 to 27%.
Multiple imputation was used to address potential biases due
to missing data. All variables were included in the imputation
model. Twenty complete data sets were generated, based on a
multivariate normal model (54). Binary variables were imputed
as continuous variables, then back transformed with adaptive
rounding following imputation (55). Results were pooled across
the 20 imputed datasets using Rubin’s rules to obtain regression
estimates (56). Following imputation, all COVID-19 outcomes
and pre-pandemic exposure variables were standardised (z
scores), so that effect sizes (β) are interpreted as a change in
standard deviation units of pandemic relationship quality or
social support for every standard deviation increase in pre-
pandemic social support.

RESULTS

Descriptives
A descriptive summary of the unstandardised COVID-19
outcomes, pre-pandemic exposures, and potential confounding
variables are detailed in Table 1, alongside the percent of missing
data. Overall, parents rated the quality of their relationships
during the pandemic as “quite good” (with partnersM= 4.15, SD
= 0.96; with childrenM = 4.45, SD= 0.66; and with other family
and friends M = 3.93, SD = 0.83). Parents reported that family
members “often” supported each other within the family (M =

4.11, SD = 1.04), which attenuated to “sometimes” supporting
others within their local community (M = 2.92, SD = 1.18) and
“rarely” supporting people globally during the pandemic (M =

1.66, SD= 1.10). Parents reported that they felt supported “most
of the time” prior to the pandemic (1 year postpartum:M = 4.42,
SD = 0.45), and that they felt supported “often” well-before the
pandemic (preconception:M = 4.42, SD= 0.50).

Pre-pandemic Social Support and
Associations With Relationship Quality and
Social Support During the Pandemic
Associations between pre-pandemic social support (total and
disaggregated by partner, family and friend sources) and
each parent relationship during the pandemic (with partner,
children, and other family and friends) are presented in Table 2.
Following adjustment for potential confounders, total pre-
pandemic social support postpartum was associated with the
quality of other family and friend relationships during the
pandemic [β = 0.17 (95% CI 0.07, 0.28)]. When examined
by source of pre-pandemic social support, the strongest
associations were observed between social support from partner
pre-pandemic (postpartum) and partner relationship quality
during the pandemic [β = 0.22 (95% CI 0.11, 0.34)]. Social
support from friends pre-pandemic, both postpartum [β =

0.18 (95% CI 0.08, 0.28)] and preconception [β = 0.12
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TABLE 1 | Descriptive statistics for COVID-19 outcomes, pre-pandemic exposures and potential confounding factors in the unimputed data (n = 502 parents of 871

children).

M SD 95% CI % missing

Relationship quality during the pandemica

Partner 4.15 0.96 (4.06, 4.23) 4%

Children 4.45 0.66 (4.39, 4.51) 1%

Other family and friends 3.93 0.83 (3.85, 4.00) 1%

Social support during the pandemica

Within family 4.11 1.04 (4.02, 4.20) 2%

Within community 2.92 1.18 (2.82, 3.03) 1%

Globally 1.66 1.10 (1.56, 1.76) 1%

Pre-pandemic postpartum social supportb

Total 4.42 0.45 (4.37, 4.47) 27%

Partner 4.43 0.51 (4.38, 4.48) 27%

Family 4.53 0.76 (4.45, 4.61) 27%

Friends 4.28 0.88 (4.19, 4.37) 27%

Pre-pandemic preconception social supportc

Total 4.42 0.50 (4.38, 4.47) 7%

Family 4.52 0.65 (4.46, 4.58) 8%

Friends 4.32 0.63 (4.27, 4.38) 7%

Potential confounding factors

Adolescent mental health −0.02 0.77 (−0.09, 0.05) 14%

Adolescent anti-social behaviour 0.19 0.25 (0.17, 0.22) 8%

n (cases) % 95% CI % missing

G1 country of birth outside Australia 142 29% (25, 33%) 3%

G1 low education 111 22% (19, 26%) 0%

G1 separation 146 29% (26, 34%) 1%

aPandemic = 2020. bPostpartum = 1 year postpartum, 2012–2019. cPreconception = young adulthood, 2006–2010.

(95% CI 0.03, 0.22)], was also associated with the quality of
other family and friend relationships during the pandemic.
There was negligible evidence that social support from
family pre-pandemic, both postpartum and preconception,
was related to the quality of any relationships during the
pandemic. Analyses excluding participants without a partner
were consistent with the above results and are presented in
Supplementary Table 1.

Associations between pre-pandemic social support (total
and disaggregated by partner, family and friend sources) and
social support during the pandemic (within family, within
community and globally) are presented in Table 3. Following
adjustment of potential confounders, the strongest associations
were observed between social support within families and
total social support pre-pandemic, both postpartum [β = 0.21
(95% CI 0.10, 0.32)] and preconception [β = 0.16 (95% CI
0.07, 0.25)]. These results were consistent when examined
across all sources of pre-pandemic support [β = 0.11 –
0.15]. Family support provision to others within their local
community was also associated with pre-pandemic social support
from friends, with similar effect sizes across postpartum [β
= 0.13 (95% CI 0.03, 0.24)] and preconception [β = 0.12
(95% CI 0.03, 0.22)].

DISCUSSION

Using prospective data, we examined the extent to which
experiences of social support in the preconception and
postpartum periods, up to 14 years before the pandemic,
were later associated with the quality of parents’ close
relationships and social support levels within and beyond
the family during the COVID-19 pandemic in Australia.
We found a pattern of within-source associations whereby
relationship quality with partners and other family and
friends during the pandemic was associated with a history
of social support from partners (postpartum) and friends
(postpartum and preconception), respectively. Additionally,
within family support during the pandemic was consistently
associated with a history of pre-pandemic social support
from all sources, during both postpartum and preconception
periods. Finally, extending support to the community during
the pandemic was associated with pre-pandemic social support
from friends, during both postpartum and preconception
periods. Our results show that higher pre-pandemic levels of
social support, during key transitional periods, are related to
better relational functioning during the pandemic. Promoting
supportive relationships both within and external to the
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TABLE 2 | Adjusted associations between pre-pandemic social support and relationship quality during the COVID-19 pandemic.

Pre-pandemic social support β 95% CI p β 95% CI p β 95% CI p

Relationship quality during the pandemica

Partner Children Other family and friends

Postpartumb

Total 0.08 (−0.03, 0.20) 0.155 0.08 (−0.04, 0.19) 0.196 0.17 (0.07, 0.28) 0.001

Partner 0.22 (0.11, 0.34) <0.001 0.03 (−0.08, 0.13) 0.632 0.08 (−0.02, 0.19) 0.118

Family 0.01 (−0.10, 0.12) 0.807 0.04 (−0.07, 0.15) 0.467 0.08 (−0.03, 0.18) 0.151

Friends 0.00 (−0.11, 0.10) 0.939 0.08 (−0.04, 0.19) 0.191 0.18 (0.08, 0.28) <0.001

Preconceptionc

Total 0.02 (−0.08, 0.11) 0.712 0.06 (−0.04, 0.15) 0.225 0.07 (−0.03, 0.16) 0.168

Family −0.02 (−0.11, 0.07) 0.694 0.03 (−0.06, 0.13) 0.491 −0.02 (−0.11, 0.07) 0.715

Friends 0.05 (−0.05, 0.14) 0.312 0.06 (−0.03, 0.16) 0.200 0.12 (0.03, 0.22) 0.009

Each row represents a discrete regression.
aPandemic = 2020. bPostpartum = 1 year postpartum, 2012–2019. cPreconception = young adulthood, 2006–2010.

TABLE 3 | Adjusted associations between pre-pandemic social support and social support during the COVID-19 pandemic.

Pre-pandemic social support β 95% CI p β 95% CI p β 95% CI p

Social support during the pandemica

Within family Within community Globally

Postpartumb

Total 0.21 (0.10, 0.32) <0.001 0.08 (−0.03, 0.19) 0.157 0.07 (−0.03, 0.18) 0.167

Partner 0.14 (0.03, 0.25) 0.012 0.00 (−0.11, 0.10) 0.957 0.04 (−0.06, 0.15) 0.433

Family 0.14 (0.04, 0.25) 0.009 0.00 (−0.11, 0.11) 0.979 0.06 (−0.05, 0.18) 0.291

Friends 0.15 (0.04, 0.27) 0.008 0.13 (0.03, 0.24) 0.014 0.04 (−0.06, 0.15) 0.411

Preconceptionc

Total 0.16 (0.07, 0.25) 0.001 0.09 (−0.01, 0.18) 0.073 0.06 (−0.03, 0.16) 0.184

Family 0.11 (0.02, 0.20) 0.019 0.01 (−0.08, 0.10) 0.804 0.03 (−0.06, 0.13) 0.484

Friends 0.14 (0.05, 0.23) 0.003 0.12 (0.03, 0.22) 0.010 0.07 (−0.03, 0.16) 0.165

Each row represents a discrete regression.
aPandemic = 2020. bPostpartum = 1 year postpartum, 2012–2019. cPreconception = young adulthood, 2006–2010.

family environment during young adulthood through to early
parenthood may be an important intervention target for future
public health efforts, in order to strengthen pro-social protective
pathways within and across generations in preparation for future
global crises.

Notably, in regard to relationship quality during the
pandemic, our results suggest a pattern of continuity in partner
and friend social support from young adulthood and early
parenthood up to 14 years before the pandemic, into the period
of the COVID-19 pandemic. Specifically, those with better
supportive relationships tended to maintain these levels over
time and as a result may be more resilient during periods
of stress. Relationships with significant close others, such as
partners and friends, may represent interdependent interactions
within which social support can be reciprocally exchanged over
time (20). Our findings suggest that foundational social support
within these relationships may be involved in the maintenance
and promotion of the quality of these connections under times

of heightened stress. Partners and close friends may develop
the skills, knowledge and motivation to provide responsive
and sensitive reciprocal support to each other, preserving their
social bonds (6). Although individual partners and friends may
change over long periods of time, the patterns, dynamics and
instrumental nature of each type of relationship may tend be
established earlier in the lifecourse and remain relatively stable
(5). Our findings suggest a clear continuity within source over
time, whereby intervention on social support may need to
also be source specific to obtain the most benefits to future
relationship quality.

In contrast to the continuity of associations with partner and
friend support, similar patterns were not observed for social
support from family. Pre-pandemic social support from family,
both postpartum and preconception, did not appear to be related
to the quality of relationships during the pandemic, with partner,
children or other family and friends. One explanationmay be that
this reflects the normative shift away from identifying with the
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family network as young adults build their sense of autonomy
(17, 43). Additionally, this may reflect a tendency of parents
to build a support network of “chosen family,” preferencing
more emotionally meaningful and fulfilling connections rather
than traditionally conceptualising the family, to create positive
environments to raise their children in (17, 57). Alternatively, this
findingmay have amethodological explanation. Items examining
family support may have been answered by balancing a range
of support experiences within the family (both positive and
negative, and with many different sources in mind), which may
have weakened the predictive utility of the measure.

Similarly, parents’ relationship quality with their children
during the pandemic, did not appear to be related to parents’ pre-
pandemic levels of social support, neither in the postpartum or
preconception period, nor from any particular source of support.
The smaller effect sizes observed for associations between
parents’ histories of social support and the quality of their
relationships with their children during the pandemic may reflect
the asymmetrical nature of the parent-child relationship, such
that the parent is generally the provider of support. The quality of
this unique relationshipmay be driven bymore deeply embedded
processes not assessed here such as attachment orientations (5),
or factors more proximal to the pandemic including experiences
of home schooling and/or increased quality time spent together.
Alternatively, this may again have a methodological explanation,
given that relationship quality with children was assessed using
a single summary item. Despite our finding that parental
histories of social support were not related to the quality of
their relationships with their children when under stress, social
support remains an important resource for parents in creating a
supportive family environment in which to raise their children
(34, 35).

When examining associations between social support within
the family and extending beyond the family during the pandemic,
we found that all sources of both postpartum and preconception
social support were associated with family members providing
support to each other during the pandemic. Additionally, both
postpartum and preconception social support from friends was
associated with providing support into the community. This
supports previous research on the principle of reciprocity, that
receiving and perceiving support tends to increase the likelihood
of providing support to others in the future (58, 59). Our
findings demonstrate that this process can be observed over more
than a decade, and even under times of significant adversity
when people are most in need of support. Parents’ default
support responses during periods of crises may be those that
have been learnt through modelling or previous behavioural
exchanges (5, 6, 25, 38). As such, support from partner and
family prior to the pandemic may reflect internal working
models of expectations of providing support to family members,
and assist in creating supportive family environments in the
future. Similarly, support from friends during young adulthood
and early parenthood may represent the pathway of learning
to engage in social support, both receiving and providing it,
with those beyond the family unit into the community. Our
findings point to the importance of promoting non-insular,
compassionate, peer and community support that extends

beyond families during major life transitions, as it may have
longitudinal and intergenerational benefits.

However, we did not find similar evidence of associations
between parental histories of social support and family support
globally during the pandemic. Our results suggest that this
process of longitudinal reciprocity may be source specific, and
only extend to those whom individuals are interdependent on;
who they feel socially connected to, rely on, and to whom
they can see the impact of their support. This may represent
the phenomena of tightening ones’ social network when under
threat, in order to focus resources on protecting kin (3, 28,
29). Despite the global scale of the COVID-19 crisis, the
limited generalisation of family support globally, may also be a
product of pandemic-related restrictions placed on travel and
connections overseas. Moreover, as we have primarily found
source specific associations over time, provision of support to
those in other countries may be better predicted by more specific
pre-pandemic factors such as family or friends living outside
Australia, engagement in overseas travel or aid, or the extent to
which people feel connected with global humanity (31).

Effect sizes were strongest for exposures in the more proximal
postpartum period, as might be expected for factors closer in time
(60). The smaller effects we observed are of public health interest,
given that young adult assessment occurred 14 years prior to
assessment during the pandemic and that relationship quality
and social support are multi-determined (60, 61). Our findings
highlight the likelihood of a multitude of accumulating and
cascading influences on relational and social development, which
have consequences for all domains and stages of the lifecourse
(60, 61). Social support is only one of many resilience factors
which might be important during a global health crisis (4).

Strengths and Limitations
A key strength of this study is its multi-wave longitudinal design,
with social support measured prospectively more than a decade
prior to the pandemic. This allowed us to identify sources
of social support during specific transitional periods across
the early adult lifecourse that might be important in shaping
future families’ relational and social adaptive functioning during
large scale crises. Some limitations should also be considered.
Although the sample is a population-based cohort, participants
were predominantly white and Australian born (representing the
demographics of the state of Victoria, Australia in 1983). As with
all longitudinal studies, some bias due to differential attrition is
also likely, despite participants broadly representing those eligible
on baseline characteristics. Future research should investigate
these associations in more diverse populations and vulnerable
groups such as culturally and linguistically diverse communities
and families of children with additional needs.

Levels of missing data were low in the achieved sample and
were addressed using multiple imputation. We also adjusted for
key demographic variables, however, as with all observational
studies, the potential influence of unmeasured confounding
remains. Our social support and relationship quality measures
were brief, to reduce participant burden, and future research may
examinemore nuanced types of support. Additionally, we did not
investigate gender differences in associations due to low power.
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This is an important line of inquiry for future research given
that men and women have been differentially impacted by the
COVID-19 pandemic (62), and that gendered socialisation may
affect the capacity to seek, receive and reciprocate support (63–
65). Furthermore, although we were able to capture the relational
and social climate within families during the early stages of the
pandemic during which extensive and strict lockdowns were
implemented, it will be important to examine the role of parents’
social support histories in protecting family socio-emotional
well-being in the longer term.

Implications and Translation
Findings from this study, if replicated, raise important questions
about how we might prepare families to cope with future
natural disasters. Findings confirm the importance of accruing
supportive relationships across the early adult years for later
resilience within “the family of procreation” under times of crisis
(2, 4). If causal, our findings suggest that interventions aimed
at promoting supportive relationships could be impactful from
as early as young adulthood through to becoming a parent and
beyond. The focus of these interventions could be on helping
young adults develop secure and meaningful connections with
family and peers in order to facilitate greater availability and
perceptions of support during this crucial stage of development
and into the future. Strengthening social support may not only
promote individual resilience, but also influence the support
extended to others within families and communities. Thus,
strengthening supportive relationships creates the foundation
for resilient communities, which will be an important factor in
addressing calls for greater pandemic preparedness (32, 33, 66).

The current coronavirus pandemic has also demonstrated
the need to encourage global pro-sociality and cooperation
to support those most vulnerable in our communities, and
simultaneously reduce risk to the global collective (30–33).
This principle is likely to apply in future global disasters
such as those resulting from climate change, and our results
suggest that strengthening individual social support during
major life transitions may promote pro-social support to the
wider community in times of crisis. Building this relational
resilience could occur in a range of settings including socio-
emotional learning and relationship programs in schools and
higher education institutes as well as clubs and youth programs
in communities. Moreover, social support during the early
postpartum period, particularly from partner and friends,
represents an additional later potential point of intervention to
foster family resilience.

CONCLUSIONS

Parents’ recent and distal histories of social support up to 14
years before the pandemic were associated with subsequent
relationship quality and social support within and beyond the
family during the COVID-19 pandemic. Strengthening a diverse
range of supportive relationships during young adulthood prior
to the start of family life and in early parenthood may have
long-term and intergenerational benefits within families and
communities. Findings from this study have the potential to

inform lifecourse approaches to preventing vulnerability and
promoting resilience and coping in the context of public health
emergencies. These processes may translate across other life
stressors and more normative major stressful life events. Social
support is not only important in coping with stress, but also in
helping individuals, families, and communities thrive in their
everyday lives (6).
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Background: Studies showed that healthcare workers (HCWs) and pregnant women

bore the burden of mental problems during the coronavirus disease 2019 (COVID-19)

pandemic. While, few studies have focused on the psychological impact of COVID-19

pandemic on pregnant women who work at healthcare settings. This study aimed to

investigate and compare the prevalence difference of psychological symptoms between

pregnant HCWs and pregnant non-HCWs during the early stage of COVID-19 pandemic

in China.

Methods: A cross-sectional online survey with anonymous structured questionnaires

was conducted from February 15 to March 9, 2020. A total of 205 pregnant women

in Chongqing, China were recruited. The mental health status was assessed using

symptom checklist-90 (SCL-90).

Results: Our sample was composed of 83 pregnant HCWs (mean age = 29.8) and

122 pregnant non-HCWs (mean age = 30.8). The results suggested the prevalence of

psychological symptoms (the factor score ≥2) among all pregnant women ranged from

6.83% (psychosis symptoms) to 17.56% (obsessive-compulsive symptoms). Compared

with pregnant non-HCWs, pregnant HCWs reported higher prevalence of psychological

symptoms in 10 factors of SCL-90. After controlling the confounding variables, multiple

logistic regression demonstrated that pregnant HCWs experienced higher prevalence of

psychological symptoms of somatization (18.07 vs. 5.74%, p = 0.006, aOR = 4.52),

anxiety disorders (16.87 vs. 6.56%, p = 0.016, aOR = 3.54), and hostility (24.10 vs.

10.66%, p = 0.027, aOR = 2.70) than those among pregnant non-HCW.

Conclusion: Our study indicated that pregnant HCWs were more likely to suffer from

mental health distress than pregnant non-HCWs during the early stage of COVID-19
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pandemic. It is vital to implement targeted psychological interventions for pregnant

women, especially for pregnant HCWs to cope with distress when facing the emerging

infectious diseases.

Keywords: COVID-19, pregnant healthcare workers, psychological symptoms, pregnant women, Chinese

INTRODUCTION

Coronavirus disease 2019 (COVID-19) continues to spread
throughout many countries and territories since it broke out in
December, 2019 (1, 2). On July 15, 2021, it was reported that
more than 180million cases were confirmedworldwide andmore
than 4 million patients died (3). More and more evidence has
indicated that the COVID-19 pandemic has seriously threatened
the physical and mental health status of the public (4–8).

As a vulnerable group, pregnant women have been at a high
risk of experiencing the burden of mental problems during
the COVID-19 pandemic, which might be due to the fear of
COVID-19 (such as the fear of infecting others or loved ones)
(9), and stressful events resulting from the pandemic (such as
the death of relatives, interpersonal imbalances, lack of contact
with relatives, and occupational problems) (10, 11). During
the early stage of the pandemic, it was reported that pregnant
women had a high prevalence of psychological symptoms.
Dong et al. (12), for example, investigated the mental status
of Chinese pregnant women from February 22 to February
27, 2020 and reported that 8.3% had anxiety and 50.6% had
depression. Zhang et al. (13) found that 40% of Chinese pregnant
women (total sample = 1,901) had suspected posttraumatic
stress disorder (PTSD) from February 13 to March 16, 2020.
Zhang et al. (14) reported that 67.1% of pregnant women
experienced moderate-to-severe psychological impact during
February and March, 2020, in Liaoning, China. Mental distress
during pregnancy can have adverse consequences on pregnant
women and the fetus (15), which indicates that this population
should receive full attention in the context of the COVID-
19 pandemic.

Faced with the public health crisis, healthcare workers
(HCWs) have also experienced considerable psychological
distress. Studies that have focused on the psychological impact
of previous infectious outbreaks, such as the severe acute
respiratory syndrome (SARS) and Ebola epidemics, have found
that HCWs suffered from various mental problems, including
anxiety, depression, and PTSD (16, 17). Similarly, several studies
have shown that HCWs experienced a high level of mental
distress during the COVID-19 pandemic (18–22). A recent
systematic review and meta-analysis that included 62 primary
studies at the early stage of the COVID-19 pandemic summarized
that the pooled prevalence of anxiety and depression among
HCWs were 26 and 25%, respectively, which indicates that this
population are vulnerable to mental distress (23). This might be
due to the lack of human resources, long-term workload (18),

Abbreviations: HCWs, healthcare workers; PTSD, posttraumatic stress disorder;

SARS, severe acute respiratory syndrome; COVID-19, coronavirus disease 2019;

SCL-90, symptom checklist-90; aOR, adjusted odds ratio.

the high risk of exposure to COVID-19 (18, 19), the lack of
rest (24), the high infection rate among this population (24, 25),
and poor social support and self-efficacy (26). Compared with
general population, HCWs reported a much higher prevalence
of psychological problems during the early stage of the COVID-
19 pandemic in China. Xiao et al. (27), for example, reported
that 54.2 and 58% of HCWs across 26 provinces in China had
symptoms of anxiety and depression, respectively, after January
28, 2020, during the peak of the COVID-19 epidemic. Zhang et
al. found that, compared with non-HCWs (n = 1,255), HCWs
(n = 927) had a higher prevalence of insomnia (38.4 vs. 30.5%;
p < 0.01), anxiety (13 vs. 8.5%, p < 0.01), depression (12.2
vs. 9.5%; p < 0.04), somatization (1.6 vs. 0.4%; p < 0.01), and
obsessive-compulsive symptoms (5.3 vs. 2.2%; p < 0.01) from
February 19 to March 6, 2020 (19). Zhou et al. also documented
similar results, whereby frontline HCWs (n = 606) had higher
levels of depressive symptoms (57.6 vs. 47.6%; p< 0.001), anxiety
symptoms (45.4 vs. 33.8%; p < 0.001), somatic symptoms (12 vs.
7.7%; p = 0.003), and insomnia (32 vs. 25.1%; p = 0.002) than
the general population (n = 1,099), from February 14 to March
29, 2020 (18). Lu et al. reported that, compared with hospital
administrative staff, HCWs were 1.4 times more likely to feel fear
and twice as likely to suffer from anxiety and depression between
February 25 and March 26, 2020 (22).

Due to the shortage of medical human resources during
the COVID-19 pandemic, early pregnant HCWs might need
to stay in job, but work in the non-frontline contact
and low-risk of infection units. Adding the compromised
immunological functions and physiological changes that occur
during pregnancy, this special work environment might increase
the risk of complications in these women (28, 29). Being familiar
with the occupational health policy of a hospital to seek a safe
work environment in the early stage of the COVID-19 pandemic
was challenging for pregnant HCWs (30, 31). In this situation,
pregnant HCWs might face greater psychological pressure and
more complicated psychological problems.

However, the psychological impact of COVID-19 pandemic
on pregnant HCWs, relative to pregnant non-HCWs, has
not been extensively assessed. Furthermore, few studies
have investigated the psychological impact of the COVID-
19 pandemic on pregnant HCWs in Chongqing, which is
a municipality in Southwest China with a population of
more than 31 million. Hence, this study investigated the
prevalence of psychological symptoms, including symptoms
of somatization, obsessive-compulsive disorder, interpersonal
sensitivity, depression, anxiety, hostility, phobic anxiety,
paranoid ideation, and psychoticism, in both pregnant HCWs
and pregnant non-HCWs during the early stage of the COVID-
19 pandemic in Chongqing, China. The results could aid
the development of an effective intervention for controlling
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the emerging comprehensive psychological health issues for
pregnant women, especially pregnant HCWs during the
COVID-19 pandemic.

METHODS

Participants and Procedure
A cross-sectional study was performed to assess the psychological
status among pregnant women during the early stage of the
COVID-19 pandemic, between February 15 and March 9, 2020.
As the Chinese government encouraged the public to stay
at home, subjects were electronically invited to participate by
completing an anonymous online survey (via wjx.cn, which
is a popular online survey platform in China). Women aged
18 years or older who were pregnant at the time of the
survey were recruited. Women with cognitive disorders, severe
mental illnesses (such as major depression, schizophrenia,
and bipolar disorder) or other serious diseases diagnosed
before our investigation, and those who failed to fill out the
questionnaire by themselves, were excluded. Medical staffs were
recruited if they met the inclusion criteria. The present study
was approved by the Institutional Review Board of Jinshan
Hospital, the First Affiliated Hospital of Chongqing Medical
University. All participants gave signed e-written informed
consent before the start of the survey. The investigation
was conducted in accordance with the latest version of the
Declaration of Helsinki.

Measurements
Demographics
Demographic information was collected, including occupation
(pregnant HCWs and pregnant non-HCWs), age, education,
gestation period, mode of gestation, and number of fetuses per
pregnancy. In the questionnaire, first trimester, second trimester,
and third trimester referred to the gestation periods of 1–12,
13–28 weeks, and more than 28 weeks, respectively.

Mental Health Status
Self-reported mental health symptoms were assessed using the
Symptom Checklist-90 (SCL-90). The reliability and validity
of the Chinese version of the SCL-90 have been established
in previous studies (32, 33). The inventory contains 90
questions that evaluate 10 primary symptom factors, including
somatization, obsessive-compulsive, interpersonal sensitivity,
depression, anxiety, hostility, phobic anxiety, paranoid ideation,
psychoticism, and additional items (e.g., appetite and sleep) in the
last week. Each of the 10 symptom factors contains 6–13 items.
All items were graded on a 5-point Likert scale, ranging from “1
= not at all” to “5 = extremely,” with a higher score indicating
more frequency and intensity of psychological symptoms. The
mean score of each factor was used as the indicator to evaluate
the mental health status. When a factor score was ≥2, it was
considered the occurrence of mental health problems in that
factor. In this study, the Cronbach’s alpha of this scale was 0.99,
which indicates a good reliability (34).

Statistical Analysis
Descriptive statistics were used to characterize the sample.
Continuous variables are presented as the mean ± SD, whereas
categorical variables are presented as cases (n) and percentage
(%). t-Tests and chi-squared tests were used to examine the
between-group difference in continuous variables and categorical
variables, respectively. Multiple logistic regression models were
fit to examine the association between psychological symptoms
and occupation (pregnant HCWs and pregnant non-HCWs),
adjusted for potential confounders. In addition, sensitivity
analysis was performed. We further divided pregnant non-
HCWs into two subgroups according to whether they were or
were not working. Then, three groups were as follows: group
1: not working pregnant non-HCWs; group 2: working non-
HCWs; and group 3: pregnant HCWs. Differences in prevalence
of psychological symptoms between the three subgroups were
further analyzed using chi-squared tests. Statistical significance
was considered a two-tailed p-value <0.05. All analyses were
performed using Stata 14 (STATA Corp., TX, USA) (35).

RESULTS

Descriptive Statistics
Of the 205 participants, the average age was 30.4 years (SD = 3.4
years). Generally, participants were highly educated (95.61% had
a university degree or above). More than half of the participants
(60%) were in the third trimester. Most participants got a
natural pregnancy (96.59%) and had singleton pregnancy in this
pregnancy (97.56%). In addition, 74.15 and 77.07% of pregnant
women were afraid of infection of themselves and their fetus,
respectively. Of all participants, 29.76% reported having the need
for psychological counseling. Detailed information is provided in
Table 1.

The SCL-90 Inventory Score Distribution
All participants had varying degrees of psychological symptoms.
The prevalence of psychological symptoms (a factor score ≥2)
ranged from 6.83% (psychosis) to 17.56% (obsessive-
compulsive). Of these symptoms, obsessive-compulsive,
hostility, and phobic anxiety ranked as the highest, with a
prevalence of 17.56, 16.10, and 14.63%, respectively. The
prevalence of other psychological factors was ranked as follows:
depression (13.17%), additional items (12.20%), somatization
(10.73%), anxiety (10.73%), interpersonal sensitivity (9.27%),
paranoid ideation (8.29%), and psychosis (6.83%) (Table 2).

The Prevalence of Psychological
Symptoms Between Pregnant HCWs and
Pregnant Non-HCWs
Compared with pregnant non-HCWs, pregnant HCWs reported
a higher prevalence of psychological symptoms in 10 factors of
the SCL-90. Chi-square tests showed that pregnant HCWs had a
significantly higher prevalence of somatization symptoms (18.07
vs. 5.74%), anxiety symptoms (16.87 vs. 6.56%), and hostility
symptoms (24.10 vs. 10.66%) than pregnant non-HCWs (Table 3;
Figure 1). After adjusting for the confounding variables of age,
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TABLE 1 | Sociodemography between pregnant HCWs and pregnant non-HCWs.

Variable N (%) Pregnant HCWs (%) Pregnant non-HCWs (%) t/χ2 p-Value

Age [mean (SD)] 30.4 (3.4) 29.8 (2.88) 30.8 (3.78) 2.110 0.036*

≤30 years old 116 (56.59%) 62 (65.06%) 54 (50.82%) 4.078 0.043*

>30 years old 89 (43.41%) 60 (34.94%) 29 (49.18%) – –

Education

High school or less 9 (4.39%) 1 (1.20%) 8 (6.56%) – 0.087

University degree or above 196 (95.61%) 82 (98.80%) 114 (93.44%) – –

Gestation perioda

First trimester 21 (10.24%) 20 (24.10%) 1 (0.82%) – < 0.001*

Second trimester 61 (29.76%) 34 (40.96%) 27 (22.13%) – –

Third trimester 123 (60.00%) 29 (34.94%) 94 (77.05%) – –

Mode of gestation

Natural pregnancy 198 (96.59%) 80 (96.39%) 118 (96.72%) – 1.000

Assisted reproductive technology 7 (3.41%) 3 (3.61%) 4 (3.28%) – –

Number of pregnant fetuses

Singleton pregnancy 200 (97.56%) 81 (97.59%) 119 (97.54%) – 1.000

Twin pregnancy 5 (2.44%) 2 (2.41%) 3 (2.46%) – –

Fear of infection

Yes 152 (74.15%) 73 (87.95%) 79 (64.75%) 13.866 < 0.001*

No 53 (25.85%) 10 (12.05%) 43 (35.25%) – –

Fear the fetus being infected

Yes 158 (77.07%) 74 (89.16%) 84 (68.85%) 11.524 0.001*

No 47 (22.93%) 9 (10.84%) 38 (31.15%) – –

Need psychological counseling

Yes 61 (29.76%) 21 (25.30%) 40 (32.79%) 1.324 0.250

No 144 (70.24%) 62 (74.70%) 82 (67.21%) – –

Total 205 (100%) 83 (40.49%) 122 (59.51%) – –

*p < 0.05, statistically significant results.
aGestation period (first trimester refers to the gestation period ranging from 1 to 12 weeks. Second trimester refers to the gestation period ranging from 13 to 28 weeks. Third trimester

refers to the gestation period more than 28 weeks).

education, gestation period, mode of gestation, and number of
fetuses, pregnant HCWs were still more likely to suffer from
somatization symptoms [adjusted odds ratio (aOR) = 4.52, p =

0.006], anxiety symptoms (aOR = 3.54, p = 0.016), and hostility
symptoms (aOR = 2.70, p = 0.027) than pregnant non-HCWs
(Table 4). Further analysis revealed that “headaches” (p < 0.001),
“faintness” (p = 0.007), “nausea or upset stomach” (p = 0.011),
“hot or cold spells” (p= 0.003), and “heavy feelings in arms/legs”
(p = 0.021) were the main causes of the significant difference
in somatization symptoms between these two groups. Similarly,
“heart pounding/racing” (p= 0.008) contributed to the between-
group difference in anxiety symptoms between the two groups.
“Urges to break things” (p < 0.001) and “shouting/throwing”
(p = 0.010) contributed to the difference in hostility between the
two groups (Supplementary Table S1).

The Top Frequent SCL-90 Items (Score ≥2)
in Pregnant HCWs and Pregnant
Non-HCWs
Of the top frequent 20 items (score ≥2) of the SCL-90, different
responses were found between the two groups. For pregnant

HCWs, the unique symptoms were as follows: urges to break
things, “poor appetite,” “repeating same actions,” “no interest
in things,” “feeling blocked,” “heart pounding/racing”, and
“difficulty making decisions.” For pregnant non-HCWs, the
unique symptoms were as follows: “sleep that is restless or
disturbed,” “overeating,” “headaches,” “others are to blame,”
“feeling tense,” and “awakening in the early morning”
(Supplementary Table S2). Further analysis demonstrated
that there was little difference between these two groups in
each dimension of the SCL-90. For example, in the “obsessive-
compulsive” dimension, pregnant HCWs tended to report
“having to check and double check what you do,” “having
to repeat the same actions such as touching, counting, and
washing,” and “feeling blocked in getting things done.” However,
pregnant non-HCWs tended to report “unwanted thoughts
or ideas that won’t leave your head” and “worried about
sloppiness or carelessness” in this dimension. The detailed
information for differences in other dimensions is provided in
Supplementary Table S3.

Sensitivity Analysis
Three groups were divided as follows: group 1: not
working pregnant non-HCWs; group 2: working
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TABLE 2 | The distribution of SCL-90 score among all pregnant women in this study [n (%)].

Factor 1 ≤ i < 2 2 ≤ i < 3 3 ≤ i < 4 4 ≤ i < 5 5 i ≥ 2

Somatization 183 (89.27%) 17 (8.29%) 5 (2.44%) 0 (0.00%) 0 (0.00%) 22 (10.73%)

Obsessive-compulsive 169 (82.44%) 31 (15.12%) 3 (1.46%) 2 (0.98%) 0 (0.00%) 36 (17.56%)

Interpersonal sensitivity 186 (90.73%) 15 (7.32%) 3 (1.46%) 1 (0.49%) 0 (0.00%) 19 (9.27%)

Depression 178 (86.83%) 23 (11.22%) 2 (0.98%) 2 (0.98%) 0 (0.00%) 27 (13.17%)

Anxiety 183 (89.27%) 18 (8.78%) 2 (0.98%) 2 (0.98%) 2 (0.98%) 24 (10.73%)

Hostility 172 (83.90%) 27 (13.17%) 5 (2.44%) 1 (0.49%) 0 (0.00%) 33 (16.10%)

Phobic anxiety 175 (85.37%) 24 (11.71%) 6 (2.93%) 0 (0.00%) 0 (0.00%) 3 (14.63%)

Paranoid ideation 188 (91.71%) 13 (6.34%) 3 (1.46%) 1 (0.49%) 0 (0.00%) 17 (8.29%)

Psychosis 191 (93.17%) 11 (5.37%) 3 (1.46%) 0 (0.00%) 0 (0.00%) 14 (6.83%)

Additional items 180 (87.80%) 20 (9.76%) 4 (1.95%) 1 (0.49%) 0 (0.00%) 25 (12.20%)

i ≥ 2 means the occurrence of mental distress.

TABLE 3 | The prevalence of psychological symptoms between pregnant HCWs and pregnant non-HCWs.

Variable Pregnant HCWs (%) Pregnant non-HCWs (%) Statistic (χ2) p-Value

Somatization ≥2 15 (18.07%) 7 (5.74%) 7.845 0.005*

Obsessive-compulsive symptoms ≥2 19 (22.89%) 17 (13.93%) 2.737 0.098

Interpersonal sensitivity ≥2 9 (10.84%) 10 (8.20%) 0.412 0.521

Depression ≥2 15 (18.07%) 12 (9.84%) 2.930 0.087

Anxiety ≥2 14 (16.87%) 8 (6.56%) 5.481 0.019*

Hostility ≥2 20 (24.10%) 13 (10.66%) 6.607 0.010*

Phobic anxiety ≥2 14 (16.87%) 16 (13.11%) 0.557 0.456

Paranoid ideation ≥2 10 (12.05%) 7 (5.74%) 2.587 0.108

Psychosis ≥2 8 (9.64%) 6 (4.92%) 1.730 0.188

Additional items ≥2 13 (15.66%) 12 (9.84%) 1.566 0.211

*p < 0.05, statistically significant results.

FIGURE 1 | The prevalence of psychological symptoms (factor score ≥2) between pregnant HCWs and pregnant non-HCWs. *p < 0.05, statistically significant

results. SOM, somatization; OC, obsessive-compulsive symptoms; IS, interpersonal sensitivity; DEP, depression; ANX, anxiety; HOS, hostility; PHOB, phobic anxiety;

PAR, paranoid ideation; PSY, psychosis; ADD, additional items.

pregnant non-HCWs; and group 3: pregnant HCWs.
Compared with group 1, group 2 reported a similar
prevalence of psychological symptoms in 10 factors
of the SCL-90. However, group 3 reported a higher

prevalence than the other two subgroups. Chi-square
tests revealed significant differences in somatization
and hostility symptoms between the three subgroups
(Supplementary Table S4).
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TABLE 4 | Comparison of psychological symptoms among pregnant HCWs and pregnant non-HCWs.

Variable OR (95% CI)a,b p-Value aOR (95% CI)a,c p-Valuec

Somatization ≥2 3.63 (1.41, 9.33) 0.008* 4.52 (1.56, 13.16) 0.006*

Obsessive-compulsive symptoms ≥2 1.83 (0.89, 3.78) 0.101 2.11 (0.91, 4.91) 0.083

Interpersonal sensitivity ≥2 1.36 (0.53, 3.51) 0.522 1.42 (0.48, 4.20) 0.530

Depression ≥2 2.02 (0.89, 4.58) 0.091 1.86 (0.72, 4.83) 0.202

Anxiety ≥2 2.89 (1.15, 7.25) 0.024* 3.54 (1.26, 9.93) 0.016*

Hostility ≥2 2.66 (1.24, 5.71) 0.012* 2.70 (1.12, 6.51) 0.027*

Phobic anxiety ≥2 1.34 (0.62, 2.93) 0.457 1.73 (0.71, 4.21) 0.228

Paranoid ideation ≥2 2.25 (0.82, 6.18) 0.115 2.71 (0.87, 8.44) 0.086

Psychosis ≥2 2.06 (0.69, 6.18) 0.196 2.51 (0.73, 8.55) 0.142

Additional items ≥2 1.70 (0.74, 3.94) 0.214 1.96 (0.73, 5.25) 0.179

aPregnant non-HCWs were considered reference.
bCrude, no adjustment.
cAfter adjusted for age, education, gestation period, mode of gestation, and number of pregnant fetuses.
*p < 0.05, statistically significant results.

DISCUSSION

To the best of our knowledge, this is the first study to compare the
prevalence of psychological symptoms between pregnant HCWs
and pregnant non-HCWs during the early stage of the COVID-
19 pandemic in China. Our study showed the following: (1)
the prevalence of psychological symptoms among all pregnant
women ranged from 6.83 to 17.56% and (2) symptoms of
somatization, anxiety, and hostility in pregnant HCWs were
significantly more severe than those in pregnant non-HCWs.

In the current study, the prevalence of psychological
symptoms among pregnant women ranged from 6.83 to 17.56%.
These results are consistent with previous studies in China. Yu
et al. reported that the rate of depressive symptoms among
pregnant women in late pregnancy in Hengyang City was
9.2% (95% CI, 7.2–11.2%) (36). Zhou et al. showed that the
detection rate of anxiety among pregnant women in Beijing
was 6.8% during the COVID-19 epidemic (37). The variation in
prevalence in other studies might be due to the different study
locations and measurement tools. Lebel et al. (38), for example,
found substantially elevated psychological symptoms in pregnant
women (n = 1,987) in Canada, with 37% reporting clinically
relevant symptoms of depression and 57% reporting clinically
relevant symptoms of anxiety. Liu et al. (39) found that 36.4
and 22.7% of pregnant women (n = 1,123) in the USA reported
clinically significant levels of depression and generalized anxiety,
respectively. However, COVID-19 was emerging and quickly
spreading in these countries during this period (40). Therefore,
pregnant women in these countries (e.g., Canada and the USA)
might have experienced higher level of depression and anxiety
than those in China.

Our study revealed that pregnant HCWs were 4.52, 3.54, and
2.7 timesmore likely to report somatization, anxiety, and hostility
symptoms than pregnant non-HCWs during the early stage of
the COVID-19 pandemic. These results indicate that there are
differences in psychological symptoms among pregnant HCWs
due to their special work environment. A recent meta-analysis
including 115 articles with 60,458 HCWs illustrated the high

risk of developing mental health outcomes for HCWs related to
coronavirus (SARS, Middle East Respiratory Syndrome, COVID-
19) syndromes. The comprehensive results showed insomnia
of 37.9%, psychological distress of 37.8%, burnout of 34.4%,
anxiety features of 29%, depressive symptoms of 26.3%, and
PTSD of 20.7% (41). Although few studies have evaluated the
psychological impact of COVID-19 on pregnancy in HCWs,
related studies on pregnancy have indicated that physiological
and mechanical changes increase susceptibility to infections in
general, which in turn might exacerbate mental health status
(42). Given this, many experts have advised organizations and
hospitals to provide more protective practices for pregnant
HCWs (29). Further analysis demonstrated that behaviors
such as headaches, nausea, or upset stomach, faintness, heart
pounding/racing, and urge to break things contributed to the
significant difference between the two groups. This could be
because pregnant HCWs were more likely to have been exposed
to a heavy workload, lack of rest, and fear of infection.

HCWs faced an overwhelming workload pressure and long
working hours during the COVID-19 pandemic (18), which
could have led to high levels of mental distress. The association
between long-time work and somatization and anxiety among
frontline HCWs has been shown previously (18). Clinical studies
have found that, when under stress, the neuroendocrine network
is regulated by the hypothalamic–pituitary–adrenal axis with an
increasing level of the corticotropin-releasing factor and low
level of cortisol, which leads to the continuous activation of the
adrenergic pathway (43). As a result, negative emotions such
as anxiety, irritability, hypersensitivity, and fear are more likely
to occur.

Furthermore, a lack of rest might cause somatization
symptoms in pregnant HCWs. With the daily surge in cases and
the shortage of HCWs during the initial stage of the pandemic,
working overtime and sleep deprivation might have become a
normal phenomenon for pregnant HCWs. However, previous
studies have indicated that a lack of rest can have a wide range
of effects on physiological functions, such as cardiovascular,
endocrine, immune system, and energy metabolism functions
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(44). Pregnant HCWs with these functions impaired would
be more prone to suffer from a series of symptoms, such as
headache, faintness, nausea or upset stomach, and heavy feelings
in the arms and legs.

Finally, previous research has demonstrated that pregnant
HCWs had higher risks of morbidity, mortality, and perinatal
complications from infectious diseases (45), which indicates that
they might bear more mental distress than general pregnant
women. Fear of infection might be common. A relevant study
reported that HCWs tend to show more intense fear and anxiety
symptoms than the general population during outbreaks of
infectious diseases (20). Although some HCWs do not come
into direct clinical contact with infected patients, as do frontline
HCWs, pregnant HCWs may still be afraid of infecting their
family members with the disease due to commuting between
the hospital and home. Additionally, pregnant HCWs might feel
fear and anxiety about the possible threats to the health of their
fetus in potential high-risk workplaces, such as fever clinics,
emergency rooms, and pulmonary medicine departments (21).
The occurrence of stressful events, such as witnessing infection
or death of HCWs in person or on the news, might also lead to
a psychological burden in pregnant HCWs. As of March 9, 2020,
it has been reported that more than 3,000 HCWs in China have
been infected with COVID-19 (24). The high infection rate and
initially insufficient understanding of the virus might have made
pregnant HCWs concerned about infection of themselves and
their fetus.

The mother and fetus (even postnatally) are a dyad. Thus,
pregnant HCWs’ health could have large impacts on the health
of their offspring. Previous studies have found that maternal
psychological disorders were associated with the mental health
and behaviors of their fetus and children (46, 47). For these
reasons, it is necessary to provide more guidance and protective

practices for pregnant women, especially those working in the

healthcare system.
Our study has several limitations. First, we only detected

psychological symptoms using self-report measures, without any
careful diagnoses that followed structured clinical interviews
by healthcare professionals. The respondents might have given

inaccurate answers based on cultural and social expectations.

Second, our study adopted a cross-sectional design, which
prevents the investigation of causal relationships between related
factors and psychological symptoms among pregnant women.
Therefore, the results should be verified in future prospective
cohort studies. Third, the participants with limited sample size
were only from Chongqing, which limits the generalization of
our findings to a wider population. Future studies should be
conducted in a larger population with representative sampling
methods in multiple sites.

CONCLUSION

The current study indicated that compared with the pregnant
non-HCWs, pregnant HCWs were more likely to report a higher

prevalence of somatization, anxiety, and hostility symptoms. It
is vital to implement targeted psychological interventions for
pregnant women, especially for pregnant HCWs to cope with
distress when facing the emerging infectious diseases.
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Early Months of the COVID-19
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1Department of Nutrition and Exercise Physiology, Washington State University, Spokane, WA, United States, 2Department

of Environmental and Occupational Health Sciences, University of Washington, Seattle, WA, United States

The COVID-19 pandemic and resulting lockdowns have had a disproportionate impact

on parents of children under 18, particularly women. Mandatory school closures and

loss of childcare resulted in parents balancing work, teaching, and childcare needs. A

number of studies have examined changes in mental health of parents, but to date no

studies have compared the differences in stress and anxiety levels between women with

and without children in the United States. Adult women from the Washington State Twin

Registry (WSTR) (N = 1,014, pair N = 529) and mothers of twin children enrolled in the

WSTR (N = 147) completed an online survey examining several health-related behaviors

and outcomes and their self-reported changes due to COVID-19. We conducted two

studies to examine the impact of children on stress and anxiety levels among women.

In study 1, we assessed whether women living in households with children under the

age of 18 have higher levels of stress and anxiety than those without children in their

household. We found that perceived stress levels did not differ between women with and

without children in the household, but anxiety levels were higher amongwomen living with

children than those without. In study 2, we assessed whether the correlation between

children in the household and stress/anxiety is accounted for by non-random genetic

and environmental selection effects, causal processes, or both using a sample of adult

female twins. We found that the presence of children in the household was associated

with higher levels of stress and anxiety. However, this association is confounded by

genetic and shared environmental factors. Our findings highlight the need to provide

supporting resources to women living with children in the household during and after the

COVID-19 pandemic.

Keywords: COVID-19, perceived stress, anxiety, twins, mothers

INTRODUCTION

The coronavirus (COVID-19) has impacted nearly every country around the world since being
declared a pandemic onMarch 11, 2020 (1). Parents and/or guardians with children under 18 years
old in the household are among some of those most impacted by the mitigating strategies aimed
to slow down the spread of the virus. In the US, 42 states ordered mandatory closures of all K-12
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public schools for the 2019–2020 school year, with the remaining
states either recommending closure or varying closures by
school district (2). Although many schools made efforts to
supplement the lack of formal classroom education with
take-home packets/assignments, instructional materials on the
internet, and/or online classrooms, disparities in access meant
some households received better support for remote learning
than others (3). Parents with children who struggled with
distance learning experienced higher levels of anxiety and
depression than parents whose children coped well with remote
learning (4). Parents of young children have faced reduced
availability in childcare services due to the temporary closure of
childcare providing services and/or reduced contact with non-
household members who may otherwise be offering childcare
assistance (5–7), resulting in worsening mental health (8).
Parents, especially women, working from home have reported
struggling to balance working remotely with providing childcare,
as well as monitoring children involved with at-home learning
(9, 10). Overall, parental burnout has been reported during
the COVID-19 pandemic as parents experienced an increase in
demands with a decrease in available resources (11).

Research regarding the impact of parenting on mental
health has shown inconsistent findings. In general, parents have
reported higher levels of distress than those without children,
with mothers reporting higher levels of distress and depressive
symptoms than fathers (12–14). Arranging childcare is a major
stressor for parents that has negative impacts on mental health,
especially for working mothers (14–16). Other studies have
found that parenthood is associated with improvedmental health
outcomes. For example, motherhood was associated with better
mental health among a sample of Australianmothers between the
age of 30 and 34 (17). Mothers with access to a support network
(e.g., partner, family members, or other mothers) reported
decreased levels of anxiety and stress (18). Nomaguchi andMilkie
(19) showed that the benefits of parenthood were dependent on
one’s social integration (time spent with others), marital status,
and gender. Levels of distress were found to be influenced by the
quality of the parent-child relationship; parents who reported a
close relationship with their child were also more likely to have
enhanced well-being (20, 21). On the other hand, it has also
been reported that parenthood was not associated with enhanced
emotional well-being, with parents and non-parents reporting
similar levels of depression (22).

Traumatic events and/or natural disasters can lead to an
increase in demands on parents who may become less available
for their children (23). These events may also impact their ability
to interact with their children in a positive and consistent manner
(24). After a massive flood in St. Louis, Missouri in the winter
of 1982, parents reported higher levels of stress than their non-
parent counterparts (25). Among a sample of parents living in
the US, Mexico, and Canada who spent time in quarantine or
isolation during the H1N1 pandemic in the spring of 2009, more
than half of the participants were at risk of developing post-
traumatic stress disorder (PTSD) or met the diagnostic criteria
for PTSD (26).

Recent studies suggest that parents’ mental health has suffered
during the COVID-19 pandemic. In Italy, parents who found it

difficult to accommodate their children’s education during school
closures were more stressed than those who did not (27), and
women with children had higher levels of anxiety compared
to women without children (28). A sample of pregnant and
postpartum women, primarily residing in Canada, reported an
increase in self-reported anxiety and depression about a month
after COVID-19 was declared a pandemic (29). This finding was
replicated among another sample of women residing primarily
in Canada, with mothers of younger children reporting higher
levels of anxiety than mothers of older children (30). A study
of UK adults found that having children in the household was
associated with higher levels of anxiety (31). COVID-19-related
stressors, such as the parent’s relationship with their partner and
their child(ren)’s academics, were associated with an increase in
perceived stress among US parents of children under 18 (32).
Another study of adults residing in the US reported a small
effect of number of children in the household on depression
during the first few months of the COVID-19 pandemic; self-
reported depression levels were slightly higher among those
living with more children than those with fewer children in the
household (33).

To date, no studies have examined levels of stress and anxiety
during COVID-19 between women with and without children
primarily residing in the US. Additionally, it remains unclear
whether the association between children in the household
and levels of stress and anxiety is attributable to non-random
selection, causal effect, or both. The objective of the current
study is 2-fold. First, we aimed to assess whether adult
women living in households with children under the age
of 18 have higher levels of stress and anxiety than those
without children in the household. Second, we addressed
whether the correlation between children in the household and
women’s stress/anxiety mediated by genetic and environmental
confounds shared within twin pairs raised together. We limited
our sample to women, because women have taken on most
of the responsibility for household duties such as childcare,
distance learning support, and housework during the COVID-
19 pandemic (10). Our findings contribute to a growing body
of literature showing the impact of the COVID-19 lockdown on
mental health, specifically in women. We describe each study in
detail below.

STUDY 1

In study 1, we examined whether having children under the age
of 18 residing in the household is associated with stress and
anxiety levels among women during the COVID-19 pandemic.
Use of “living with children under 18” has been used elsewhere to
identify those who are actively parenting (34). We hypothesized
that women with children in the household would have higher
levels of stress and anxiety levels, compared to those living
without children (31, 35). We further hypothesized that stress
and anxiety levels would increase with the number of children in
the household, such that women living with more children would
be more stressed and anxious than those living with no or fewer
children (31, 36).
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Methods
Participants
This study utilized data from two research samples among
1,161 adult women in the Washington State Twin Registry
(WSTR). The WSTR is a community-based registry of
twin pairs primarily recruited through Washington State
Department of Licensing (DOL) records. The WSTR enrolls
twin pairs across the lifespan. Adult twins over the age of
18 enroll themselves and youth twins under 18 are enrolled
with their parent or guardian. Details about the WSTR’s
recruitment procedures and additional information are reported
elsewhere (37–39).

Sample 1 consisted of 1,014 adult singleton (i.e., only one
member of the twin pair completed the survey) women1

from the WSTR who completed an online survey examining
several health-related behaviors and outcomes during the first
few weeks after COVID-19 was declared a pandemic. The
survey was sent to 12,173 adult individuals registered and
active in the WSTR between March 26 and April 5, 2020.
The individual response rate was 32.8%. Eight participants
were missing responses to the question asking the number
of children in the household and were subsequently excluded
from this study. Sample 2 consisted of 147 mothers of twins
ages 13 and younger who completed an online survey assessing
health-related behaviors and outcomes for themselves and their
children during the COVID-19 pandemic. The survey was
sent to 475 parents/guardians registered in the WSTR between
May 7 to May 24, 2020; the response rate was 33.1%. In
summary, the analytic sample for study 1 consists of 1,006
adult women unrelated to each other; sample 1 includes women
with and without children in their household, whereas sample
2 includes women with at least one pair of twins in their
household. We combined data from the two samples to increase
sample size.

Procedures
Invitations to participate in both online studies were sent via
email to individuals registered in theWSTR. The invitation email
included information about the study, and a link for them to
complete the survey online. Participation was voluntary and no
incentive was offered. Both studies were approved by the IRB
at Washington State University. A wavier of documentation of
consent was obtained, and consent was assumed by completing
the questionnaire.

Measures

Number of children in the household
Children in the household was assessed with the question,
“Currently, how many children (under the age of 18) live in your
household?” Possible responses ranged from 0 to 10 or more
children. The last option, 10 or more, was top-coded as 10 in
this study.

1Only singleton respondents are included in study 1 of this paper, as the use of

twin pairs violates the assumption of independence for the statistical analyses.

Furthermore, data from twin pairs are analyzed using co-twin control design in

the study 2 of the current paper.

Perceived Stress
The 10-item Perceived Stress Scale (PSS) (40) was used to
assess perceived stress levels. Participants were asked about the
frequency of a number of feelings and thoughts in the last 2
weeks, rating them on a 5-point Likert-type scale (0=Never; 1=
Almost never; 2 = Sometimes; 3 = Fairly often; 4 = Very often).
A total PSS score (range = 0–40) was obtained by summing
across all scale items, with higher scores indicating higher levels
of perceived stress. Cronbach’s alpha for the PSS is 0.89 (95% CI:
0.88, 0.90) in the current study, suggesting good reliability.

Anxiety
Anxiety was assessed using the six-item anxiety subscale in the
Brief Symptom Inventory (BSI) (41). Participants were asked to
indicate how much discomfort each problem has caused them
during the past 2 weeks including today on a 5-point Likert-type
scale (0 = Not at all; 1 = A little bit; 2 = Moderately; 3 = Quite
a bit; 4 = Extremely). A total anxiety score (range = 0 to 24)
was computed by summing across all items, with higher scores
reflect higher levels of anxiety. Internal consistency of the anxiety
subscale was good in our study (Cronbach’s alpha= 0.86, 95% CI:
0.85, 0.87).

Covariates
Participants’ age, race, and number of adults in the household
were included as covariates in the statistical analyses. Age referred
to individuals’ age at which they completed the survey; it was
computed using the reported date of birth. Sex was self-reported
as male or female. Race was coded as White or non-White
based on participants’ self-report on six response categories. The
number of individuals in the household was assessed using the
question, “Currently, how many adults (over the age of 18)
including yourself live in your household?” Possible responses
ranged from 1 to 10 or more. The last option, 10 or more, was
top-coded as 10 in the current analyses.

Statistical Analysis
We reported the differences among the three groups of
participants (sample 1 without children, sample 1 with children,
and sample 2 with children). Differences among the three groups
were examined using linear regression models (for continuous
variables) and chi-square tests (for categorical variables).

We used a series of multiple regression models to investigate
whether the presence of children in the household was associated
with perceived stress and anxiety, with each outcome in separate
models. First, we examined whether stress and anxiety levels
were higher with the presence of children in the household.
The independent variable of interest, children in the household,
was modeled as a dichotomous variable (yes/no) in this set
of regression models. Participants’ age, race, and number of
adults in the household were included as covariates. Considering
the differences in ages across participants with and without
children in the household, the interaction between children in the
household (yes/no) and age was also included in the models.

Next, the models were re-estimated by modeling the number
of children in the household as a continuous variable (range =
0–10), instead of a dichotomous variable. This next set of models
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TABLE 1 | Descriptive statistics of select demographic characteristics, number of children and adults in household, perceived stress, and anxiety in two samples

of women.

Sample 1 Sample 2

No kids With kids With kids

n = 679 n = 327 n = 147 p

Age 54.0 (16.5) 41.5 (8.13) 40.4 (5.1) <0.001

Range = 20.8–90 Range = 21.1–81.4 Range = 28.0–58.2

White 650 (95.7%) 304 (93.0%) 140 (95.2%) 0.173

Number of children in household 0 1.8 (0.8) 2.8 (1.0) <0.001

Range = 1–6 Range = 2–8

Number of adults in household 2.0 (0.9) 2.2 (0.8) 2.1 (0.5) 0.001

Range = 1–8 Range = 1–6 Range = 1–5

Perceived stress 11.6 (7.1) 13.1 (6.9) 14.4 (6.8) <0.001

Anxiety 3.4 (3.6) 3.7 (3.9) 4.1 (3.9) 0.026

Sample 1 consists of adult singleton twin respondents from the Washington State Twin Registry (WSTR). Sample 2 consists of mothers of twins enrolled in the WSTR. Means

(standard deviations) are presented for continuous variables. Medians [ranges] are presented for the number of people in household. Frequencies (proportions) are presented for

categorical variables.

TABLE 2 | Multiple regression models estimating the extent to which having children in the household is associated with perceived stress and anxiety.

Perceived stress Anxiety

Est SE p Est SE p

Intercept 4.53 0.22 < 0.001 2.63 0.20 < 0.001

Children in household (yes) −0.57 0.31 0.066 −0.75 0.29 0.011

Age −0.29 0.02 < 0.001 −0.26 0.02 < 0.001

Race (White) 0.10 0.14 0.472 0.17 0.14 0.206

Number of adults in household 0.06 0.04 0.108 0.05 0.04 0.153

Children × Age 0.13 0.07 0.072 0.14 0.07 0.039

R2 0.133 0.109

Perceived stress and anxiety were square root transformed. Age was divided by 10. Age, race, and number of adults in household were included as covariates. R2, proportion of

variance explained.

allowed us to explore whether perceived stress and anxiety levels
differed by the number of children in the household. Number
of children in the household and age were centered to prevent
collinearity issues.

In all the above models, perceived stress and anxiety were
square root transformed due to skewness, and age was divided
by 10 to allow variables to be on similar scales. All statistical
analyses were performed in R 4.0.2 (42). The alpha level for
testing hypotheses was set to 0.05.

Results
Descriptive Statistics
Table 1 shows the descriptive statistics of select demographic
characteristics of the women in this study, stratified by sample
and presence of children in the household. On average, women
in sample 2 had more children in the household (M = 2.8, SD
= 1.0) than the women in sample 1 with children (M = 1.8, SD
= 0.8; p < 0.001). This is expected, as women in sample 2 were
parents and/or guardians of at least one pair of twin children (as
described in the Methods section). Participants in sample 1 with
no children in the household were, on average, older (M = 54.0,

SD= 16.5) than individuals in sample 1 with children (M = 41.5,
SD = 8.1) and respondents in sample 2 (M = 40.4, SD = 5.1;
p < 0.001). The three groups of participants also differed in the
number of adults in the household (p= 0.001), average perceived
stress (p < 0.001) and anxiety (p= 0.026) levels.

Presence of Children and Stress and Anxiety
As shown in Table 2, there was no main effect of children in
the household on perceived stress (b = −0.57, SE = 0.31, p =

0.066), after controlling for age, race, number of adults in the
household, and the interaction between children in the household
and age. This means that perceived stress levels did not differ
between women with and without children in the household. Age
was negatively associated with stress (b = −0.29, SE = 0.02, p <

0.001), suggesting that younger women were, on average, more
stressed than older women. There was no significant interaction
between children in the household and age on perceived stress (b
= 0.13, SE= 0.07, p= 0.072).

We found a significant main effect of children in the
household on anxiety (b = −0.75, SE = 0.29, p = 0.011), and
a significant main effect of age on anxiety (b = −0.26, SE =
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TABLE 3 | Multiple regression models estimating the extent to which number of children in household is associated with perceived stress and anxiety.

Perceived stress Anxiety

Est SE p Est SE p

Intercept 3.14 0.17 < 0.001 1.35 0.16 < 0.001

Number of children in household 0.04 0.04 0.323 −0.003 0.04 0.948

Age −0.24 0.04 < 0.001 −0.19 0.03 < 0.001

Race (White) 0.10 0.14 0.505 0.17 0.14 0.207

Number of adults in household 0.06 0.04 0.102 0.05 0.04 0.165

Children × Age 0.04 0.04 0.279 0.08 0.04 0.035

R2 0.131 0.109

Perceived stress and anxiety were square root transformed. Number of children in household and age were centered. Age was divided by 10. Age, race, and number of adults in

household were included as covariates. R2, proportion of variance explained.

0.02, p < 0.001). There was also a significant interaction between
children in the household and age on anxiety (b= 0.14, SE= 0.07,
p = 0.039). Results suggested that the difference in anxiety levels
between women with and without children in the household
differs across women of different ages. Among women with no
children, anxiety levels decreased with increasing age, meaning
that younger women with no children were more anxious than
older women with no children in the household. Anxiety levels
also decreased with increasing age among women with children,
however, the effect was much smaller.

We next explored whether stress and anxiety levels differ by
the number of children in the household (Table 3). There was a
significant main effect of age (b = −0.24, SE = 0.04, p < 0.001);
the average stress levels were higher among younger women
than older women. The main effect of number of children in the
household (b = 0.04, SE = 0.04, p = 0.323) was not statistically
significant, meaning that perceived stress levels did not differ
by the number of children in the household. The interaction
effect between number of children and age was not statistically
significant (b = 0.04, SE = 0.04, p = 0.279). These results were
consistent with those in Table 2 when children in the household
was modeled as a dichotomous variable.

Themain effect of number of children in household on anxiety
was no longer statistically significant (b = −0.003, SE = 0.04,
p = 0.948) when the number of children in the household was
included as a continuous variable. The main effect of age (b =

−0.19, SE= 0.03, p < 0.001), and interaction between number of
children in household and age on anxiety remained statistically
significant (b= 0.08, SE= 0.04, p= 0.035).

We illustrate the association between the number of children
in the household and perceived stress/anxiety by age in Figure 1.
The estimated coefficients in Table 3 are used to compute the
predicted stress and anxiety scores, using different number of
children and ages at 20, 40, and 60. As shown in the left
panel (Figure 1A), stress levels decrease with age, reflecting
the main effect of age on perceived stress. However, the
slope illustrating the association between number of children
and perceived stress is almost flat, reflecting that stress levels
remain similar across women with different number of children.
Figure 1B illustrates the interaction between number of children
in household and age on anxiety. Among younger women (20-
and 40-year-olds), anxiety levels decrease as the number of

children in the household increases. However, anxiety levels
increase with increasing number of children in the household
among older women (60-year-olds).

Discussion
Contrary to our hypothesis, perceived stress levels did not differ
between women with and without children in the household. The
average perceived stress levels were similar among women with
different numbers of children in the household. In line with prior
research, we found that older women had lower stress levels than
younger women (43, 44), regardless of the number of children
in the household (45, 46). Consistent with our hypothesis and
with research elsewhere (47), average anxiety levels were higher
among women living with children than those without children
in the household. The effect of children in the household on
anxiety levels was also different for women of different ages.
It appears that younger women’s anxiety levels decrease with
increasing number of children in the household, whereas older
women’s anxiety levels increase as the number of children in the
household increases.

However, it remains unclear whether the phenotypic
relationship between children in the household and anxiety
levels is due to non-random selection influences, causal effects,
or both. We address this question in the study 2 using a co-twin
control design.

STUDY 2

In study 2, we aimed to replicate findings in our prior study
(study 1) among female twin pairs. Furthermore, we examined
whether the phenotypic associations between children in the
household and mental health (i.e., stress and anxiety) is mediated
by genetic and environmental factors shared within twin pairs.
As twin pairs raised together share not only genetic influences
(100% for identical twins and ∼50% for fraternal twins), but
also family and childhood environment; the use of twin pairs
allowed a genetically informed design in which we can explore
whether there are shared genetic and environmental factors that
may be associated with both the presence of children in the
household and mental health (i.e., stress and anxiety). As such,
twin studies allow us to perform a more robust analysis than
traditional correlational analysis among unrelated individuals by
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FIGURE 1 | Associations between perceived stress/anxiety levels and number

of children in the household among women of different age groups. Shaded

area = 95% confidence interval. (A) Perceived stress and number of children

in household among different age groups. (B) Anxiety and number of children

in household among different age groups.

taking into account family-level selection factors (i.e., genetic and
shared environmental influences).

Methods
Participants
Study 2 utilized data from a sample of 529 female twin pairs
[77.5% monozygotic (identical, MZ), 22.5% dizygotic (fraternal,
DZ)] from the WSTR who participated in an online survey

examining their feelings and daily activities during the COVID-
19 pandemic. Details of the survey were described in study
1’s Method section above. Zygosity was determined using
five questions in the WSTR enrollment survey asking about
childhood similarity. Compared to biological zygosity indicators,
the survey items correctly classify zygosity with at least 95%
accuracy (48).

Measures
Study 2 utilized the same measures as described in Study 1
above. As few participants had three or more children (5.1%),
participants were categorized into three groups: no children
(67.7%), one child (11.4%), and two or more children (20.9%).

Statistical Analysis
We first used the classical twinmodel to decompose the variances
of number of children in the household, perceived stress, and
anxiety into additive genetics (A), shared environmental (C),
and non-shared environmental (E) components (Figure 2). The
A variance components represent the additive effect of genes.
As MZ twins share 100% of the additive genetic effects, the
correlation between the A components (rAMZ) is 1.0; DZ twins
share ∼50% of the additive genetic effects, such that (rADZ) is
0.5. The C variance components represent common, or shared,
environmental experiences that make members of the same
family more similar. By definition, the shared environment
is perfectly correlated for MZ and DZ twins raised together,
such that rC = 1.0. The E variance components represent
non-shared, or unique, environmental experiences; they do not
correlate between twins and include measurement error (rE =

0). Although we present the univariate variance decompositions
of the three variables of interest, these were not the focus of the
present study.

We next used bivariate twin models to examine the extent to
which number of children in the household is associated with
mental health (i.e., perceived stress or anxiety). Detailed logic
and methods are described in (49) and illustrated in Figure 3.
The logic of the bivariate twin model is that if identical twins
who differ in the number of children (i.e., one twin with more
children and their cotwin with fewer children) also differ in
mental health (i.e., one twin more stressed and their cotwin less
stressed), the association between children and mental health
cannot be genetically mediated as the twins share 100% of their
DNA. On the other hand, if a pair of identical twins who differ in
the number of children also differ inmental health, it is consistent
with the hypothesis that the number of children causes worse
mental health (i.e., more stress, more anxiety) at the level of
the phenotype. As it is not possible to draw definitive inferences
about causation without random assignment, we refer to such an
association as “quasi-causal.”

As shown in Figure 3, stress is regressed on phenotypic
number of children in the household (bp), the shared genetic
(bA), and common environmental (bC) components of number
of children in the household. In Model 1, bA and bC are
set to zero; only the simple regression of stress on children
in the household (bp) at the individual level is estimated.
This model examines the association between children in
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FIGURE 2 | Univariate twin model. A, additive genetic component; C, shared environmental component; E, unique environmental component. MZ, monozygotic

twins; DZ, dizygotic twins.

FIGURE 3 | Bivariate twin model. A, additive genetic component; C, shared environmental component; E, unique environmental component.

the household and depression, without controlling for genetic
or shared environmental confounds; it is referred to the
phenotypic model.

In Model 2, estimates of bA and bC, which controls for
genetic and shared environmental confounds, are included in
the estimation of the phenotypic effect. This model is referred
to as a quasi-causal model (49). If the phenotypic association
between children in the household and stress (bp) remains
significantly different from zero after controlling for genetic and
shared environmental confounds, it would be interpreted as a
quasi-causal effect, meaning that stress levels differ within a

pair of identical twins with different number of children in the
household. If bp is no longer statistically significant and reduced
in magnitude after taking into account genetic and shared
environmental confounds, a selection hypothesis is supported,
reflecting no difference in stress levels between a pair of identical
twins with different number of children. Finally, the model is
estimated by including the set of covariates (age, gender, race,
and number of adults in the household) previously described
(Model 3). A similar set of models is performed examining
the association between number of children in the household
and anxiety.
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Perceived stress and anxiety were positively skewed; they were
square root transformed in all analyses. Age was divided by 10 to
allow variables to be on similar scales. The shared genetic and
environmental confounds (bA and bC) were initially estimated
with large standard errors, suggesting that the parameters were
not estimated with precision, indicating insufficient power to
distinguish between shared genetic and shared environmental
influences. We therefore constrained bA and bC to equality,
meaning that only between-family confounds are estimated (i.e.,
bbetween) in all subsequent models.

Descriptive statistics were performed in the statistical
program R 4.0.2 (42). All latent variable path analyses were
conducted using the computer program Mplus v. 8.1 (50). The
alpha level for testing hypotheses was set to 0.05. Twin-based
regression models are generally saturated; the only source of
reduced fit involves incidental issues such as differences between
twins arbitrarily assigned as Twin 1 and Twin 2 within pairs. All
reported models fit the data closely using standard “goodness of
fit” tests.

Results
Descriptive Statistics
Table 4 shows the descriptive statistics of select demographic
characteristics in the current female twins sample. More than half
of the participants reported not living with any children (67.7%),
with smaller proportions having one (11.4%) or two or more
(20.9%) children in the household. Cronbach’s alpha for the PSS
(0.90, 95%CI: 0.89, 0.91) and the anxiety scale (0.84, 95%CI: 0.82,
0.85) suggested good to excellent reliability.

Effect of Number of Children on Perceived Stress
Results of the univariate twin models were reported in the
Supplementary Materials. Results of the bivariate twin models
examining the effect of the number of children on perceived stress
were presented in Table 5. In Model 1, there was a significant
phenotypic association between the number of children and
perceived stress (bp = 0.21, SE = 0.04, p < 0.001). Twins with
more children in the household were more likely to have higher
stress levels than those with fewer children in the household; an
increase of one child was associated with a less than one-unit
increase2 in perceived stress. In Model 2, this relationship was no
longer statistically significant (bp = 0.05, SE = 0.18, p = 0.767)
after taking into account between-family confounds (bbetween
= 0.19, SE = 0.23, p = 0.423). Results remained similar after
controlling for age, race, and number of adults in the household
in Model 3.

We illustrate the differences between the significant
phenotypic association and the non-significant quasi-causal
effect in Figure 4. In Figure 4A, we plotted the average difference
in perceived stress levels between participants with children
(one, and two or more) and those with no children in the
household. Compared to individuals without children, perceived
stress levels were higher in those with children, illustrating the
population-level association between number of children and

2The increase is less than one-unit increase as perceived stress was square root

transformed in the analyses.

TABLE 4 | Descriptive statistics of select demographic characteristics, number of

children and adults in household, perceived stress, and anxiety in the Washington

State Twin Registry (WSTR) same-sex twins sample in study 2.

n = 1,058

Age 49.5 (15.5)

White 1,012 (95.7%)

Zygosity

MZ 820 (77.5%)

DZ 238 (22.5%)

Number of adults in household 2 [1–10]

Number of children in household

0 711 (67.7%)

1 120 (11.4%)

2+ 219 (20.9%)

Perceived stress

0 children 11.1 (6.7)

1 child 13.0 (8.1)

2+ children 13.7 (7.0)

Anxiety

0 children 3.2 (3.3)

1 child 3.8 (3.9)

2+ children 3.7 (3.6)

Means (standard deviations) are presented for continuous variables. Frequencies

(proportions) are presented for categorical variables. Median [range] is presented for the

number of adults in household. MZ, monozygotic twins; DZ, dizygotic twins.

perceived stress. Figure 4B illustrates the within-pair difference
in perceived stress between twin pairs discordant in the number
of children (i.e., one member of the pair has children, whereas
the co-twin does not have children in the household; pairs with
the same number of children were not included), stratified by
the magnitude of the difference (one, or two or more children).
There is no visible effect of number of children within MZ pairs,
meaning that stress levels are similar (difference in perceived
stress level is close to zero) within a pair of MZ twins with
different number of children in the household (left panel). This
reflects the non-significant quasi-causal effect of number of
children on perceived stress reported in Table 3, suggesting that
the phenotypic association between number of children and
perceived stress is mediated by between-family confounds. Of
note, the number of DZ twin pairs discordant in number of
children was very small (n= 16 for one-child difference, and n=
19 for two or more children difference). The large standard errors
reflected large variation in the estimated within-pair difference
among DZ twins, suggesting that the within-pair difference in
stress levels may not be estimated with precision.

Anxiety on Number of Children
As shown Table 6, there was a significant phenotypic association
between the number of children and anxiety (bp = 0.08, SE =

0.03, p < 0.016; Model 1). Twins with more children in the
household were more likely to have higher anxiety levels than
those with fewer children in the household. The effect was small;
an increase of one child was associated with less than a one-
tenth unit increase in anxiety. This relationship was no longer
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TABLE 5 | Unstandardized parameter estimates for phenotypic and biometric models estimating the effects of children in household on perceived stress levels.

Model 1 Model 2 Model 3

Phenotypic model Quasi-causal model Quasi-causal model

Est (SE) P Est (SE) p Est (SE) p

bbetween 0.19 (0.23) 0.423 0.09 (0.23) 0.680

bp 0.21 (0.04) <0.001 0.05 (0.18) 0.767 0.07 (0.16) 0.656

Covariates

Age −0.22 (0.06) 0.001

White −0.14 (0.18) 0.437

Adults in household 0.363 (0.33) 0.264

RMSEA 0.040 [0.022, 0.058] 0.041 [0.023, 0.059] 0.036 [0.025, 0.047]

CFI 0.966 0.966 0.950

TLI 0.979 0.978 0.949

bA, amount of variance in fear of perceived stress due to additive genetic influences; bP, phenotypic association between children in household and perceived stress; SE, standard

error; RMSEA, Root mean square error of approximation; CFI, comparative fit index; TLI, Tucker-Lewis index. Phenotypic model does not include controls for between-pair confounds,

whereas quasi-causal models include controls for between-pair confounds. Age is divided by 10.

statistically significant (bp = −0.18, SE = 0.16, p = 0.278) after
taking into account between-family confounds (bbetween = 0.32,
SE = 0.21, p = 0.133) in Model 2. Model 3 showed consistent
results after including age, race, and number of adults in the
household as covariates.

These results are illustrated in Figure 5. We observed a small
difference in the average anxiety levels between participants with
children (one, and two ormore) and those with no children in the
household (Figure 5A). The average anxiety levels were slightly
higher for participants with children vs. those with no children,
illustrating the small phenotypic association between the number
of children and anxiety. The within-pair difference in anxiety
between the member of the pair with children and the member
of the pair with no children in the household by the magnitude of
the difference (one, or two or more children; pairs with the same
number of children were not included) was shown in Figure 5B.
There is no visible effect of number of children on anxiety levels
within pairs—the average within-pair difference in anxiety level
is close to zero.

Discussion
The current study showed that the presence of children in
the household is associated with higher levels of stress and
anxiety, partially replicating our findings in the study 1. However,
once between-family influences are taken into account, the
associations are attenuated and no longer significant, suggesting
that genetic and shared environmental factors confounded the
effect of children in the household on stress and anxiety. Findings
from study 2 suggest that the observed association between
number of children in the household and stress/anxiety levels is
mediated by between-family influences shared within twin pairs.

OVERALL DISCUSSION

This paper adds to a growing body of literature showing the
negative impacts of the COVID-19 pandemic onmental health in

parents, specifically mothers and/or women living with children
under 18. In study 1, we showed that women living with children
were more anxious, but not more stressed, than those living
without children. Our findings are consistent with a study of
Italian women which also found a higher level of anxiety in
mothers compared to women without children (28). Another
recent study also reported a small effect of number of children
in the household on depression during the first few months of
the COVID-19 pandemic; self-reported depression levels were
slightly higher among those living with more children than
those with fewer children in the household (33). In our sample,
levels of stress decreased with age, which has also been reported
elsewhere (43, 44). Taken together, it appears that having children
in the household may be mentally taxing for women during
the pandemic.

In study 2, we showed that the association between number

of children in the household and stress/anxiety levels was

confounded by between-family factors shared within twin pairs.

Among twin pairs living with different numbers of children,

there was no observable differences in stress and anxiety levels

between the member of the pair living with more children and

their co-twin living with fewer children. Our findings suggest

that the population level association observed between number
of children in the household and stress/anxiety levels is mediated
by early environmental factors shared within twin pairs.

Consistent in our two studies, we found that older women
were less stressed and anxious than younger women, though
the effect was relatively small. This finding is consistent with
other studies that showed older adults were less negatively
affected than younger adults by the pandemic (51). When
we examined the effect of the number of children in the
household on women’s anxiety levels, we found that older
women living with more children were more anxious than
those living with fewer children, whereas younger women living
with more children were less anxious than those living with
fewer children. It is possible that the trend of older adults
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FIGURE 4 | Average difference and within-pair difference in perceived stress levels and children. (A) Average difference in perceived stress between participants with

no children and one/two or more children in the household. (B) Average difference in perceived stress between member of the pair with children and the co-twin

without children in the household.

being more mentally resilient during this time period may
be limited to those who live with no, or few, children, as
they are better able to follow social distancing guidelines and
limit social contact. On the other hand, older adults who live
with more children may experience elevated anxiety due to
their limited ability to distance themselves from other people,
and/or the extra caregiving burden during this time. Younger
women with more children may be used to engaging with family
and friends via social media or electronic communication or
connecting with other mothers in online groups for support,
resulting in lower levels of anxiety despite the reduced physical
social contact.

As society navigates toward a “new normal” with the COVID-
19 pandemic, it is important to recognize that certain groups
of individuals may have experienced higher levels of stress
and anxiety. Our current findings add to the existing literature
that the COVID-19 pandemic has a negative effect on mental
health for women (52–54), especially those living with children.

Pandemic-related stress includes income loss, lack of nutritious
food choices, mental health challenges, limited access to health
services, and increased risk of violence (54). Left unchecked,
these stressors may be associated with increased physical and
mental health issues over time.Moving forward, resources should
be invested in helping women as society slowly returns to
normal. For example, COVID-19 relief and/or related financial
aid programs should adjust application requirements to ensure
that women, especially women living with children, are able to
access aid independently. Community support groups should be
available to help women resume contact with family and friends,
offer support and/or access to childcare services, easy access to
psychological support, and/or access to safe spaces for those
in need.

Strengths and Limitations
One of the major strengths of this paper was the timeliness of the
survey. Participants in sample 1 responded to our survey less than
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TABLE 6 | Unstandardized parameter estimates for phenotypic and biometric models estimating the effects of children in household on anxiety levels.

Model 1 Model 2 Model 3

Phenotypic model Quasi-causal model Quasi-causal model

Est (SE) P Est (SE) p Est (SE) p

bbetween 0.32 (0.21) 0.133 −0.001 (0.21) 0.996

bp 0.08 (0.03) 0.016 −0.18 (0.16) 0.278 −0.10 (0.14) 0.472

Covariates

Age −0.24 (0.06) <0.001

White 0.10 (0.14) 0.468

Adults in household 0.58 (0.24) 0.015

RMSEA 0.043 [0.026, 0.061] 0.043 [0.026, 0.061] 0.037 [0.026, 0.047]

CFI 0.957 0.959 0.943

TLI 0.973 0.973 0.942

bA, amount of variance in anxiety attributable to additive genetic influences; bP, phenotypic association between children in household and anxiety; SE, standard error; RMSEA, Root

mean square error of approximation; CFI, comparative fit index; TLI, Tucker-Lewis index. Phenotypic model does not include controls for between-pair confounds, whereas quasi-causal

models include controls for between-pair confounds. Age is divided by 10.

a month after the World Health Organization declared COVID-
19 a pandemic on March 11. Online surveys were administered
to participants in sample 2 within 2 months of COVID-19
being declared a pandemic. As such, we were able to assess the
extent to which children in the household were associated with
stress and anxiety levels among adult women as they coped with
the impact of the COVID-19 pandemic and social mitigation
strategies implemented by local and state governments. Second,
the use of female twin pairs in study 2 allowed us to explore
whether the association between number of children in the
household and women’s mental health is due to non-random
selection, causal mechanisms, or both. By utilizing a co-twin
control design, we were able to take into account between-family
confounds (i.e., genetic and shared environmental factors) that
are otherwise uncontrolled in traditional correlation analyses. In
the current study, we showed that the phenotypic association
between number of children and women’s anxiety levels was
confounded by non-random confounds shared within twin pairs.

A number of limitations in the present study should be noted.
The relationship between the children in the household and
the participants was not assessed in the adult twins samples
(i.e., sample 1 in study 1 and all participants in study 2).
As only the presence of children 0–17 in the household was
assessed, it is possible that some respondents live with their own
children under the age of 18, but it is also possible that some
participants live with other relatives under the age of 18 (e.g.,
nieces, nephews, and/or grandchildren). More than 2.5 million
grandparents are raising their grandchildren in the US (55). Job
loss due to COVID-19 has forced many Americans to move
back home with their parents, which may include their older
children over the age of 18. These temporary arrangements,
combined with the uncertainty of the COVID-19 pandemic,
may be associated with stress and anxiety as well. We were
unable to investigate whether the ages of the children have an
impact on women’s stress and anxiety as children’s ages were not
assessed in our studies. Prior research has shown that parents of

minor children experience more distress than parents of adult
children or childless individuals (19, 56). Future research should
consider examining whether stress and anxiety levels of mothers
decrease as schools reopen and social restriction measures are
relaxed in the comingmonths. Relatedly, we were unable to assess
whether the association between children in the household and
mental health is moderated by relationship with the children,
marital status and/or social support as these questions were
not included in the survey. A study of perceived stress in
mothers during COVID-19 found that the cumulative number of
COVID-19 related stressors, such as changes in one’s relationship
with their partner, changes in interactions with child(ren), and
changes in child(ren)’s academics, was positively associated with
perceived stress (32). While depression levels within the first
few months of the COVID-19 pandemic were lower among
married and/or cohabiting adults than those not married or
living with a partner (33), the current study did not examine
differences in depressive feelings as our sample self-reported few
depressive symptoms. Marital status was found to be protective
against mental disorders among parents (57); support from
spouse, family, and friends has also been shown to be associated
with decreases in anxiety and stress among mothers (18).
Additional research is needed to better understand the complex
relation between children and mental health of adults in the
same household.

In addition, it is possible that perceived stress in general does
not necessarily reflect parental stress. Parents may experience
differing levels of stress about COVID-19 and stress directly
related to parenting. We recognize that it is possible that
individuals’ stress and anxiety may differ by geographical
locations. Although we did not ask about geographical location
in this study, most of the members enrolled in the WSTR live
in Washington State, primarily in the Puget Sound area. Given
that the Puget Sound was the initial epicenter of COVID-19
in the United States (58, 59), future research should examine
whether stress and anxiety levels differed by geographic location,
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FIGURE 5 | Average difference and within-pair difference in anxiety levels and children. (A) Average difference in anxiety between participants with no children and

one/two or more children in the household. (B) Average difference and within-pair difference in anxiety levels between kids.

give the differences in COVID-19 cases, vaccination rates, and
availability of healthcare. Finally, due to the cross-sectional
nature of the current data, we are unable to determine whether
the number of children in the household leads to elevated
anxiety levels in this paper. However, as the WSTR continues
to follow these respondents over time during the COVID-
19 pandemic, it may be possible to investigate whether the
changes in stress and anxiety levels are associated with changes
in the number of children in the household and/or other
additional influences.

CONCLUSION

This paper examined the extent to which the number of children
in the household was associated with levels of stress and anxiety
among women within the first few months of the COVID-19
pandemic. We found that perceived stress levels were similar
amongwomen living with andwithout children in the household,

whereas anxiety levels were, on average, higher among women
living with children than those living without children. We
further showed that the association between number of children
in the household and stress/anxiety levels was confounded by
between-family factors shared within twin-pairs, suggesting that
this relationship is mediated by the environment shared between
members of the twin pair. Of note, the association between
children in the household and anxiety levels differed among
women of different ages; older women were more anxious with
more children in the household, whereas younger women were
less anxious with more children in the household. Findings
in the current study highlight the need to provide supporting
resources to women living with children in the household during
the COVID-19 pandemic. Childcare and/or education resources
that can help alleviate some of the burden placed on women,
especially older women, would potentially be helpful in reducing
the amount of anxiety they may be experiencing during this
difficult time.
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The COVID-19 pandemic is a collective trauma that is threatening citizens’ mental health

resulting in increased emotional stress, reduced social support, and heightened risk for

affective symptoms. The present study aimed to investigate the effects of antenatal

pandemic-related emotional stress and perceived social support on the symptoms of

depression and anxiety of mothers who were pregnant during the initial COVID-19

outbreak in northern Italy. A sample of 281 mothers was enrolled at eight maternity units

in the first hotspot region of the COVID-19 outbreak in northern Italy. Participants filled out

online questionnaires assessing the direct or indirect exposure to the SARS-CoV-2 virus,

pandemic-related stress, perceived social support, as well as symptoms of depression

and anxiety. Depressive and anxious symptomatology was above clinical concern,

respectively, in 26 and 32% of the respondents. Mothers who reported no exposure to

SARS-CoV-2 during pregnancy and those who reported at least one direct or indirect

exposure did not differ in terms of affective symptoms. Continuous scores and risk

for severe depression and anxiety were positively associated with prenatal pandemic-

related emotional stress and negatively linked with perceived social support during

pregnancy. Women who become mothers during the COVID-19 emergency may be at

high risk for affective problems. Dedicated preventive programs are needed to provide

adequate preventive support and care for maternal mental health during and after the

COVID-19 pandemic.
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INTRODUCTION

The coronavirus disease of 2019 (COVID-19) has rapidly
spread worldwide during the first months of 2020 and it is
now acknowledged as an unprecedented pandemic (1). Among
European countries, Italy was dramatically hit, and the northern
area of the country was the first region to be locked down to
contain and mitigate the contagion (2). The SARS-CoV-2 was
confirmed to be spreading in Italy on January, 31st 2020 and the
contagion followed an exponential trend, leading to more than
ten thousand confirmed infected patients and more than 800
deaths on March, 11th 2020 (ibidem). As we are writing in July
2021, more than 4 million Italian people have been infected and
deaths with COVID-19 are more than 120,000.1 The high risk
of COVID-19 infection—together with the lack of clear scientific
knowledge about the SARS-CoV-2 virus—represented a direct
(e.g., risk of contagion) and indirect (e.g., worries for significant
others’ contagion and socio-economic impact) risk factor for
citizens’ mental health (3, 4). The psychological and stressful
consequences of the COVID-19 emergency should not be
underestimated in fragile individuals and during specific sensitive
developmental windows, such as pregnancy and neonatal life (5).

Rapidly accumulating research is suggesting that women
may not be at higher risk for severe COVID-19 illness during
pregnancy and in the postnatal period (6–8). Nonetheless,
the pandemic is a collective traumatic experience that may
indirectly affect the mental health of expecting women and
mothers increasing the levels of perceived stress during a period
of heightened plasticity (9, 10). There is extensive proof that
prenatal stress may pave the way to post-natal symptoms of
depression and anxiety (11–15) that may later develop into
full-blown affective disorders (16, 17). Not surprisingly, studies
conducted during the first months of the COVID-19 healthcare
emergency are highlighting high levels of stress and reduced
psychosocial well-being among pregnant women and mothers
during the pandemic (18, 19). A meta-analytic study reported
that levels of depression were higher during the present pandemic
when compared to previous reports during non-pandemic
times (20). Nonetheless, greater risk has been documented for
symptoms of anxiety, which were among the most reported
psychological symptoms in pregnant women and mothers in
different countries hit by the COVID-19 pandemic (21–24).

Although mild elevations in depressive and anxious
symptomatology may be observed after delivery in healthy
and low-risk samples, it should be highlighted that identifying
and targeting these symptoms appropriately may be key to the
success of preventive interventions (25). Exposure to antenatal
maternal stress predicts a wide variety of behavioral, emotional,
cognitive, and physical outcomes in the offspring (26, 27).
Maternal stress experienced during pregnancy may negatively
impact temperamental development (28), attentional processes

1Data from the Italian Ministry of Health observatory, last updated

July 9th 2021, https://www.salute.gov.it/portale/nuovocoronavirus/

dettaglioContenutiNuovoCoronavirus.jsp?id=5367&area=nuovoCoronavirus&

menu=vuoto.

(29), and stress regulation (30) during infancy and childhood
(31, 32).

Notably, the maternal perception of social support may be a
source of significant buffering in the face of prenatal stress and
adverse psychological conditions during pregnancy, contributing
to reduce the risk of affective symptoms postnatally (33–35). As
an indirect side effect of mitigation and containment strategies,
women who were pregnant during the COVID-19 pandemic
may have experienced reduced social support during pregnancy
and this may have in turn contributed to further elevate their
levels of emotional stress (22, 36). Previous research has largely
documented that perceived social support during pregnancy
may be beneficial for the short- and long-term mental health
of mothers. In a large longitudinal cohort, greater maternal
perceived social support predicted lower stress and anxiety (37),
and these findings have been replicated even in samples of
women exposed to collective traumas [e.g., the Iowa flood study;
(38)]. Despite the literature onmaternalmental health has rapidly
grown during the first months of the COVID-19 emergency,
less is known for what pertains to the effects of social support
experienced by pregnant women on subsequent symptoms of
depression and anxiety.

The Goals of the Present Study
The primary goal of the present study was to assess the presence
of a statistically significant difference in depressive and anxious
symptoms among mothers who reported at least one direct
or indirect exposure to the SARS-CoV-2 virus and those who
reported no such exposures. We hypothesized that mothers who
had greater exposure to the SARS-CoV-2 had higher levels of
affective symptoms. A second goal was to assess the presence of
a statistically significant association between prenatal emotional
stress response to the pandemic and both depressive and anxious
symptoms after delivery. Based on previous research (11–17), we
hypothesized that mothers who reported higher levels of stress
before delivery also had higher levels of postnatal depression and
anxiety. Finally, a third goal was to investigate the presence of a
statistically significant association between social support during
pregnancy and postnatal symptoms of depression and anxiety.
According to the social support literature reported above (33–
35, 37), we hypothesized that mothers who experienced higher
social support during pregnancy had lower levels of anxiety and
depression postnatally.

METHOD

Participants and Procedures
This study is part of the longitudinal and multi-centric research
project entitled Measuring the Outcomes of Maternal Covid-19-
related Prenatal Exposure (MOM-COPE) (25). In the present
manuscript, we report on a sample of 281 mothers. Participating
women were enrolled between May 15th and December 28th,
2020 from eight hospitals geographically located within the
first hotspot of the Italian COVID-19 outbreak. Mothers were
included in the MOM-COPE project if at least 18-year-old, in
absence of prenatal and perinatal risk factors, if they delivered
at term (i.e., from 37+0 to 41+6 weeks of gestation), cohabiting
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TABLE 1 | Ad-hoc questionnaires to assess exposure to SARS-CoV-2 and

emotional stress response to the healthcare emergency.

A. Exposure to SARS-CoV-2 (Response: Yes, No)

During pregnancy…

1 I tested positive for COVID-19

2 I had symptoms reminiscent of COVID-19

3 I had contacts with relatives or friends who tested positive for COVID-19

4 I live in a high contagion zone (e.g., red zone)

5 I had contacts with relatives or friends who live in a high contagion zone (e.g.,

red zone)

6 One of my relatives or friends was hospitalized due to the COVID-19 infection

7 One of my relatives or friends died with COVID-19

B. Emotional stress (Response: 5-point Liker scale, 1= not at all;

2= slightly; 3= Moderately; 4= Very much; 5= Extremely)

During pregnancy…

1 How much worried were you about the risk of COVID-19 infection?

2 How much did you feel that your pregnancy was at risk due to the COVID-19

pandemic?

3 How much did you fear for your health?

4 How much did you fear for your baby’s health?

5 How much did you feel that you were losing confidence in your health?

6 How much did you feel you had lost faith in medicine?

with the infant’s father, and if they were negative for COVID-
19 at delivery. Mothers were first contacted at antepartum
classes or immediately following the postpartum period. Socio-
demographic and neonatal data were obtained from medical
records. Within 48 h of delivery, mothers were asked to fill in
questionnaires through an online digital platform (see below).
The study was approved by the Ethics Committees of the project
lead institution (IRCCS Mondino Foundation, Pavia, Italy)
and the participating hospitals. All mothers provided informed
consent to participate in the study.

Measures
The exposure to the SARS-CoV-2 virus was assessed using
seven dichotomous items (0, no; 1, yes) targeting direct (e.g.,
“I was infected during pregnancy”) and indirect (e.g., “One of
my friends or relatives died from COVID-19”) exposures. A
global exposure score was obtained by summing these items
and participants were grouped into those exposed to SARS-CoV-
2 (exposure >1, exposed subjects) and those with no direct
nor indirect exposure (exposure = 0, non-exposed subjects).
The pandemic-related emotional stress response to the COVID-
19 emergency during pregnancy was assessed with six 5-point
Likert scale items (1, not at all; 5, very much) (25). An average
emotional stress score was obtained by averaging the score of
all the emotional stress items. The internal consistency for the
emotional stress questionnaire was satisfactory (Cronbach’s α =

0.84). The items related to COVID-19 exposure and emotional
stress are reported in Table 1.

Perceived social support during pregnancy was assessed
using the Italian version (39) of the Multidimensional Scale of
Perceived Social Support [MSPSS; (40)]. The MSPSS consists

of 12 items and assesses perceptions of support from three
different sources: family, friends, and significant others. The
MSPSS global score (range 12–84) was used in the present study
to estimate the perceived social support experienced by the
women during pregnancy. Symptoms of depression and anxiety
were assessed within 48 h using the Beck Depression Inventory
[BDI-II; (41)] and the State-Trait Anxiety Inventory [STAI-Y;
(42)], respectively. The Italian version of the BDI-II (43) is
a 21-item self-report questionnaire that provides a descriptive
and non-diagnostic account of the severity of symptoms of
depression. Each item is rated on a 4-point Likert scale and the
total continuous score ranges from 0 (low) to 63 (high). BDI-
II scores lower than 13 indicate a low risk of severe depression,
whereas scores of 13 or above are indicative of a high risk for
severe symptoms. The state anxiety subscale of the Italian version
of the STAI-Y (44) features twenty 4-point Likert-scale items and
provides a descriptive and non-diagnostic account of the severity
of symptoms of anxiety. The total continuous score ranges from
20 (low) to 80 (high). Scores lower than 40 suggest a low risk
of severe anxiety, whereas scores equal to or higher than 40 are
reminiscent of elevated risk of anxious symptomatology.

Plan of Analysis
Exposed and non-exposed participants were compared for
pandemic-related emotional stress, depressive symptoms, social
support, and anxious symptoms using independent-sample t-
tests (Goal 1). To assess the association between prenatal
pandemic-related emotional stress and both symptoms of
depression and anxiety (Goal 2), separate Spearman bivariate
correlation coefficients were computed using the continuous
BDI-II and STAI-Y score. Moreover, to further assess the
role of pandemic-related emotional stress in increasing the
risk of depressive and anxious symptomatology, binary logistic
regressions were used to estimate the effect of prenatal emotional
stress related to the pandemic on the dichotomous BDI-
II and STAI-Y scores. To assess the association between
prenatal perceived social support and both symptoms of
depression and anxiety (Goal 3), separate Spearman bivariate
correlation coefficients were computed using the continuous
BDI-II and STAI-Y score. Additionally, to further assess the
role of social support in decreasing the risk of depressive and
anxious symptomatology, binary logistic regressions were used
to estimate the effect of prenatal emotional stress related to
the pandemic on the dichotomous BDI-II and STAI-Y scores.
Statistical analyses were conducted using SPSS 27 for Windows
setting p < 0.01.

RESULTS

Descriptive statistics are reported in Table 2 for the whole
sample as well as separately for COVID-19 exposed and non-
exposed women. Generally, 167 (59.4%) mothers were exposed—
directly or indirectly—to the virus during pregnancy, whereas
114 (40.6%) reported no exposure. Only one mother was positive
for COVID-19, less than half of them (n = 114, 41%) reported
no physical direct or indirect exposure to the SARS-CoV-2 virus,
74 (26%) had a relative or close friend who was hospitalized for
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TABLE 2 | Descriptive statistics for the whole sample and subjects exposed or non-exposed to COVID-19 SARS-CoV-2.

All (N = 281) Exposure (N = 167) Non-exposure (N = 114) t p

Mean SD Mean SD Mean SD

Gestational age (weeks) 39.72 1.04 39.69 1.04 39.76 1.03 0.21 0.83

Birth weight (grams) 3,358.56 424.16 3,376.95 435.07 332.08 408.52 0.49 0.62

Head circumference (cm) 34.26 1.15 34.26 1.21 34.26 1.05 −0.01 0.99

Neonatal length (cm) 50.36 1.93 50.41 1.99 50.31 1.85 −0.43 0.67

Apgar (min 1) 9.18 0.68 9.17 0.68 9.18 0.68 0.49 0.63

Maternal age at delivery (years) 33.20 4.65 33.91 4.25 34.38 4.41 −0.74 0.46

Emotional stress 2.52 0.72 2.59 0.75 2.43 0.67 1.83 0.07

Social support 5.98 1.18 5.88 1.31 6.05 1.07 0.03 0.24

Depressive symptoms 6.31 5.65 6.39 5.73 6.20 5.57 0.71 0.79

Anxious symptoms 35.71 10.18 35.62 10.11 35.84 10.31 0.92 0.86

N % N % N % X2 p

Delivery Vaginal 194 69.0 124 72.1 77 65.4 1.73 0.42

Operative 20 7.1 10 6.5 7 6.5

Cesarean section 48 17.1 33 21.4 30 28.1

Infants’ sex Females 138 49.1 82 49.4 56 49.5 0.01 0.92

Males 143 50.9 85 50.6 58 50.5

Maternal educational level Primary school 23 8.2 12 7.2 11 9.6 2.01 0.57

Secondary school 116 41.3 73 43.7 43 37.7

Bachelor/master 126 44.8 74 44.3 52 45.6

Post-graduate 16 5.7 8 4.8 9 7.0

Exclusive breastfeeding Yes 180 64.1 107 64.1 73 64.0 <0.01 0.99

No 101 35.9 60 35.9 41 36.0

intensive care, and 40 (14%) experienced the death of a relative
or close friend. Considering the whole sample, symptoms of
depression and anxiety were above the clinical relevance cut-
off in 72 (26%) and 90 (32%) mothers, respectively. Exposed
and non-exposed mothers did not statistically differ in the
distribution of the dichotomous BDI-II score [respectively: 45
(27.0%) and 27 (23.7%); χ2 = 0.38, p= 0.539] and STAI-Y score
[respectively: 52 (31.1%) and 38 (33.3%); X2 = 0.15, p= 0.699].

Depression and Anxiety Between Exposed
and Non-exposed Mothers
Mothers who reported no exposure to the SARS-CoV-2 virus and
those who reported at least one direct or indirect exposure did
not differ in terms of emotional stress (Table 2). No significant
differences between exposed and non-exposed mothers emerged
for symptoms of depression and anxiety (Figure 1).

Pandemic-Related Emotional Stress
During Pregnancy and Maternal Mental
Health
Prenatal pandemic-related emotional stress was significantly and
positively associated with both the BDI-II, r = 0.30, p < 0.001,
and the STAI-Y, r = 0.31, p < 0.001 (Figure 2). One unit increase
in emotional stress was significantly associated with a higher risk
of developing clinically significant anxious, B = 0.80, p < 0.001,

Exp(B) = 2.23, 95% C.I. (1.51:3.28), and depression, B = 0.89,
p < 0.001, Exp(B)= 2.44, 95% C.I. (1.61:3.69).

Perceived Social Support During
Pregnancy and Maternal Mental Health
Perceived social support during pregnancy was significantly and
negatively correlated with both symptoms of depression, r =

−0.25, p < 0.001, and anxiety r = −0.21, p = 0.001 (Figure 3).
One unit increase in perceived social support was significantly
associated with a lower risk of developing clinically significant
anxious, B=−0.31, p= 0.001, Exp(B)= 0.73, 95% C.I. (0.61:88),
and depression, B = −0.36, p < 0.001, Exp(B) = 0.70, 95%
C.I. (0.58:0.84).

DISCUSSION

The present study reports on the mental health of women who
were pregnant and gave birth to their infants during the 2020
COVID-19 outbreak in northern Italy. The first specific aim of
the study was to assess the presence of significant differences in
symptoms of depression and anxiety among mothers exposed or
not exposed to the SARS-CoV-2 virus. In contrast to our initial
hypothesis, there were no statistically significant differences in
affective symptoms self-reported by mothers who had at least one
direct or indirect exposure to COVID-19 and those who disclosed
no exposures. In other words, being themselves positive for
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FIGURE 1 | Continuous scores of symptoms of depression (A) and anxiety (B)

in mothers who self-reported to have been exposed and non-exposed to the

SARS-CoV-2.

COVID-19 or having relatives or friends who were hospitalized
or died with COVID-19 infection were not factors associated
with significant symptoms of depression and anxiety. Even in
the absence of direct or indirect exposure to the SARS-CoV-
2 virus, one-quarter of the sample reported clinically relevant
depressive symptoms and approximately one-third reported
clinically relevant anxious symptoms in the immediate post-
partum. Previous reviews and meta-analysis about the pre-
pandemic period estimated that postnatal depression affected
approximately 17% of all women (45), and about 12% of
healthy mothers without previous depressive episodes develop
a full-blown post-partum depression (46). The pre-pandemic
prevalence rate of post-natal anxiety symptoms was 15%, while
the rate of full-blown anxiety disorders was about 10% (12).
In our sample, the high percentage of mothers reporting
clinically significant depression (26%) and anxiety (32%) suggests
an increase in post-natal affective symptoms’ rates during
the pandemic. Therefore, women who gave birth to their
infant during the COVID-19 emergency may be facing a
relevant emotional and psychological burden and they should be
considered a potentially vulnerable population that may require
psychological support.

The second specific aim was to assess the association
between pandemic-related prenatal emotional stress and both

FIGURE 2 | Association of pandemic-related emotional stress and continuous

scores of symptoms of depression (A) and anxiety (B).

post-natal depressive and anxious symptoms. Results showed
that the extent of self-reported emotional stress response
to COVID-19 emergency was significantly associated with a
higher risk of both depressive and anxious symptoms. This
association was reported both with the continuous score for
BDI-II and STAI-Y as well as with the dichotomous risk score
for clinically relevant symptomatology. The present findings
are consistent with previous literature showing that prenatal
stress may increase maternal depressive and anxious symptoms
in the postpartum period (12–17). Moreover, these findings
suggest that not only the emotional stress experienced by
pregnant women during the COVID-19 emergencymay associate
with transient and subthreshold affective symptoms; rather, it
may dramatically raise the risk of full-blown depression and
anxiety. These findings are further concordant with previous
similar reports on postnatal maternal mental health during
the present healthcare emergency from Italy (47) and other
countries (24, 48–50).

The third specific aim of the present study was to
investigate the association between perceived social support
during pregnancy and postnatal symptoms of depression and
anxiety. In line with the hypothesis, results showed that the
social support perceived by mothers was significantly associated
with a reduction in the severity of anxious and depressive
symptoms and with a lower risk of developing clinically relevant
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FIGURE 3 | Association of perceived social support during pregnancy and

continuous scores of symptoms of depression (A) and anxiety (B).

affective problems. Consistent with previous literature, the
availability of social support represents a protective factor that
may result in a reduced risk of adverse psychological conditions
after delivery (33–35, 37). Notably, the odd ratio linked with
the buffering effect of social support was far lower than the
one for the association of emotional stress with depressive
and anxious symptomatology. This finding suggests that the
availability of family support may be only a partial resource
for pregnant women during a global healthcare emergency;
moreover, mitigation and containment strategies have further
reduced the level of social support on which they could rely.
In this scenario, timely preventive actions that may provide
families with adequate access to psychosocial support should be
prioritized to favor the mental health of pregnant women, even
during a healthcare emergency.

Previous research documented that low maternal mental
health during the first months of life may have detrimental
effects on infants’ development (51). For example, maternal
prenatal depression may have programming effects on infants’
temperament and behavioral regulation through neuroendocrine
pathways and inflammatory cytokines (52). Moreover, prenatal
anxiety may not only associate with infants’ socio-emotional
outcomes (53), but it may also contribute to less-than-optimal
cognitive development (54). As such, promoting maternal
healthcare during the COVID-19 pandemic should be considered

not only beneficial for women’s health but also a preventive
intervention for infants’ well-being and development.

Finally, it should be highlighted that only healthy
mothers and infants were enrolled in the present study.
In the light of these results, it is, therefore, possible that
the psychological impact of the COVID-19 emergency
might be even more relevant for parents of at-risk
infants (e.g., preterm birth, perinatal morbidities).
For instance, the restriction to parental visiting in
neonatal intensive care units may exacerbate the stress
experienced by parents during this unprecedented
healthcare emergency (55).

LIMITATIONS

First, data were only collected using self-report tools, and those
focused on COVID-related variables (exposure and emotional
stress) were developed for this study. Nonetheless, these tools
showed adequate internal consistency. Second, the study is cross-
sectional and data for what pertains to mothers’ depressive
and anxious symptomatology before the COVID-19 emergency
and during pregnancy were not collected. Third, symptoms
of depression and anxiety were assessed within 48 h after the
childbirth, a period during which transient affective difficulties
(e.g., low mood, irritability, and sadness) are quite common and
typical of the well-known maternity baby blues. Nonetheless,
compared to the pre-pandemic prevalence rates of post-natal
affective difficulties our results suggested an increase in post-
natal affective symptoms, regardless of whether they are transient
or may evolve into full-blown affective disorders. Fourth, all
the enrolled subjects lived in northern Italy and the findings
may be partially extended to other populations in absence
of replications.

CONCLUSION

Women who became mothers during the COVID-19 emergency
appear to be at high risk for developing mental health problems
(i.e., higher risk of anxiety and depressive symptomatology)
due to emotional stress and partial social support. Further
longitudinal research is needed to assess the development
of maternal affective problems during the post-partum
period and their potential effects on the infant. Moreover,
potential psychological and biological moderators and
mediators should be investigated (56–58). The promotion
of maternal mental health should be pursued and promoted
during and after the COVID-19 pandemic (59) and may
serve the double scope of supporting maternal mental
health and preventing detrimental consequences for the
growth and development of infants during the first year of
life (10).
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The Impact of the COVID-19
Pandemic and Societal Infection
Control Measures on Children and
Adolescents’ Mental Health: A
Scoping Review

Jamile Marchi, Nina Johansson, Anna Sarkadi and Georgina Warner*

Child Health and Parenting (CHAP), Department of Public Health and Caring Science, Uppsala University, Uppsala, Sweden

Background: The COVID-19 pandemic is primarily a crisis that affects people’s physical

health. However, it is well-known from previous epidemics and pandemics that there are

other indirect negative impacts on mental health, among others. The purpose of this

scoping review was to explore and summarise primary empirical research evidence on

how the COVID-19 pandemic and societal infection control measures have impacted

children and adolescents’ mental health.

Methods: A literature search was conducted in five scientific databases: PubMed, APA

PsycINFO,Web of Science, CINHAL, and Social Science PremiumCollection. The search

string was designed using the Population (0–18 years), Exposure (COVID-19), Outcomes

(mental health) framework. Mental health was defined broadly, coveringmental well-being

to mental disorders and psychiatric conditions.

Results: Fifty-nine studies were included in the scoping review. Of these, 44 were

cross-sectional and 15 were longitudinal studies. Most studies reported negative impact

of the COVID-19 pandemic on child and adolescent mental health outcomes, yet the

evidence was mixed. This was also the case for studies investigating societal control

measures. Strong resilience, positive emotion regulation, physical activity, parental

self-efficacy, family functioning and emotional regulation, and social support were

reported as protective factors. On the contrary, emotional reactivity and experiential

avoidance, exposure to excessive information, COVID-19 school concerns, presence of

COVID-19 cases in the community, parental mental health problems, and high internet,

social media and video game use were all identified as potentially harmful factors.

Conclusions: Due to the methodological heterogeneity of the studies and geographical

variation, it is challenging to draw definitive conclusions about the real impact of the

COVID-19 pandemic on the mental health of children and adolescents. However, the

existing body of research gives some insight to how parents, clinicians and policy makers

can take action to mitigate the effects of COVID-19 and control measures. Interventions

to promote physical activity and reduce screen time among children and adolescents are

recommended, as well as parenting support programs.

Keywords: COVID-19, pandemic, children, adolescents, mental health, scoping review
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INTRODUCTION

The outbreak of a new respiratory syndrome, declared as

coronavirus disease 2019 (COVID-19), was first identified in
Wuhan, China, in December 2019 (1) and continued to spread
rapidly around the world. On March 11th 2020, the World
Health Organisation (WHO) declared COVID-19 as a global

pandemic that had spread to 114 countries. COVID-19 showed
a high transmission ability compared with SARS (severe acute
respiratory syndrome) and MERS (Middle East respiratory

syndrome); however, on the other hand, COVID-19 showed a
lower mortality rate (4.5–6.0%) when compared to SARS (9.6%),
and MERS (34.4%) (1).

It is believed the virus that causes COVID-19 spreads mainly
from person to person. As an attempt to slow down the
spread of the virus, in mid-March 2020, many countries took

preventive measures such as social distancing and quarantine.
By September–October 2020, after a relaxation of lockdowns
and the population’s precautionary behaviours, indicators of a

second wave were emerging in many European countries. From
December 2020, international vaccination roll-out programmes
commenced. Nowmore recently, in February–March 2021, there
are concerns regarding a third wave. Restrictions are coming back
but, in some countries, not as strict as in the first wave. By end of
March 2021, more than 2.8 million people in the world had died
from the virus and nearly 130 million had reported infection.

The COVID-19 pandemic is primarily a crisis that affects
people’s physical health, but it is well-known from previous
epidemics and pandemics that the event, including societal
measures to control infection, also affects the mental health of
the population directly and indirectly (2), among a number of
other potential negative outcomes. The societal infection control
measures have proved to be successful controlling the spread
of the virus (3); however, at the same time, the interruption of
the daily routine of children, adolescents and their families has
impacted their lives (4).

COVID-19 is an unprecedented global crisis compared to
the most recent epidemics and children and adolescents are
experiencing a prolonged state of physical isolation from their
peers, teachers, extended families, and community networks (5).
Added to children and adolescents’ fear of personal and family
member infection, there are other pandemic-related factors that
could affect mental health outcomes such as family job or
financial loss and social isolation due to infection containment
measures (5).

It is crucial to understand and investigate the real impact of the
COVID-19 pandemic and related societal measures to develop,
adapt, and implement mitigation strategies for these outcomes
in order to help children and adolescents’ mental health and
well-being during these stressful times as well as for future
similar pandemics.

The aim of this scoping review was to explore and
summarise primary research evidence on how the
COVID-19 pandemic and societal infection control
measures (such as “lockdown,” quarantine, social
isolation, social distancing, and school closures) aimed
at minimising the spread of the disease have impacted

children and adolescents’ mental health, from birth up to
18 years.

METHODS

The scoping review followed the methodological framework as
described by Arksey and O’Malley (6). The framework sets out
five steps: (i) identifying the research question(s); (ii) identifying
relevant studies; (iii) study selection; (iv) charting the data; and
(v) collating, summarising and reporting the results. Yet, Arksey
and O’Malley state that researchers should engage with each stage
in a reflexive way (6). In other words, the process should not be
considered linear but iterative. This means steps can be revisited,
if needed.

Identifying the Research Questions
In order to thematically construct the account of existing
literature, specific research questions were developed through
discussion among the authors:

1. Has the COVID-19 pandemic and societal infection control
measures impacted child and adolescent mental health?

2. What is the evidence from different geographical regions?
3. Are there any protective factors associated with a lower

likelihood of mental health problem outcomes?
4. Are there any factors associated with a higher likelihood of

mental health problem outcomes?

Identifying Relevant Studies
The literature search was conducted in five scientific databases:
PubMed, APA PsycINFO, Web of Science, CINHAL, and Social
Science Premium Collection by the University librarian. The
search was performed on 4th December 2020. The search string
was designed using the Population, Exposure, Outcomes (PEO)
framework and adapted for each database by the University
librarian (Appendix 1). Study identification was conducted in
an iterative way (6), with a second search performed on 5th
May 2021 using the same search string and databases as in
the first search. The aim was to update the scoping review.
As a prioritisation strategy, the second search focused only on
longitudinal studies.

Study Selection
Only studies written in English were included. Further eligibility
criteria were developed based on the aims of the review, which
are summarised in Table 1. Reference management software was
used to import and collate studies from the different databases.
All non-duplicate references were screened in a staged process:
if the inclusion/exclusion criteria were unclear from the title, the
abstract was reviewed. Similarly, if the abstract did not provide
sufficient detail then the full text was reviewed.

Charting the Data
Data from the selected studies were extracted into a data charting
form using the database programme Excel. This included:
author(s); year of publication; study location; aims; methodology;
outcome measures; and important results.
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TABLE 1 | Scoping review eligibility criteria.

Include Exclude

Population Children and adolescents (mean age <18 years) Adults (mean age >18 years), including college and university

students

Aggregated data, for which it is not possible to extract

child/adolescent data, or the N for the age range is very small

Clinical samples e.g., physical or mental health conditions

and/or disabilities

Exposure COVID-19 pandemic, including related societal control

measures

Comparison No restrictions

Outcomes Mental health. Defined broadly, ranging from mental

well-being to emotional disturbance and symptoms of clinical

disorder

Illness and hospital admissions indirectly related to COVID-19

infection

Study design Empirical study with primary data and quantitative analysis Qualitative studies

Books, book chapters, editorials, opinion pieces, indices,

research letters, conference reports and posters,

case-reports, case-series, pre-print, letter to the editor,

commentary, and pilot studies

Systematic reviews, scoping reviews, narrative reviews rapid

reviews, and other reviews

Collating, Summarising, and Reporting the

Results
As scoping reviews seek to present an overview of all material
reviewed (6), tables were constructed of all cross-sectional studies
(Table 2) and all longitudinal studies (Table 3) included in the
review. The reason for highlighting themethodological difference
between studies was 2-fold. First, it is a logical and informative
way to organise the studies when reporting the overall field of
research. Second, it was used as a prioritisation strategy for the
review update, as longitudinal studies are more likely to indicate
causality, which is important when issuing recommendations
based on the data. Within each table, the studies were organised
by continent and country.

RESULTS

The first search yielded 2,452 non-duplicate references and
resulted in 49 eligible studies (longitudinal and cross sectional)
while the second search, used to update the review, yielded
3,309 non-duplicate references and resulted in 10 eligible
studies (longitudinal only) (Figure 1). Some included studies had
multiple aims, not all of which were related to a mental health
outcome; only findings related to mental health outcomes were
reported in this review.

Has the COVID-19 Pandemic and Societal

Infection Control Measures Impacted Child

and Adolescent Mental Health?
The review identified many cross-sectional studies investigating
mental health symptomatology among children and adolescents
during the pandemic period (Table 2). When compared
with average scores prior to the pandemic, significantly
increased levels of psychosocial problems were reported

across international studies (16, 32, 35, 39, 49). There were
also accounts of adolescents (42) and parents (38) directly
reflecting on the impact of COVID-19 on mental health, which
indicate concern. One study in China made a geographical
comparison, demonstrating significantly higher levels of
anxiety symptomatology among adolescents in the COVID-19
outbreak region of Wuhan compared with other urban areas
(8). Reports were most common on symptoms of anxiety
(8–10, 12, 14, 15, 18, 24, 28–32, 43, 44, 46, 49) and depression (8–
10, 12–15, 18, 19, 22, 24, 26, 29, 31, 32, 42, 44, 46, 50), but other
mental health disorders such as obsessive compulsive disorder
(23, 29) and post-traumatic stress disorder (17–19, 25, 32) have
been investigated as well as stress (9, 15, 24, 25, 34, 41, 42, 48),
loneliness (28, 31, 42), and well-being (26, 33, 35, 45, 47)
among other outcomes (Table 2). Although most of these
studies indicate raised levels of mental health concerns among
children and adolescents during the pandemic period, the
evidence is mixed with some reporting no behavioural changes
(40), good levels of well-being (27, 50) or even suggestion of
improvement (15).

Yet, cross-sectional studies are descriptive in nature and it
is not possible to infer causality from this research design.
The scoping review discovered 15 longitudinal studies (Table 3),
which involved repeated measures over time and provide
stronger evidence to address the question of impact on mental
health. Five longitudinal studies involved children (51, 55,
56, 58, 59), nine involved adolescents (53, 54, 57, 60–65)
and one involved children and adolescents (52). Most of the
studies indicated negative impact of the pandemic on mental
health, including increased symptoms of depression (60, 63,
64, 66), anxiety (60, 63, 64, 67), loneliness (63), psychological
distress (51, 53, 65), hyperactivity and impulsivity (55), and
emotional and behavioural problems (59), as well as reductions
in emotional regulation (55), happiness and positive emotions
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TABLE 2 | Overview of cross-sectional studies organised by continent and country.

Author, year, DOI Country,

continent

Primary aim/main objective Exposure Mental health

variables—child

and adolescent

Child and adolescent outcomes relevant to the

review

Asia Yeasmin et al. (7). https://

doi.org/10.1016/j.

childyouth.2020.105277

Bangladesh,

Asia

“To investigate the impact of the COVID-19

pandemic on mental health and determining

the associated factors among children of

Bangladesh.”

COVID-19

pandemic

Mental health Children were classified into four groups: 43% of children

had subthreshold mental health disturbances, 31% had

mild disturbances, 19% moderate disturbances, and 7%

severe disturbances. Child mental health was affected by

parental mental health, as well as parents’ attitudes

toward the child.

Chen et al. (8). https://doi.

org/10.1186/s12992-020-

00627-7

China, Asia “To understand whether there is a clinically

significant difference in anxiety, depression, and

parental rearing style when comparing

adolescents from Wuhan and other cities in

China.”

COVID-19

pandemic

Depression and

anxiety

Wuhan adolescents’ anxiety symptoms were significantly

higher than in other urban areas, but not their depressive

symptoms. Wuhan adolescents’ parents might be under

higher stress than other urban areas, and that, in turn,

would have a negative effect on the outcome of some

adolescents’ emotional state.

Dong et al. (9). https://doi.

org/10.3389/fpsyt.2020.

00751

China, Asia “To assess Internet use characteristics and

objectively examine the potential psychological

factors associated with Internet addiction

during the COVID-19 epidemic.”

Internet/technology

use

Depression,

anxiety, and stress

The prevalence of depression, anxiety, and stress were

found to be 18, 16, and 7%, respectively. Depression

and stress were significantly correlated with internet

addiction scores.

Duan et al. (10). https://

doi.org/10.1016/j.jad.2020.

06.029

China, Asia “To assess the current status of mental health

issues among children and adolescents and to

analyse its influencing factors to provide

scientific guidance to psychological

professionals and the government in

formulating targeted policies.”

COVID-19

pandemic

Depression,

anxiety, and

coping

55 and 36% of participants reported the pandemic has

affected their learning and graduation, respectively.

Among all respondents, 22% had scores above the

threshold for clinical depressive symptoms, and 6% for

Internet addiction.

Kang et al. (11). https://

doi.org/10.2991/jegh.k.

200908.001

China, Asia “To investigate whether physical activity and

sedentary behaviour of adolescents were

related to their mood states and mental health

during the isolation period caused by

COVID-19 pandemic.”

Physical activity

and sedentary

behaviour

Mood state Girls and students in Grade 3 Senior High School had

higher level of mood disturbance. More physical activity

was associated with improved mood state among

adolescents in the pandemic.

Qi et al. (12). https://doi.

org/10.1016/j.jadohealth.

2020.07.001

China, Asia “To explore the association between the levels

of social support and mental health among

Chinese adolescents during the outbreak.”

Social support Depression and

anxiety

There was a higher prevalence of mental health

problems among adolescents with medium and low

levels of social support

Ren et al. (13). https://doi.

org/10.1016/j.jadohealth.

2020.09.026

China, Asia “To identify potential protective factors that may

buffer the association between the presence of

COVID-19 cases in adolescents’ communities

and their post-quarantine depressive

symptoms.”

COVID-19 cases

in community

Depression The presence of COVID-19 cases in communities

contributed to adolescents’ poorer mental health, and

the association was stronger for older adolescents.

Shuang-Jiang et al. (14).

https://doi.org/10.1007/

s00787-020-01541-4

China, Asia “To assess the prevalence of two specific

mental symptoms, anxiety, and depression,

and their socio-demographic correlates among

adolescents in the Chinese population during

the COVID-19 outbreak.”

COVID-19

pandemic

Anxiety and

depression

The prevalence of depressive symptoms, anxiety

symptoms, and a combination of depressive and anxiety

symptoms was 44, 37, and 31%, respectively. There

was a high prevalence of psychological health problems

among adolescents, which was negatively associated

with the level of knowledge about and the prevention

and control measures for COVID-19
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TABLE 2 | Continued

Author, year, DOI Country,

continent

Primary aim/main objective Exposure Mental health

variables—child

and adolescent

Child and adolescent outcomes relevant to the

review

Tang et al. (15). https://doi.

org/10.1016/j.jad.2020.10.

016

China, Asia “To estimate the prevalence of depressive,

anxiety, and stress symptoms, and levels of life

satisfaction, among children and adolescents

experiencing home quarantine and school

closure in Shanghai due to COVID-19.”

Home quarantine

and school closure

Depression,

anxiety, and stress

25% had experienced symptoms of anxiety, followed by

20% for depressive symptoms and 15% for stress

symptoms. 12% met threshold for depression, anxiety,

and stress altogether. Participants were generally

satisfied with life and 21% became more satisfied with

life during school closures.

Tso et al. (16). https://doi.

org/10.1007/s00787-020-

01680-8

China, Asia “To investigate and identify the characteristics

of children vulnerable to the negative impacts

of the COVID-19 pandemic.”

COVID-19

pandemic, school

closures and

containment

measures

Parent–child

interaction,

emotional and

behavioural

problems, quality

of life

Compared to reference means, children demonstrated

significantly more psychosocial problems, fewer

prosocial behaviours, and poorer functioning.

Yang et al. (17). https://doi.

org/10.1016/j.childyouth.

2020.105634

China, Asia “To explore the psychological influence of

COVID-19 on Wuhan’s adolescents and verified

the mediation effects of resilience and positive

emotion regulation on the relationship between

psychological trauma and mental health.”

COVID-19

pandemic,

resilience and

positive emotion

regulation

Psychological

trauma and mental

health

Resilience and positive emotion regulation interrupted

the direct impact of psychological trauma on mental

health, thereby greatly protecting mental health

Yue et al. (18). https://doi.

org/10.1007/s12144-020-

01191-4

China, Asia “To examine the psychological status among

families in China facing the COVID-19 outbreak

and the associated risk and positive factors.”

COVID-19

pandemic

Anxiety,

depression and

post-traumatic

stress disorder

(PTSD)

2% experienced moderate anxiety, 2% experienced

depression and 3% met the diagnostic criteria for PTSD.

Excessive media exposure was a risk factor for anxiety

and PTSD in children.

Zhang et al. (19). https://

doi.org/10.1016/j.

jadohealth.2020.08.026

China, Asia “To assess the psychological impacts of the

COVID-19 pandemic on junior high and high

school students.”

COVID-19

pandemic

Resilience, coping,

depression,

post-traumatic

stress disorder

(PTSD)

Moderate depressive symptoms were found in 9% of

junior school and 7% of high school students, and

severe to extremely severe depressive symptoms were

found in 5% of junior school and 3% of high school

students. Moderate anxiety symptoms were found in

10% of junior school and 11% of high school students,

and severe to extremely severe anxiety symptoms were

found in 10% of junior school and 7% of high school

students. Moderate stress symptoms were found in 6%

of junior high school students and 7% of high school

students, and severe to extremely severe stress

symptoms were found in 3% of junior school and 3% of

high school students. Trauma-related distress was found

in 21% of junior school and 23% of high school

students, with no significant between-group differences.

Zhang et al. (20). https://

doi.org/10.12659/MSM.

924994

China, Asia “To explore the emotional resilience of middle

school students from during an ongoing

pandemic and assessed its influence on

students’ learning management skills.”

COVID-19

pandemic

Emotional

resilience and

learning

management

Emotional resilience was positively correlated with

learning management skills, and positive emotional

ability predicted learning management skills.

Zhang et al. (21). https://

doi.org/10.3390/

ijerph17207666

China, Asia “To examine the impacts of social isolation on

PA levels and mood states of children and

adolescents and to explore the correlation

between them during the COVID-19 epidemic.”

Social isolation

and physical

activity levels

Mood state Physical activity level had a significantly positive impact

on the mood states of children and adolescents during

the COVID-19 pandemic
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TABLE 2 | Continued

Author, year, DOI Country,

continent

Primary aim/main objective Exposure Mental health

variables—child

and adolescent

Child and adolescent outcomes relevant to the

review

Zhou et al. (22). https://

doi.org/10.1186/s12992-

020-00601-3

China, Asia “To determine the incidence and correlates of

depressive symptoms among female

adolescents during the COVID-19 outbreak in

mainland China.”

COVID-19

pandemic

Depression 40% of female adolescents met threshold for depression

Darvishi et al. (23). https://

doi.org/10.1007/s41470-

020-00077-x

Iran, Asia “To evaluate the prevalence of

obsessive-compulsive disorder (OCD) and

cognitive errors among young people during

the outbreak of coronavirus disease 2019.”

COVID-19

pandemic

OCD OCD symptomatology was reported by 67% of

adolescents. The highest prevalence of

obsessive-compulsive disorder symptom belonged to

washing compulsion.

Fazeli et al. (24). https://

doi.org/10.1016/j.abrep.

2020.100307

Iran, Asia “To examine the mediating role of psychological

distress (depression, anxiety, and stress) in the

association between internet gaming disorder

and two health outcomes (insomnia, quality of

life) among adolescents during this COVID-19

pandemic.”

Internet/technology

use

Depression,

anxiety, stress,

insomnia, quality

of life

There was a mediating effect of depression, anxiety, and

stress on the associations between internet gaming

disorder and insomnia, adolescent-reported quality of

life, and parent-reported quality of life.

Shorer and

Leibovich (25). https://doi.

org/10.1080/03004430.

2020.1806830

Israel, Asia “To explore young children’s emotional

adjustment during the COVID-19 outbreak as it

relates to their exposure to stress, and their

parents’ emotion regulation and playfulness.”

COVID-19

pandemic,

parental emotion

regulation and

playfulness

Stress The most frequent stress symptoms in children were

nervousness, agitation, aggression, separation fears and

clinging. Parental difficulties in emotion regulation, and

the level of exposure to stressogenic situations were

both significantly associated with children’s stress

reactions. Parental emotion regulation fully mediated the

relationship between exposure to stress and children’s

stress reactions.

Lin (26). https://doi.org/10.

3390/ijerph17228547

Taiwan, Asia “To examine the prevalence of Internet

addiction and identify the psychosocial risk

factors during the COVID-19 outbreak.”

Internet/technology

use

Well-being,

depression,

neuroticism,

impulsivity,

self-esteem

Impulsivity was positively related to Internet addiction.

Adibelli and Sümen (27).

https://doi.org/10.1016/j.

childyouth.2020.105595

Turkey,

Asia/Europe

“To examine the effect of the COVID-19

pandemic on health-related quality of life in

children.”

COVID-19

pandemic

Quality of life Self-reported quality of life scores of children were

generally good. The highest average score was for

“physical well-being” and “family,” while the lowest

average score was for “friends” and for “self-esteem.”

Kilinçel et al. (28). https://

doi.org/10.1111/appy.

12406

Turkey,

Asia/Europe

“To determine the results of home-quarantine

measures taken for adolescents during the

pandemic and the factors affecting these

results.”

Home quarantine

measures

Loneliness and

anxiety

The closure of schools and home-quarantine increased

levels of anxiety and loneliness. Exposure to excessive

information caused elevated levels of stress and anxiety

among children.

Seçer and Ulaş (29).

https://doi.org/10.1007/

s11469-020-00322-z

Turkey,

Asia/Europe

“To examine the mediating role of emotional

reactivity, depression anxiety and experiential

avoidance in the relationship between the fear

of COVID-19 and obsessive compulsive

disorder (OCD) symptoms in adolescents.”

Fear of COVID-19 OCD, emotional

reactivity,

avoidance,

depression, and

anxiety

The effect of COVID-19 fear on OCD is mediated by

emotional reactivity, experiential avoidance and

depression-anxiety
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TABLE 2 | Continued

Author, year, DOI Country,

continent

Primary aim/main objective Exposure Mental health

variables—child

and adolescent

Child and adolescent outcomes relevant to the

review

Africa Rakhmanov et al. (30).

https://www.jrmds.in/

articles/the-effects-of-

covid19-pandemic-on-

anxiety-in-secondary-

school-students.pdf

Nigeria, Africa “To investigate the effects of COVID-19

pandemic on anxiety levels in Nigerian

secondary school students.”

COVID-19

pandemic and

lockdown

Anxiety Isolation had no statistically significant effects on

COVID-19 anxiety. Examination anxiety was lower in an

isolated group compared with a non-isolated group.

Europe Cauberghe et al. (31).

https://doi.org/10.1089/

cyber.2020.0478

Belgium,

Europe

“To examine if social media are beneficial for

adolescents to cope with feelings of anxiety

and loneliness during the quarantine.”

Internet/technology

use

Loneliness,

anxiety, and

depression

Anxious participants indicated they used social media

more often to actively seek for a manner to adapt to the

current situation, and to a lesser extent as a way to keep

in touch with friends and family. Participants who were

feeling lonely were more inclined to use social media to

cope with lacking social contact.

Crescentini et al. (32).

https://doi.org/10.3389/

fpsyg.2020.586074

Italy, Europe “To investigate the immediate psychological

effects of COVID-19 pandemic and the

consequent lockdown on children, as reported

by their parents, and on parents themselves

(among others).”

COVID-19

pandemic and

lockdown

Distress/post-

traumatic stress

disorder, child

behaviour, anxiety,

and depression

Internalising symptoms of parents and children were

significantly higher during the COVID-19 pandemic than

before it started.

Cusinato et al. (33).

https://doi.org/10.3390/

ijerph17228297

Italy, Europe “To investigate parents’ and children’s

well-being, parental stress, and children’s

resilience during the COVID-19 pandemic,

more specifically during the quarantine (among

others).”

COVID-19

pandemic and

quarantine

Well-being and

resilience

Confinement measures and changes in daily routine

negatively affected both children’s and parents’

behavioural and emotional dimensions. Some parents

(18%) reported negative effects of the confinement

measures on their interactions with their children,

whereas the majority (49%) reported positive changes in

the parent-child relationship (e.g., spending more time

together).

di Cagno et al. (34).

https://doi.org/10.3390/

ijerph17238867

Italy, Europe “To evaluate the acute stress-perception and

stress-response reactions to sports activity

interruption, due to the quarantine measures.”

Quarantine and

sports interruption

Psychological

distress level

More than 50% of child athletes and 32% of adolescent

athletes scored at or above threshold on the Impact of

Event scale, indicating perceived psychological distress.

Di Giorgio et al. (35).

https://doi.org/10.1007/

s00787-020-01631-3

Italy, Europe “To characterising the changes in mothers’ and

children’ sleep quality, subjective time

experience, emotional symptoms, and

self-regulation capacity during the lockdown

compared to the period immediately before.”

Lockdown

(restrictive

measures)

Well-being,

emotional and

behavioural

problems

Children showed increased boredom and difficulties to

follow daily routines. The proportion of children with

self-control difficulties increased from 14% before to

21% during the lockdown. An increase in emotion

symptoms, conduct problems, and hyperactivity/

inattention issues were reported during the lockdown,

regardless of the mother-working situation.

Morelli et al. (36). https://

doi.org/10.3389/fpsyg.

2020.584645

Italy, Europe “To investigate parental correlates of children’s

emotion regulation during the COVID-19

lockdown.”

COVID-19

pandemic,

parental

self-efficacy

Emotion regulation Parents’ beliefs to be competent in managing parental

tasks might be a protective factor for their children’s

emotional well-being.

(Continued)
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continent
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variables—child

and adolescent

Child and adolescent outcomes relevant to the

review

Spinelli et al. (37). https://

doi.org/10.3389/fpsyg.

2020.01713

Italy, Europe “To explore the effect of risk factors associated

with the COVID-19 outbreak experience on

parents’ and children’s well-being.”

Quarantine-related

risk factors

Emotional and

behavioural

problems

Overall there were no relevant associations of COVID-19

contact risk index and home environment risk index with

dyadic parenting stress, parental individual stress, and

child emotional and behavioural problems. Perception of

the difficulty of quarantine was related to both parents’

and children’s well-being. The impact of quarantine on

children’s emotional and behavioural problems was

mediated by parental individual and dyadic stress.

Orgilés et al. (38). https://

doi.org/10.31234/osf.io/

5bpfz

Italy and

Spain, Europe

“To examine the emotional impact of the

quarantine on children and adolescents.”

COVID-19

pandemic,

quarantine

Emotional state 86% of parents perceived changes in their children’s

emotional state and behaviours during the quarantine.

The most frequent symptoms were difficulty

concentrating (77%), boredom (52%), irritability (39%),

restlessness (39%), nervousness (38%), feelings of

loneliness (31%), uneasiness (30%), and worries (30%).

11% reported family coexistence during quarantine was

“difficult” or “very difficult,” and 62% “easy” or “very

easy.”

Ezpeleta et al. (39).

https://doi.org/10.3390/

ijerph17197327

Spain, Europe “To explore if life conditions of adolescents

during lockdown are associated with mental

health problems.”

Lockdown life

conditions

Emotional and

behavioural

problems

Conduct, peer, prosocial, and total problems scores

increased after lockdown.

Romero et al. (40). https://

doi.org/10.3390/

ijerph17196975

Spain, Europe “To examine the effects of the Spanish

confinement derived from the COVID-19 crisis

on children and their families.”

COVID-19

pandemic,

confinement

Emotional and

behavioural

problems

A majority of children did not show any change in

behaviours addressing negative outcomes (i.e., conduct

problems, emotional problems and hyperactive

behaviour). However, a higher proportion of children

increased rather than decreased negative outcomes,

particularly for hyperactivity.

North America Carroll et al. (41). https://

doi.org/10.3390/

nu12082352

Canada,

North

America

“To examine how health behaviours and level of

family stress, financial and food security have

changed from before/during COVID-19.”

COVID-19

pandemic

Stress According to parents, almost half (49%) of children had

very little concern about COVID-19, 38% were

somewhat concerned, and 7% were very much

concerned.

Ellis et al. (42). http://dx.

doi.org/10.1037/

cbs0000215

Canada,

North

America

“To examine the relationships between

psychological adjustment and reported stress

associated with the initial COVID-19 crisis.”

COVID-19

pandemic

Stress, loneliness,

and depression

43% reported to be “very concerned” about the

pandemic. As a whole, adolescents’ stress about

COVID-19 was significantly related to poorer adjustment,

including more reported depression and greater

loneliness.

Drouin et al. (43). https://

doi.org/10.1089/cyber.

2020.0284

United States,

North

America

“To examine the interaction between social

media use and feelings of anxiety during times

of crisis.”

Internet/technology

use

Anxiety Moderate or severe anxiety symptoms were reported by

50% of parents and 63% rated their child as

experiencing anxiety symptoms on several days or more.

86% felt that social distancing restrictions had at least a

small negative effect on their child’s mental health.

Fitzpatrick et al. (44).

https://doi.org/10.1007/

s10578-020-01089-z

United States,

North

America

“To identify the primary mental health problems

and needs of children, adolescents, and their

caregivers during COVID-19.”

COVID-19

pandemic

Depression,

anxiety

Children’s depression and anxiety symptom means fell

within the clinical range. Mental health services were

ranked the most urgent for caregivers and adolescents,

second for 6–12 year olds, and third for 1–5 year olds.

(Continued)
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TABLE 2 | Continued

Author, year, DOI Country,

continent

Primary aim/main objective Exposure Mental health

variables—child

and adolescent

Child and adolescent outcomes relevant to the

review

Gassman-Pines

et al. (45). https://doi.org/

10.1542/peds.2020-

007294

United States,

North

America

“To understand whether and how the

COVID-19 crisis has affected parents’ and

children’s psychological well-being.”

COVID-19

pandemic

Well-being Many families have experienced hardships during the

crisis, including job loss, income loss, caregiving burden,

and illness.

Oosterhoff et al. (46).

https://doi.org/10.1016/j.

jadohealth.2020.05.004

United States,

North

America

“To examine adolescents’ motivations and

engagement in social distancing, and their

mental and social health.”

Social distancing Anxiety,

depression,

belonging, burden

No evidence of an association between degree of social

distancing engagement and any indicator of mental or

social health.

Patrick et al. (47). https://

doi.org/10.1542/peds.

2020-016824

United States,

North

America

“To determine how the pandemic and

mitigation efforts affected the physical and

emotional well-being of parents and children.”

COVID-19

pandemic and

mitigation efforts

Well-being 14% of the parents reported worsening behavioural

health for their children.

Russell et al. (48). https://

doi.org/10.1007/s10578-

020-01037-x

United States,

North

America

“To examine concurrent patterns of parents’

experience from a national sample during the

early months of the U.S. COVID-19 pandemic.”

COVID-19

pandemic

Stress and

child-parent

relationship

Results indicate significant linkages between parents’

caregiver burden, mental health, and perceptions of

children’s stress; these in turn are significantly linked to

child-parent closeness and conflict.

South America Garcia de Avila et al. (49).

https://doi.org/10.3390/

ijerph17165757

Brazil, South

America

“To assess the prevalence of anxiety among

Brazilian schoolchildren and study the anxiety

factors associated with social distancing during

the global COVID-19 pandemic.”

COVID-19

pandemic

Anxiety The prevalence of anxiety among children (22%) was

high compared to previous research.

Asanov et al. (50). https://

doi.org/10.1016/j.worlddev.

2020.105225

Ecuador,

South

America

“To learn how students spend their time during

the period of quarantine, examine their access

to remote learning, and measure their mental

health status.”

Remote learning

and quarantine

Depression Closure of schools and social isolation were the two

main problems students say they face. Whilst the

majority (68%) were “happy,” 16% of students had

mental health scores that indicate major depression.
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TABLE 3 | Overview of longitudinal studies organised by continent and country.

Author, year, title, DOI Country,

continent

Tools utilised in study Outcomes relevant to the review

Asia Chen et al. (51) Problematic internet-related behaviors

mediate the associations between levels of internet

engagement and distress among schoolchildren during

COVID-19 lockdown: a longitudinal structural equation

modeling study. https://doi.org/10.1556/2006.2021.

00006

China, Asia Problematic smartphone-application use:

Smartphone Application-Based Addiction Scale

(SABAS): addiction components model.

Problematic social media use: Bergen Social Media

Addiction Scale (BSMAS)

Internet gaming disorder (IGD): Internet Gaming

Disorder Scale-Short Form (IGDS-SF9)

Psychological distress: Depression, Anxiety, Stress

Scale-21 (DASS-21)

School children had greater psychological distress

during the COVID-19 school suspension compared with

before the COVID-19 outbreak

School children spent significantly more time on

smartphones and social media but not gaming during

the school suspension compared to baseline.

Increased problematic use of internet-related activities

among school children was associated with greater

psychological distress.

Teng et al. (52) Depression and anxiety symptoms

associated with internet gaming disorder before and

during the COVID-19 pandemic: a longitudinal study.

https://doi.org/10.1556/2006.2021.00016

China, Asia Videogame use: open questions where participants list

the names of their three favourite videogames, indicating

how frequently they played each game

Internet Gaming Disorder (IDG): The Internet Gaming

Disorder Scale-Short Form (IGDS9-SF)

Degree of perceived impacts caused by the

COVID-19 pandemic on different life domains:

Perceived COVID-19 impacts

Depression: Chinese version of the Centre for

Epidemiologic Studies Depression Scale(CES-D)

Anxiety: The Chinese version of the State-Trait Anxiety

In-ventory (STAI)

For anxiety symptoms, the results showed significantly

higher scores at T2 in comparison to T1 in the total

sample and adolescent sample but not in the child

sample.

With regards to depressive symptoms, no significant

differences emerged across any of the samples.

Both videogame use and IGD increased significantly for

adolescents at T2.

Depressive and anxiety symptoms at T1 positively

predicted IGD and video game use at T2 (especially for

boys), but not inversely.

Perceived COVID-19 impacts mediated the relationship

between depressive and anxiety symptoms at T1 and

IGD at T2.

Europe Paschke et al. (53) Risk factors for prospective

increase in psychological stress during COVID-19

lockdown in a representative sample of adolescents and

their parents. https://doi.org/10.1192/bjo.2021.49

Germany,

Europe

Confidence in parenting: Parental

Self-efficacy Questionnaire Adolescents’ and parents’

emotion regulation problems: Difficulties in Emotion

Regulation Scale, short form Behavioural avoidance:

Procrastination Questionnaire for Students Change in

psychological stress: Perceived Stress Scale (PSS-4)

35% of adolescents reported a significant increase in

psychological stress.

Adolescents and parents who experienced a significant

increase in psychological stress had lower baseline stress

levels than those who did not experience increased

psychological stress during COVID-19 lockdown.

Significant adolescent risk factors for increased

psychological stress included financial worries, increased

psychological stress of the corresponding parent,

procrastination, limited access to emotion regulation

strategies and mainly staying at home during COVID-19

lockdown. High emotional awareness served as a

protective factor for adolescents.

(Continued)
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TABLE 3 | Continued

Author, year, title, DOI Country,

continent

Tools utilised in study Outcomes relevant to the review

Alivernini et al. (54) Physical distancing behavior: the

role of emotions, personality, motivations, and

moral decision-making. https://doi.org/10.1093/jpepsy/

jsaa122

Italy, Europe Positive and Negative Affect: Positive and Negative

Affect Schedule – Children (PANAS-C)

Personality Traits: Italian Ten-Item Personality Inventory

(I-TIPI)

Motivation to Engage in PDB: Autonomous motivation

(e.g., “I engage in PDB because I find it personally

meaningful”) and controlled motivation (e.g., “I engage in

PDB because I would feel ashamed not to”).

Moral Disengagement: assessed by six items

(adapted from a previous survey on Italian young people)

Intention to Engage in Physical Distancing

Behaviour (PDB): assessed by six items (adapted from

a previous survey on Italian young people)

Physical Distancing Behaviour: assessed by

three items

Compared with 1 year earlier, adolescents experienced

fewer positive emotions and more negative emotions

after the COVID-19 national lockdown

Giménez-Dasí et al. (55) Six weeks of confinement:

psychological effects on a sample of children in early

childhood and primary education. https://doi.org/10.

3389/fpsyg.2020.590463

Spain, Europe System of Evaluation of Children and Adolescents

(SENA) (selected scales): Attentional Problems;

Depression, Challenging Behaviours; Emotional

regulation; Hyperactivity; Willingness to study (only for

the Primary Education group)

No differences in mean scores before and after 4–6

weeks of confinement were detected among the

3-year-old children.

Some change was observed among the 6–10-year-olds.

The children obtained lower scores in dimensions related

to self-regulation (emotional, attentional, and behavioural)

and in willingness to study. No change was identified for

depression or challenging behaviour

Achterberg et al. (56) Perceived stress as mediator for

longitudinal effects of the COVID-19 lockdown on

wellbeing of parents and children. https://doi.org/10.

1038/s41598-021-81720-8

The

Netherlands,

Europe

Children’s externalising and internalising

behaviour: Strength and Difficulties Questionnaire

(SDQ), shortened version

Covid-19 lockdown: Bespoke questions on COVID-19

lockdown related aspects

Perceived stress: Perceived Stress Scale (PSS)

Coping strategies: Positive and negative

coping strategies

Decrease in externalising behaviour over time across

development, and this decrease is decelerated by the

COVID-19 pandemic lockdown. There was no significant

influence of the COVID-19 lockdown on children’s

internalising behaviour.

21% of the children indicated that stress applied to them

in the last 2 weeks of the COVID-19 lockdown.

Children’s externalising behaviour during the lockdown

was significantly predicted by prior externalising

behaviour. Children with higher levels of externalising

behaviour prior to the lockdown perceived more stress

during the lockdown, resulting in an increase in

externalising behaviour during the lockdown.

Perceived stress of children and parents were not

significantly correlated. Parental over-reactivity was

significantly related to children’s perceived stress.

(Continued)
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Author, year, title, DOI Country,

continent

Tools utilised in study Outcomes relevant to the review

Janssen et al. (57) Does the COVID-19 pandemic

impact parents’ and adolescents’ well-being? An

EMA-study on daily affect and parenting. https://doi.org/

10.1371/journal.pone.0240962

The

Netherlands,

Europe

Ecological Momentary Assessment measures:

Affect: adapted and shortened four-item version of the

Positive and Negative Affect Schedule for Children

(PANAS-C); Daily parenting and Daily difficulties and

helpful activities: participants were asked to choose

items from a list of potential activities

Intolerance of uncertainty: 12-item version of the

Intolerance of Uncertainty Scale (IUS)

Depressive symptoms: Patient Health

Questionnaire (PHQ-9)

Adolescents reported 5 main difficulties: boredom (23%),

missing social contact with friends (18%), irritations with

family members (13%), homework (12%), and worry

about the health of others (6%).

No differences in adolescents’ negative affect nor

positive affect during the COVID-19 pandemic, as

compared to a baseline period, were reported.

Parental warmth and criticism, from both the parent and

adolescent perspective, did not differ between before

and during the COVID-19 pandemic.

Intolerance of uncertainty was linked to greater negative

affect in adolescents, and linked to a decrease in

adolescents’ positive affect.

Bignardi et al. (58) Longitudinal increases in childhood

depression symptoms during the COVID-19 lockdown.

http://dx.doi.org/10.1136/archdischild-2020-320372

United Kingdom,

Europe

Emotional Problems: Strengths and Difficulties

Questionnaire (SDQ), emotional problems subscale

Anxiety and Depression: Revised Child Anxiety and

Depression Scale (RCADS) short form

Neighbourhood deprivation: Index of

Multiple Deprivation

A significant increase in depression symptoms during the

UK lockdown was found.

Changes in anxiety and emotional problems were small

and not statistically significant.

North

America

Browne et al. (59) Children’s mental health problems

during the initial emergence of COVID-19. https://doi.

org/10.1037/cap0000273

Canada,

North

America

Emotional and Behavioural Problems: Strengths and

Difficulties Questionnaire (SDQ), total difficulties scale

Impairment: The Impairment Rating Scale (IRS)

Male children enrolled in early childhood education

showed a modest decline in mental health problems

prior to the pandemic announcement by the WHO.

However, following the WHO announcement, male

children’s mental health problems worsened significantly.

No post-pandemic differences over time were observed

for females.

Hawes et al. (60) Increases in depression and anxiety

symptoms in adolescents and young adults during the

COVID-19 pandemic. https://doi.org/10.1017/

S0033291720005358

United States,

North

America

Depression: Children’s depression inventory (CDI)

Anxiety: Screen for child anxiety-related disorders

(SCARED)

Experiences related to the COVID-19 pandemic:

Pandemic experiences survey

Psychiatric symptoms increased during the pandemic,

including depression, panic/somatic symptoms,

generalised anxiety, and social anxiety. Post-hoc

analyses reveal that depression and panic/somatic

symptoms increased for females. In female participants,

there was a nearly 3-fold increase in rates of clinically

elevated depression from before to during the pandemic

and nearly half (49%) experienced clinically elevated

generalised anxiety during the pandemic.

Greater COVID-19 school concerns were associated

with increased depression symptoms and greater

COVID-19 home confinement concerns were associated

with increased generalised anxiety symptoms, and

decreased social anxiety symptoms.

None of the composites were associated with

panic/somatic symptoms. Gender did not moderate any

relationship between pandemic experiences and change

in CDI or SCARED symptoms.

(Continued)
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Author, year, title, DOI Country,

continent

Tools utilised in study Outcomes relevant to the review

Hawes et al. (61) Trajectories of depression, anxiety

and pandemic experiences; A longitudinal study of youth

in New York during the Spring-Summer of 2020. https://

doi.org/10.1016/j.psychres.2021.113778

United States,

North

America

Depression: Children’s Depression Inventory (CDI)

Anxiety: Screen for Child Anxiety Related Disorders

(SCARED)

Pandemic experiences: Pandemic experiences survey

Multilevel growth modelling indicated that symptoms of

depression and anxiety peaked around late April/early

May and then decreased through May–July. Some

pandemic experiences followed a similar quadratic

trajectory, while others decreased linearly across the

study. Specific relationships emerged between some

types of pandemic experiences and depression and

anxiety symptoms.

Penner et al. (62) Change in youth mental health during

the COVID-19 pandemic in a majority Hispanic/Latinx

US sample. https://doi.org/10.1016/j.jaac.2020.12.027

United States,

North

America

Effects of the COVID-19 Pandemic at Home:

COVID-19 survey for youths, adapted: experiences at

home during the COVID-19 pandemic

Emotional and behavioural problems: Brief Problem

Monitor (BPM)

The majority of youths reported only “a little” or “not at all”

for difficult family relationships, loneliness, stress, parent

stress, conflict with parents, worsened relationships with

parents, and parent impatience during the pandemic.

Around 80% of students reported “a little,” “a lot,” or “a

whole lot” for parents’ level of understanding, ability to

make the child feel better, and ability to help the child

manage stress during the pandemic.

For youths who had elevated levels of mental health

problems before the pandemic, symptoms were

significantly reduced across domains during the

pandemic. Reductions in internalising, externalising, and

total problems were clinically significant.

For other youths, there were statistically significant

reductions in internalising and total problems, and no

change in attention or externalising problems. Post hoc

analyses revealed that better family functioning was

consistently related to lower mental health symptoms in

youths during COVID-19 follow-ups.

Rogers et al. (63) Adolescents’ perceived

socio-emotional impact of COVID-19 and implications

for mental health: results from a U.S.-based

mixed-methods study. https://doi.org/10.1016/j.

jadohealth.2020.09.039

United States,

North

America

Indices of mental health: Depressive symptoms: the

Children’s Depression Inventory short version; Anxiety

symptoms: the seven-item Generalised Anxiety Disorder

Scale and Loneliness: was assessed using the

three-item Loneliness Scale

Perceived relationship changes during COVID-19

pandemic: Six questions were developed to assess

how relationships had changed during the COVID-19

pandemic

Perceived mood changes during COVID-19

pandemic: Six items were developed regarding mood

changes during COVID-19

In general adolescents reported low levels of mental

health problems before the COVID-19 pandemic. Small

significant increases in depressive symptoms, anxiety

symptoms and loneliness were detected between before

and during the pandemic.

Adolescents reportedly spent less time with friends and,

despite online interaction, felt a lack of emotional

connexion and a decrease in overall friend support. On

the contrary, adolescents perceived overall increases in

family support and some adolescents perceived

decreases in family conflict during COVID-19. The

decline in friend support during the pandemic was found

to be related to higher depressive symptoms, and the

feeling of more conflict with friends during the pandemic

was also found to be related to more loneliness.

Additionally, greater perceived increases in family conflict

during the pandemic was found to be related to more

depressive symptoms and greater loneliness.

(Continued)
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Australia Magson et al. (64) Risk and protective factors for

prospective changes in adolescent mental health during

the COVID-19 pandemic. https://doi.org/10.1007/

s10964-020-01332-9

Australia,

Australia

Generalised anxiety: Generalised Anxiety subscale of

the Spence Children’s Anxiety Scale

Depressive symptoms: Short Mood and Feelings

Questionnaire - Child Version

Life satisfaction: Student’s Life Satisfaction Scale

COVID-19 related distress: 18 items were developed

to assess COVID-19 related distress

Disruption to schooling: four items were developed to

assess format of school attendance, difficulties during

online learning, motivation to complete school work, and

impact on education

Media exposure: two items to assess exposure to

traditional news media

Interpersonal conflict: four items were developed to

assess change in interpersonal conflict between

adolescents and their mothers, fathers, siblings, and

friends due to the COVID-19 social distancing rules and

stay at home restriction

Social connectedness: Social Connectedness Scale

Adherence to COVID-19 Australian government

stay-at home directive: how often adolescents had left

their home

In general, adolescents reported low to moderate levels

of COVID-19 related stress. The most distressing issue

reported was not being able to see friends, closely

followed by a friend or family member contracting and

getting very sick and/or dying from COVID-19.

Significant increases in depression and anxiety

symptoms were reported as well as a significant

decrease in life satisfaction from before to during the

pandemic, which was particularly pronounced among

girls. Age did not moderate change in depressive

symptoms, anxiety, or life satisfaction.

COVID-19 related stress, online learning difficulties, and

increased conflict with parents predicted increases in

mental health problems from before to during the

pandemic, whereas adherence to stay-at-home orders

(government restrictions) and feeling socially connected

(greater exposure to traditional media) during the

COVID-19 lockdown was associated to less distress.

Munasinghe et al. (65) The impact of physical

distancing policies during the COVID-19 pandemic on

health and well-being among Australian adolescents.

https://doi.org/10.1016/j.jadohealth.2020.08.008

Australia,

Australia

Psychological well-being: Psychological distress:

Kessler Psychological Distress 6-item scale; Well-being:

The Engagement, Perseverance, Optimism,

Connectedness, and Happiness (EPOCH); Social

relationships: measured based on the question: “In the

past hour, who were you with?”

Physical Activity: PACE + Adolescent Physical Activity

Measures

Sedentary behaviour: Adolescent Sedentary Activities

Questions (modified)

Diet: New South Wales Centre for Public Health Nutrition

Physical distancing measures were associated with

decreases in happiness and positive emotions and

slightly increased psychological distress.
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FIGURE 1 | Flow diagram of the selection process.

(54, 65), and life satisfaction (64). However, a study from
Spain reported no significant change among preschool-aged
children and, despite some statistically significant differences
in a primary school-aged group, no change was identified for

depression or challenging behaviour (55). Similarly, a study
from China reported significant changes in anxiety among
adolescents but not children, and no change was identified
for depression (67). In a Canadian study, significant impact
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on emotional and behavioural problems was detected for
male children enrolled in early childhood education, but not
females (59). A study from Australia reported no differences
in adolescents’ reports on negative affect, nor positive affect,
during the pandemic as compared to a baseline period (57).
Longitudinal research from the Netherlands reported findings
with a developmental perspective; although a slight reduction
was seen in externalising problems from pre-pandemic to during
pandemic, this was considered in line with developmental
trajectory and it was interpreted that the pandemic had
decelerated the expected reduction (56). A further study, which
used a majority Hispanic/Latinx sample in the United States
(US), reported a reduction in emotional and behavioural
problems from before to during the pandemic; the reduction
was greater for those who had elevated mental health problems
pre-pandemic (62).

One of the identified longitudinal studies did not seek to
compare pre-and post-pandemic mental health outcomes but
instead to track the trajectory of mental health symptomatology
during the pandemic period among youth in New York, US (68).
This study reported that symptoms of depression and anxiety
peaked around late April/early May and then decreased through
May to July 2020 (68).

When specifically considering the impact of societal control
measures, which have varied internationally, many studies
suggested negative impact yet the evidence was mixed. The
closure of schools and home quarantine, sometimes referred
to as “lockdown,” was reportedly negatively associated with
children’s mental health outcomes across various international
settings (28, 33, 39, 53, 54, 56, 66), as were physical distancing
measures (65). Boredom and difficulty concentrating emerged
as specific concerns (35, 38), which is understandable given the
loss of routine that comes with such control measures. In a
couple of studies, the children themselves reported the closure
of schools, social isolation and not being able to see friends as the
most pressing problems they were facing during the pandemic
(50, 64), and a further study reported that decline in support
from friends was associated with higher depressive symptoms
(63). Yet, other studies reported a lack of association between
degree of social distancing engagement (46) and isolation (30)
with mental health outcomes, and one study even detected an
association between adherence to stay-at-home orders and lower
levels of distress (64). Interestingly, one study indicated that
greater COVID-19 home confinement concerns were associated
with increased generalised anxiety symptoms, yet decreased social
anxiety symptoms (60). There was also indication of the societal
control measures enhancing family togetherness (33, 38, 63), and
in one study around a fifth of the children reported being more
satisfied with life during school closures (15).

What Is the Evidence From Different

Geographical Regions?
Nearly half of the included studies were conducted in Asia
(n = 25), predominantly in China (n = 17/25). As COVID-19
originated in China, it is not surprising that the country is at the
forefront of publishing research about the pandemic; yet, it must

be recognised that many factors affect investigation time frames.
The Chinese government imposed strict containment measures
in January 2020, which were eased from February 2020 with
localised restrictions re-imposed in new “hotspots.” The number
of reported COVID-19 cases has remained low ever since.
Although relatively brief, the societal infection control measures
in China were among the strictest worldwide. Theoretically, it
could be argued that such strict measures had a particularly
adverse effect on children and adolescents’ mental health. Most
of the Chinese research was cross-sectional (n = 15/17), and
largely explored depression and/or anxiety symptomatology
among children and adolescents (n = 10/15), with prevalence
rates ranging from 2 to 44%. Despite the mixed cross-sectional
evidence, the two longitudinal studies conducted in China (51,
67) reported increased psychological distress, particularly anxiety
symptoms among adolescents.

Further research from Asia was conducted in Bangladesh
(n = 1), Iran (n = 2), Israel (n = 1), Taiwan (n = 1),
and Turkey (n = 3). All of these studies were cross-sectional.
Although some studies only reported prevalence of mental health
symptomatology (23) and perceived quality of life (27), others
explored mediating factors and indicated evidence of interaction
between internet-related behaviours and child and adolescent
mental health (24, 26), as well as parental mental health and child
and adolescent mental health (7, 25).

Only one included study was from Africa, which was
conducted in Nigeria where a nationwide lockdown was
introduced in late March 2020 and lifted in May 2020 due
to public unrest about the socio-economic consequences. This
single study explored the impact of isolation on school students
(30); it reported no impact on COVID-19 anxiety and lower
examination anxiety among an isolated group compared with a
non-isolated group. Since the publication of the study, Nigeria
has experienced an increase in COVID-19 cases and imposed
further societal lockdown measures.

Of the European studies (n = 16), half were conducted in
Italy (n = 8). In February 2020, there was a severe outbreak of
COVID-19 in northern Italy, which was placed into lockdown.
A national lockdown followed in March 2020, which was
gradually eased from May 2020. During the first wave of the
pandemic, the number of active cases in Italy was one of the
highest in the world. Most of the Italian studies were cross-
sectional (n = 7) and reported high levels of mental health and
well-being issues among children and adolescents during the
pandemic, as well as evidence of interaction between parental
mental health and child and adolescent mental health (36, 37).
The only longitudinal study conducted in Italy reported that,
compared with 1 year earlier, adolescents experienced fewer
positive emotions and more negative emotions after the COVID-
19 national lockdown (54).

Further research from Europe was conducted in Belgium
(n = 1), Spain (n = 4), Germany (n = 1), the Netherlands
(n = 2), and the United Kingdom (n = 1). Increased depressive
symptoms were reported in the UK (66), there was some evidence
of increased psychological stress in Germany (53), the evidence
from Spain was mixed (38–40, 55), and only slight impact
was interpreted in the Netherlands (56, 57). The Belgian study
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explored the relationship between anxiety and social media (31).
All these European countries have implemented a “lockdown” of
some form. Yet, the lockdown approach in the Netherlands has
been relatively relaxed compared to other European countries,
with the government implementing its so-called “intelligent
lockdown” whereby people were asked to stay home but were
still allowed to move around freely as long as they kept a
distance of 1.5m to others. The varying “lockdown” approaches
could, in part, account for the varying impacts on child and
adolescent mental health; yet, it is difficult to conclude this from
the available evidence.

There were 13 studies from North America and most of the
studies (n= 10/13) were conducted in the US and the remaining
(n= 3/13) in Canada. The majority of the US studies were cross-
sectional (n = 6/10) and reported: negative association between
the pandemic and societal control measures and the mental
health of children and adolescents (43, 47); how parental mental
health was associated to their children/adolescents’ mental health
(43, 48) or how parents’ and children’s well-being in the post-
crisis period was strongly associated with the number of crisis-
related hardships (such as job loss, income loss, caregiving
burden, and illness) that the family experienced (45). One
study reported that children’s mental health fell within the
clinical range, however, mental health symptoms were positively
associated with the number of children in the home (44).
Oosterhoff et al. (46) did not find any evidence of a potential
association between degree of social distancing nor any indicator
of mental health. Three of the longitudinal studies reported
a significant increase, albeit small, in symptoms of mental ill-
health during the pandemic (compared to before the pandemic)
(60, 63, 68).

The two Canadian cross-sectional studies reported: 43% of
adolescents expressed they were “very concerned” about the
pandemic (42) while Carroll et al. (41) reported that, according
to parents, almost half (49%) of children had very little concern
about COVID-19, 38% were somewhat concerned, and 7% were
very much concerned. Browne et al. (59), the only longitudinal
study from Canada, reported that male children’s mental health
problems worsened significantly during the pandemic. No
significant differences over time were observed for females.

There were two cross-sectional studies conducted in South
America as another geographical region: one from Brazil and the
other from Ecuador. Garcia de Avila (49) assessed the prevalence
of anxiety among Brazilian school-children and reported a
high prevalence of anxiety (19%), especially among children
with parents with essential jobs and those who were social
distancing without parents. Asanov et al. (50) assessed the mental
health of Ecuadorian high-school students during the COVID-19
quarantine and reported that 16% of students had mental health
scores that indicated major depression.

The two studies conducted in Australia were both longitudinal
studies and reported the negative impact of COVID-19 and
associated societal control measures on the mental health of
children and adolescents. Magson et al. (64) found significant
increases in depression and anxiety symptoms as well as
a significant decrease in life satisfaction among adolescents,
from before to during the pandemic, which was particularly

pronounced among girls. Similarly, Munasinghe et al. (65)
investigated changes in well-being during the early period of
physical distancing among adolescents and results highlighted
that the implementation of physical distancing interventions was
associated with decreases in well-being.

Are There Any Protective Factors

Associated With a Lower Likelihood of

Mental Health Problem Outcomes?
Some potential protective factors, i.e., characteristics associated
with a lower likelihood of negative outcomes or that reduce the
negative impact, were identified in the scoping review. With
regard to internal protective factors, strong resilience and positive
emotion regulation were associated with better mental health
outcomes among adolescents (17, 20, 53). On a behavioural level,
physical activity was reportedly associated with improved mood
among children and adolescents (11, 21). The social environment
also appears to play a role, with parental self-efficacy (36), family
functioning (62), and emotion regulation (25) as well as level of
social support (12) associated with better outcomes.

Are There Any Factors Associated With a

Higher Likelihood of Mental Health

Problem Outcomes?
A number of factors associated with poorer mental health
outcomes were identified in the scoping review. The level of
concern about COVID-19 among adolescents was found to
be associated with poorer mental health outcomes (29, 42),
and could be related to internal factors such as emotional
reactivity and experiential avoidance (29, 53) as well as exposure
to excessive information (28). Similarly, greater COVID-19
school concerns were associated with increased depression
symptoms (60). The presence of COVID-19 cases in adolescents’
communities contributed to poorer mental health, which was
more pronounced for older adolescents (13). Several studies
indicated that parental mental health problems were related to
poorer child and adolescent outcomes (7, 16, 25, 37, 48, 53, 56),
which strengthens the evidence that social environment is an
important factor. Internet, social media and video game use was
another common research topic, evidence from which suggests
negative association with child and adolescent mental health
(9, 18, 24, 26, 31, 51, 67).

DISCUSSION

This scoping review brings together all the published studies
exploring child and adolescent mental health during the COVID-
19 pandemic around the world, published until December 2020,
and all longitudinal studies until early May 2021. In just over
a year there were 59 studies that met the inclusion criteria for
this review. The figure would have been higher if the focus of
the second review process had not been narrowed to longitudinal
studies only. This highlights the extensive research activity during
the pandemic period. Yet, only 15 of the studies adopted a
longitudinal research design, which means evidence on how
the COVID-19 pandemic and societal control measures have
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affected the mental health of children and adolescents is still
somewhat limited.

The definition of “child” and “adolescent” varied across
the included studies; yet, most reportedly involved adolescents
(n = 30; 63%). Around a third of the studies relied only on
parent reports to measure child and adolescent mental health
(n= 19: 32%). Across all the included studies, a range of outcome
measures were used to assess mental health including bespoke
questions formulated for the purpose of the research (Tables 2,
3). It is important to highlight here the timing of when data was
collected and how it changed from one study to the other: in
some of the studies, data were collected at the very beginning of
the pandemic (already from February 2020); some other studies
collected their data during the first COVID-19 peak (March,
April, or May 2020) according to each country; and in some
other studies data were collected when the pandemic seemed to
be under control and societal control measures were no longer
very strict. There is some evidence to suggest that the timing of
data collection could affect findings (68).

Most studies reported negative impact of COVID-19 on
child and adolescent mental health outcomes, yet the evidence
was mixed (Tables 2, 3). This was also the case for studies
investigating societal control measures. Strong resilience, positive
emotion regulation, physical activity, parental self-efficacy,
family functioning and emotional regulation, and social support
were reported as protective factors. On the contrary, emotional
reactivity and experiential avoidance, exposure to excessive
information, COVID-19 school concerns, presence of COVID-
19 cases in the community, parental mental health problems, and
high internet, social media, and video game use were all identified
as potentially harmful factors.

Collating the evidence in a scoping review such as this
provides an initial step toward addressing negative impact of the
pandemic and child and adolescent mental health. By taking the
various findings across the body of research into consideration,
interventional strategies can be developed. Taking action now
could mitigate longer term impact on the overall health and
mental health of children and adolescents. Not only could this
be helpful in the present day, but it could also be informative
for future pandemics. In terms of the nature of intervention, the
aforementioned protective and harmful factors identified in the
literature provide grounding for potential intervention targets.

Under this unprecedented and current situation due to the
COVID-19 pandemic and societal infection control measures,
the levels of physical activity and sedentary behaviour of children
and adolescents are important aspects to be considered. Physical
activity was shown to be associated with better mood state
during the pandemic by two studies (11, 21). Both studies were
conducted in China, which somewhat limits the generalisability
of the findings. However, the extant literature on physical activity
and mental health outcomes is supportive of this relationship:
physical activity and mental health (69–73). COVID-19 is an
ongoing pandemic that may affect physical activity patterns and
sedentary time in the longer-term (74). These results highlight
the need for interventions to keep children and adolescents active
and fit during the pandemic (74, 75). A number of systematic
reviews andmeta-analyses assessing the potential of school-based

interventions have reported physical activity as a positive and
promising strategy to improve child and adolescentmental health
(73, 76, 77); however, an alternative approach in the context of
a pandemic should be investigated since so many stay-at-home
orders are intermittently in place.

Another protective factor identified in the review that could be
considered as an intervention target is parental self-efficacy (36).
Conversely, parental mental health problems were associated
with poorer outcomes among children and adolescents (7, 16,
25, 37, 48). Morelli et al. (36) make the case that, although
parents are likely to be exposed to high levels of stress during
the pandemic period, support can be offered in how to introduce
daily structure and promote positive emotional functioning in
their children. There are evidence-based parenting programs that
cover these topics (78). Guidance on how to talk to children about
the COVID-19 pandemic, including the loss of loved ones, has
been published (79) as well as a picture book to read together
with children (80).

Spending more time using social media and reading the news
had a strong negative association with mental health outcomes
(9). Some of the studies discussed that feeling lonely and anxious
motivated children and adolescents to use social media more
often mainly to cope with the situation and with the lack of
social contact; however, it resulted in even more negative feelings
of anxiety, depression and loneliness (43). An aspect related
to this that should be considered more generally is screen use
(81). Excessive screen use is known to impact on sleep and
physical activity (82) and has been linked with poorer language
skills, lower school performance and classroom engagement,
social/emotional difficulties, and reduced psychological well-
being (81). Although screen media use among children and
adolescents can be used with positive intentions, such as for
education or to interact with friends and family and can award
parents time to complete necessary tasks, it is an area of concern,
especially during the COVID-19 pandemic (81, 83). Research on
online social network site (SNS) addiction, such as excessive and
compulsive online social networking, is growing (84). Not being
a formally recognised diagnosis, well-documented therapeutic
interventions are difficult to find. However, interventions and
preventive efforts proven effective for other addictive behaviours,
such as self-help strategies and therapies, can be applied to SNS
addiction (84). In 2019, WHO released guidelines (85) stating
that screen time is not recommended for children 1 year or
under and for children 2–4 years old, the daily sedentary screen
time should not be more than 1 h. Reading and storytelling are
promoted as alternative sedentary activities (85).

This review comes with some limitations. Certain
requirements that are placed on a more comprehensive
systematic review, e.g., that the relevance of all studies must be
checked by two independent reviewers, were omitted to be able
to compile the findings from the literature in an efficient manner.
This entails limitations in both accuracy and the scope of the
material. Most of the included studies had a cross-sectional
design, and therefore the direction of the association cannot
be inferred, as the results do not provide knowledge about
causation, but only about mathematical relationships. Yet, the
second search performed to update the review with a particular
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focus on longitudinal studies can be considered a strength. Other
methodological limitations of the studies include common use of
convenience sampling, parent report in place of direct report in
several studies, as well as a lack of validated outcome measures in
some studies. Finally, the heterogeneity of the included studies
and geographical variation limits comparability, and negates the
possibility of meta-analysis. Therefore, only narrative description
of the study findings was provided in the review. For all the above
limitations, the results should be interpreted with caution. As
more studies are added to the body of literature, the formation of
the evidence could shift. This overview should therefore be seen
as a “snapshot” of the current literature.

CONCLUSIONS

Due to the methodological heterogeneity of the studies included
in this scoping review, as well as the low number of longitudinal
studies and geographical variation, it is challenging to draw
definitive conclusions about the real impact of the COVID-19
pandemic and societal infection control measures on the mental
health of children and adolescents. However, the existing body of
research gives some insight to potential protective and harmful
factors that can be used to inform how parents, clinicians and
policy makers can take action to mitigate the effects of the
pandemic. From the protective and harmful factors identified in
the scoping review, some potential intervention targets have been
identified. Namely, interventions to promote physical activity
and reduce screen time among children and adolescents, as well
as parenting support programs to increase parental self-efficacy
and promote positive and warm parent-child relationships.
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Background: The lockdowns associated with the COVID-19 pandemic has been called

a crisis in mental health, and adolescents may have been among the most affected.

Comparing the first period of societal lockdown in spring 2020 to periods going back to

2014 using a rich cross-sectional dataset based on repeated surveys, we explore the

potential changes in self-reported mental well-being across sociodemographic groups

among Norway’s adolescents.

Methods: Norway closed schools and implemented strict restrictions in March 2020;

an electronic questionnaire survey was distributed to lower secondary school students in

Trøndelag county (N = 2,443) in May 2020. Results were compared with similar surveys

conducted annually in the same county dating back to 2014. Logistic regression models

were applied to investigate potential changes in depressive symptoms, loneliness, and

quality of life and life satisfaction, and to detect possible differences in the impact of

lockdown between the genders and socioeconomic groups.

Results: The prevalence of boys and girls reporting high quality of life (43–34%;

23–16%) and life satisfaction (91–80%; 82–69%) decreased significantly compared to

the pre-pandemic. For girls only, lockdown was associated with higher odds for reporting

high depressive symptoms. As expected, the least privileged socioeconomic groups

showed the greatest psychological distress. However, our trend analyses provided no

evidence that the socioeconomic inequalities in psychological distress (according to

prevalence of high depressive symptoms or loneliness) changed substantial in any

direction during the first wave of the pandemic [between the pre-pandemic and inter-

pandemic periods].

Conclusion: Adolescents are vulnerable, and interventions should provide them with

mental health support during crises such as societal lockdown. In particular, the

social and health policy, public health, and further research should target these least

privileged groups.

Keywords: mental well-being, adolescents, COVID-19, socioeconomic inequalities, Norway, lower secondary

school
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INTRODUCTION

Like most countries, Norway closed its borders and introduced a
nationwide-lockdown in March 2020, in order to slow the spread
of COVID-19 and to lessen pressure on its healthcare system.
This led to, among other things, closed schools, a temporary ban
on leisure activities, and requirements for social distancing. Not
since World War II has Norway’s population been subjected to
such drastic restrictions as during the first wave of the pandemic.

The abrupt and sudden change in everyday life was
challenging. The adolescents and young people, who rely heavily
on peer connections for emotional and social support, and for
social development were particularly vulnerable (1, 2). Moreover,
the links between interpersonal stress and the onset of emotional
distress are strong among adolescents (3). Psychological stressors
like financial insecurity, concern for one’s own and others’
health, lack of social and physical activities, and boredom,
negatively impact the mood and mental well-being (4–7). A
review of the studies on the impact of quarantines prior to
2020 by Brooks et al. (8) eight found that the psychological
effects may be wide-ranging, substantial and long lasting, leading
to more tension, irritability, and family conflicts. In addition,
social isolation and loneliness have been associated with negative
mental health outcomes (9); leading to the politicians and mental
health advocates, and other professionals expressing concern
about impacts of the COVID-19 lockdowns on adolescents’
mental health and well-being, especially among those already in
vulnerable life situations (10).

Findings from studies prior to the COVID-19 pandemic
shows that the majority of Norwegian adolescents were satisfied
with their lives. They had good relations with their parents,
teachers, and friends. Also, they were satisfied with their
schools and local communities and optimistic about their futures
(11–13). Norwegian adolescents in low-income families have
reported a lower life satisfaction than those in families with
high socioeconomic positions (SEPs) (11, 14). A study on trends
in socioeconomic inequalities in Norwegian adolescents’ mental
health from 2014 to 2018 reported higher symptom load with
decreasing SEP levels for both boys and girls (15). In addition,
as in many other high-income countries, Norway’s adolescents,
and young adults, especially girls, have shown an increasing
trend of subjective mental-health complaints and loneliness in
the past decade (11, 12, 16). In this trend the connection between
SEP and self-reported psychological distress has persisted (11).
The societal lockdown during the first wave of the pandemic
unprecedently changed the young people’s daily routine and how
they organized themselves socially. Withdrawal from the school,
social life, and leisure activities in addition to spendingmore time
at home were among the most significant changes. A growing

body of literature suggest that the experience of disruption from

daily routine and social scaffold due to the school closures may

increase the stress responses and pose a threat to mental health

in adolescents (17, 18). Such impacts should be weighed against
future decisions to close schools during pandemics. While the
evidence from past epidemics suggest that closing schools can
have a significant effect on reducing infection rates and flattening
the curve (19, 20); recent modeling studies suggest that school

closures have had far less impact than other social distancing
interventions on the spread of COVID-19 (17).

Although several studies have investigated psychological
effects of lockdowns on adolescents (21–32), only one have
compared their mental state during lockdown with data collected
before the pandemic and explored the impact of such across
gender and socioeconomic subgroups (33), in spite of evidence
that some groups seem to be more vulnerable to the mental
health burden of the COVID-19 pandemic (34).We address these
research gaps by using a rich cross-sectional dataset based on
repeated surveys of adolescents in Norway begun in 2014 and
repeated during the lockdown. The present study explores the
following research questions:

1. Has mental well-being, defined as life satisfaction, quality of
life, depressive symptoms, and loneliness, among adolescents
attending lower secondary school changed during lockdown,
compared to the pre-pandemic situation?

2. Are gender and family SEP related to adolescents’ mental
well-being and has this potential association changed from
pre-pandemic to lockdown situations times?

MATERIALS AND METHODS

Study Procedure
This study is based on data from two similar questionnaires
administered in spring 2020: before lockdown (T1) and during
lockdown (T2), as society reopened after the first wave of the
COVID-19 pandemic. The questionnaire data collected prior
to the pandemic is from the Norwegian national youth survey,
Ungdata (12, 35, 36). Ungdata is an annual cross-sectional,
quality assured and standardized system that surveys adolescents
attending lower and higher secondary education in Norway
(37). It is administered at school during the school hours, and
the participation is voluntary, based on the parent’s’ informed
consent. The survey covers a wide range of aspects of Norwegian
youths’ lives, and it is an important source of information on
young people’s health and well-being, both at the municipal
and national levels. The Welfare Research Institute NOVA (at
OsloMet) is, together with Norway’s seven regional drug and
alcohol competence centers (KoRus), responsible for conducting
the survey. For a comprehensive description of the Ungdata
survey, see www.ungdata.no/english/.

Based on the Ungdata questionnaire researchers at NOVA
designed a similar COVID-19-relevant questionnaire and offered
it to KoRus—Midt to use to survey the adolescents in Trøndelag
county. All 38 municipalities in Trøndelag county were invited to
take part in the COVID-19 survey, of which 10 participated. The
survey took place between the 14th and 20th of May using open
link access to ensure anonymity. Participation was voluntary and
based on the parents’ informed consent. As national restrictions
gradually were relaxed beginning May 11, municipalities opened
their schools at different times and at different paces. The location
of the adolescents responding to the T1 questionnaire was the
school classrooms and either the classrooms or at home in T2
due to prevailing COVID-19 conditions.
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In addition to T1 and T2, supplement analyzes consist of
respondents from the Ungdata survey in Trøndelag County
during the period from 2014 to 2018. Due to a pre-planned
extensive survey in 2020 Ungdata was not conducted in 2019.
Norway’s third largest city, Trondheim, is in this county,
however, as they are considerably more populated and has only
participated once during this time period they are not included
in this study.

Study Sample
Our study sample consists of students in the 10 participating
municipalities enrolled in level 2 in the International Standard
Classification of Education (ISCED). In Norway, students
generally begin ISCED level 2 at age 13 and complete it
the year they turn 16. Programs classified at ISCED level 2
may, for example, be referred to as “junior secondary school,”
“middle school,” or “(junior) high school”; For international
comparability we will use the term “lower secondary education,”
as recommended by the ISCED. In this study, all students
attending lower secondary education who either completed the
Ungdata survey spring 2020 before the pandemic (T1, n= 2,443)
or the COVID-19 survey lockdown (T2, n = 2,011) were
included. We excluded individuals with missing information on
gender (n= 77) and family SEP (n= 294). There was no missing
information on school grade level. A total of 2,126 and 1,957
adolescents completed the surveys at T1 and T2, respectively.
The percentage of boys and girls who completed the survey was
evenly distributed between 8th (33 vs. 32%), 9th (32 vs. 33%), and
10th (35%) school grade level. The share of adolescents with a
low family SEP was higher in the T1 sample compared with the
T2 sample in both boys (21 vs. 12%) and girls (19 vs. 10%). The
study sample was further reduced in the parametric estimations
due to individuals missing information on depressive symptoms
(n = 175), loneliness (n = 193), quality of life (n = 92), and life
satisfaction (n= 76).

We apply supplementary trend analyses of depressive
symptoms (n = 16,940) and loneliness (n = 16,847) across
socioeconomic groups in the county of Trøndelag from 2014
until the lockdown (T2).

Measures
Depressive Symptoms
Depressive symptoms were measured by means of six items
derived from the Hopkins Symptom Checklist, constituting the
“Depressive Mood Inventory” (38, 39). Adolescents reported
if they during the past week had been affected by any of the
following issues: “felt that everything is a struggle”; “had sleep
problems”; “felt unhappy, sad, or depressed”; “felt hopeless about
the future”; “felt stiff or tense”; and “worried too much about
things.” Each item was answered on a four-point scale ranging
from “not at all” (1) to “a great deal” (4).

A mean symptom score was constructed by adding up the
scores (1–4) on all the items and dividing it by the number of
completed items, given response to at least half of the statements.
Furthermore, we constructed a dichotomous variable identifying
adolescents reporting moderate to high depressive symptom
load. Similar to (12, 13) we used a cutoff score of 3. Thus, we

considered those adolescents who, on average, report at least
“quite a lot of ailments” to have a high depressive symptom load.

Loneliness
Symptoms of loneliness were measured by asking the adolescents
to rate, on a four-point scale ranging from “not at all” (1) to
“a great deal” (4), whether they had “felt lonely” during the
past week. We constructed a dichotomous variable identifying
adolescents who reported that they had felt lonely “quite a lot”
or “a great deal” during the past week.

Life Satisfaction
Life satisfaction was measured using the Cantril’s ladder (40),
which is a widespread measure (41, 42). The students were asked
to rate satisfaction with their own lives on a scale from 0 (worst
possible life) to 10 (best possible life). Similar to Samdal et al. (41)
we apply a cutoff score of ≥6 to identify adolescents with high
life satisfaction.

Quality of Life
Based on a report from the Norwegian Directorate of Health
on measuring subjective quality of life (43), the 2020 surveys
included six individual questions on positive emotions and
experiences of mastery and meaning in own life. With answer
categories from 1 (not at all) to 5 (all the time) adolescents wear
asked to think about the past week and how often they had:
“been happy”; “had lots of energy”; “been engaged”; “felt like
you were mastering things”; “felt useful”; and “been optimistic
about the future.” A mean score was constructed by adding
up the scores (1–5) on all the items and dividing it by the
number of completed items, given response to at least three
of the statements. Adolescents who answered “often” or “all
the time” were categorized as having high quality of life and
contrasted with all other adolescents (i.e., a cut-off score of 4 for
a dichotomous variable).

Socioeconomic Position
Ungdata surveys do not include questions about parents’
occupations or incomes, largely to protect respondents’
anonymity. However, they include a number of questions that
relate to SEP (44). These include questions about their parents’
educational level and the number of books at home as well as
the four-point measuring instrument Family Affluence Scale
II, which elicit number of cars, computers and/or tablets in
the family, number of holiday trips in a year, and whether the
adolescent has their own bedroom (45). A critical review of each
question included in the collective affluence measure, as well as
detailed information on how the measure is developed, appears
in Bakken et al. (44). We calculated a mean sum score, ranging
from 0 to 3, for each study participant. Thereafter n the total
study sample was split into three equally sized groups ordered by
increasing affluence level from low to high (low, medium, and
high). Each of the dimensions used have some clear limitations
as measures of a family’s socioeconomic situation; as a collective
index they probably provide a more robust and valid measure
(46).The scale has been validated alongside other measures of
adolescents’ SEP and compared to measures in which adolescents
report their parents’ income, occupations, and education levels,
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and FAS II has better criterion validity and less susceptibility to
non-response bias (47).

Covariates
Previous studies show that demographic variables such as gender
and agemay predict mental well-being in adolescents (15, 36, 48).
We thus adjusted for gender and school grade level (proxy for
age) in all our parametric models. School grade levels were
categorized as follows: 8th grade (first year in lower secondary
education starts normally at age 13), 9th grade, and 10th grade
(last year in lower secondary education ends normally at age 16).

Statistical Methods
First, descriptive analyses of percentages on demographic
variables and the four mental well-being outcomes (i.e.,
depressive symptoms, loneliness, quality of life, and life
satisfaction) were calculated, and the significance of the
difference between T1 and T2 sample were tested by chi
square tests (Table 1). Second, we examined changes in all four
mental well-being outcomes following lockdown and potential
inequalities between socioeconomic groups separately for boys
(Table 2) and girls (Table 3) by using multiple logistic regression
models (main effect models). The interaction term with SEP and
lockdown was included to examine whether the potential SEP
inequalities in adolescent’s mental well-being have increased or
decreased during lockdown. Third, we examined the associations
between mental well-being and gender, and the hypothetical
interaction with gender and lockdown (Supplementary Table 1).
Fourth and finally, supplementary analysis of changes in
depressive symptoms and loneliness across socioeconomic
groups during the period from 2014 until lockdown was
examined using logistic regression models (Figures 1, 2). We
report odds ratios (OR) along with 95 % confidence intervals
(95% CI). A threshold of 0.05 was used for statistical significance.
All data management and statistical analysis were conducted in
Stata/MP software (Version 13).

RESULTS

Mental Well-Being Among Adolescents
Before and During the Lockdown Spring
2020
The first aim concerns the changes in mental well-being among
adolescents prior to the pandemic (T1) and lockdown (T2) in
spring 2020. First, the prevalence of students reporting high levels
of “quality of life” and “life satisfaction” decreased significantly
from T1 to T2 for both boys and girls. Table 1 shows that the
percentage of boys reporting high levels of quality of life and life
satisfaction decreased from 23 to 16 and 82 to 69% (p < 0.001),
respectively. The corresponding decreases from T1 to T2 among
girls are 23 to 16 and 82 to 69% (p < 0.001), respectively.

Furthermore, the prevalence of adolescents reporting high
levels of depressive symptoms slightly increased from T1 to
T2, although these increases were not statistically significant for
either boys or girls. The results show, however, an increase of
adolescents reporting high level of complaints in single items
included in the depressive scale. For girls particularly, two

items stand out; “had sleep problems” and “felt unhappy, sad,
or depressed.” For boys, we only observed an increase in the
proportion reporting high symptoms complaints related to the
item “felt hopeless about the future.”

Turning to our parametric estimations, Tables 2, 3 show
the associations between the four mental well-being outcomes
(i.e., depressive symptoms, loneliness, quality of life, and life
satisfaction) and lockdown adjusted for school grade level and
family SEP in boys and girls, respectively. In girls we found
that lockdown was associated with higher odds for reporting
high depressive symptoms (OR = 1.29, 1.03–1.62). We did not
find any association between the lockdown and self-reported
loneliness in neither boys nor girls. The lockdown was negatively
associated with quality of life and life satisfaction in both
boys (OR = 0.65, 0.54–0.79; OR = 0.37, 0.28–0.49) and girls
(OR = 0.64, 0.51–0.81; OR = 0.46, 0.38–1.57). In other words,
the odds of reporting high life satisfaction were about 60%
lower in boys and girls during the lockdown compared to pre-
pandemic levels.

Sociodemographic Inequalities in
Adolescents’ Mental Well-Being, Before
and During Lockdown
To address our second research aim related to inequalities in
student’s mental well-being and quality of life between genders
and socioeconomic groups, and whether the potential effects
of these variables have changed during the pandemic, several
logistic regressionmodels were conducted. The results for each of
the potential moderating factors examined are presented below.
To aid interpretation, the statistical results of all analyses are
described below and summarized in Table 2 (boys) and Table 3

(girls), Supplementary Table 1, and Figures 1, 2.

Gender
Our parametric analyses (Supplementary Table 1) indicate that
girls were more likely than boys to have high levels of depressive
symptoms (OR = 3.05, 95% CI: 2.47–3.73) and loneliness
(OR = 2.50, 95% CI: 2.12–2.95). Girls were less likely to report
high self-reported quality of life (OR = 0.38, 95% CI: 0.33–0.44)
and life satisfaction (OR= 0.48, 95% CI: 0.41–0.57).

Our moderating analyses (interaction models in
Supplementary Table 1) show that the interaction term
with the gender and lockdown was not statistically significant
for any of the measures of mental well-being, indicating that
the observed gender differences have not changed during
the lockdown. Among boys and girls, the probability of high
depressive symptoms and loneliness were higher in 9th and 10th
grade students compared to students in 8th grade. We did not
find similar patterns related to quality of life and life satisfaction.
However, among 9th grade girls we found lower odds for high
life satisfaction compared to girls at the 8th school grade level.

Family SEP
Low family SEP is associated with higher odds of high depressive
symptoms and loneliness in boys (OR = 2.33, p < 0.001;
OR = 1.43, and p = 0.058) and girls (OR = 1.66, p < 0.01;
OR = 1.90, and p < 0.001) compared with their high SEP
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TABLE 1 | Study characteristics and prevalence is of high level of depressive symptoms, loneliness, quality of life, and life satisfaction among boys and girls in lower

secondary education in Trøndelag County, Norway—before and after the lockdown in spring 2020.

Boys (n = 1,984) Girls (n = 2,099)

Pre-pandemic 2020 (n = 1,020) Lockdown 2020 (n = 964) Pre-pandemic 2020 (n = 1,106) Lockdown 2020 (n = 993)

No. % No. % No. % No. %

School grade level

8th grade 339 33.2 295 30.6 354 32 352 35.4

9th grade 328 32.2 363 37.7 361 32.6 355 35.8

10th grade 353 34.6 306 31.7 391 35.4 286 28.8

Family SEP

Low 213*** 20.9 115 11.9 210 19.0 96 9.7

Medium 360 35.3 386 40.0 359 32.5 378 38.1

High 447 43.8 463 48.0 537 48.6 519 52.3

Prevalence’s of high levela

Depressive symptoms 68 7.1 74 8.2 190 17.7 201 20.8

Felt that everything is a struggle 194 20.2 206 22.8 419* 39.0 418 43.6

Had sleep problems 182 18.9 193 21.4 292** 27.1 315 32.7

Felt unhappy, sad, or depressed 140 14.5 153 16.9 338** 31.6 364 37.7

Felt hopeless about the future 125** 13.1 161 18.0 282* 26.4 296 30.7

Felt stiff or tense 160 16.8 160 17.8 304* 28.6 315 33.2

Worried too much about things 231 24.1 193 21.5 538 50.2 480 50.3

Loneliness 123 12.8 141 15.6 289 27.0 285 29.7

Quality of life 440*** 43.3 304 33.6 249*** 22.6 155 16.0

Life-satisfaction 924*** 91.1 739 80.1 901*** 81.8 666 68.8

aComparisons between pre-pandemic and lockdown measures tested by Pearson chi square test *p < 0.05, **p < 0.01, and ***p < 0.001.

TABLE 2 | The impact of family SEP and lockdown during COVID-19 pandemic*, and its interaction on the probability of high level of depressive symptoms, loneliness,

quality of life, and life satisfaction among boys in lower secondary education.

Boys High depressive symptoms Loneliness Quality of life Life satisfaction

Main effect Interaction Main effect Interaction Main effect Interaction Main effect Interaction

Predictors OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI

School grade

8th grade Ref Ref Ref Ref Ref Ref Ref Ref

9th grade 1.83 1.16–2.88 1.83 1.16–2.88 2.12 1.50–2.99 2.13 1.51–3.01 0.96 0.77–1.20 0.96 0.76–1.20 0.81 0.59–1.12 0.81 0.59–1.12

10th grade 1.61 1.01–1.01 1.61 1.01–2.57 1.74 1.22–2.49 1.76 1.23–2.52 0.89 0.70–1.11 0.89 0.70–1.11 0.96 0.69–1.33 0.96 0.69–1.34

Lockdown COVID-19 pandemic

Pre pandemic 2020 Ref Ref Ref Ref Ref Ref Ref Ref

lockdown 1.23 0.87–1.75 1.28 0.62–2.63 1.27 0.98–1.66 1.24 0.67–2.32 0.65 0.54–0.79 0.51 0.31–0.84 0.37 0.28–0.49 0.47 0.27–0.85

Family SEP

High Ref Ref Ref Ref Ref Ref Ref Ref

Medium 1.70 1.14–2.53 1.67 0.92–3.04 1.26 0.94–1.69 1.00 0.47–1.28 0.95 0.78–1.17 0.88 0.67–1.17 0.69 0.52–0.93 0.74 0.44–1.25

Low 2.33 1.46–3.73 2.27 1.19–4.30 1.43 0.99–2.07 1.30 0.79–2.11 0.88 0.67–1.14 0.93 0.67–1.30 0.48 0.34–0.70 0.42 0.25–0.73

Interactions SEP x lockdown

High* lockdown Ref Ref Ref Ref Ref

Medium* lockdown 1.03 0.46–2.30 1.50 0.83–2.71 1.16 0.78–1.75 0.91 0.49–1.72

Low* lockdown 1.05 0.41–2.74 1.19 0.57–2.51 0.80 0.45–1.42 0.76 0.63–2.75

*Adjusted for school grade.
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TABLE 3 | The impact of family SEP and lockdown during COVID-19 pandemic*, and its interaction on the probability of high level of depressive symptoms, loneliness,

quality of life, and life satisfaction among girls in lower secondary education.

Girls High depressive symptoms Loneliness Quality of life Life satisfaction

Main effect Interaction Main effect Interaction Main effect Interaction Main effect Interaction

Predictors OR 95% CI OR 95% CI OR 95% CI OR [95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI

School grade

8th grade Ref Ref Ref Ref Ref Ref Ref Ref

9th grade 1.80 1.35–2.39 1.77 1.33–2.36 1.77 1.39–2.25 1.75 1.38–2.23 0.81 0.62–1.06 0.82 0.63–1.07 0.62 0.48–0.79 0.62 0.49–0.80

10th grade 1.80 1.35–2.40 1.78 1.33–2.38 1.29 1.00–1.65 1.28 0.99–1.64 0.83 0.63–1.08 0.83 0.64–1.09 0.95 0.73–1.23 0.95 0.73–1.24

Lockdown COVID-19 pandemic

Pre pandemic 2020 Ref Ref Ref Ref Ref Ref Ref Ref

lockdown 1.29 1.03–1.62 1.18 0.66–2.13 1.20 0.98–1.46 1.16 0.69–1.95 0.64 0.51–0.81 1.07 0.57–2.0 0.46 0.38–0.57 0.52 0.31–0.87

Family SEP

High Ref Ref Ref Ref Ref Ref Ref Ref

Medium 1.47 1.15–1.87 1.93 1.34–2.78 1.43 1.15–1.77 1.90 1.39–2.59 0.77 0.60–0.98 0.85 0.62–1.17 0.61 0.48–0.76 0.48 0.33–0.69

Low 1.66 1.20–2.30 1.97 1.30–3.00 1.90 1.43–2.53 2.20 1.53–3.16 0.80 0.58–1.12 0.70 0.47–1.05 0.47 0.35–0.64 0.40 0.27–0.60

Interactions SEP × lockdown

Low* lockdown Ref Ref Ref Ref

Medium* lockdown 0.60 0.37–0.98 0.58 0.38–0.90 0.78 0.48–1.30 1.47 0.93–2.34

High* lockdown 0.71 0.36–1.39 0.75 0.41–1.36 1.63 0.81–3.27 1.37 0.74–2.54

*Adjusted for school grade.

FIGURE 1 | Trends in prevalence’s of high depressive symptoms by SEP among boys and girls between 2014 and lockdown spring 2020.
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FIGURE 2 | Trends in prevalence’s of loneliness by SEP among boys and girls between 2014 and lockdown spring 2020.

pairs. Our analysis also suggests that high SEP adolescents were
more likely to report high life satisfaction. High SEP boys and
girls had more than twice the odds for reporting high life
satisfaction compared with their low SEP peers. We did not find
any inequalities between socioeconomic groups in quality of life
among boys. Medium SEP girls had lower odds for reporting high
quality of life (OR = 0.77, 95% CI: 0.60–0.98) compared with
their high SEP counterparts.

Our moderating analyses (the interaction models shown in
Tables 2, 3) do not provide support for any substantial changes in

SEP inequalities in either boys or girls between T1 and T2. That is,

the relative difference in depressive symptoms, loneliness, quality

of life, or life satisfaction between socioeconomic groups did not
change statistically significant between T1 and T2. However, we
found the differences in the share of medium and high SEP girls
reporting high depressive symptoms and loneliness narrowed
between T1 and T2, as high SEP girls reported more problems.

Figures 1, 2 summarize supplementary analyses based on data
in the period between 2014 and T2. The results of the parametric
analyses suggest rising rates of high depressive symptoms and
loneliness across socioeconomic groups and in both genders.
Further, inequalities between the socioeconomic groups in
successive surveys increased. The increase in prevalence of high
depressive symptoms across surveys was lower in high SEP boys
than in their low SEP peers (OR = 0.89, 95% CI: 0.80–0.99)

during the study period. Girls showed a similar trend, but the
increase was not statistically significant at 0.05 level (OR = 0.94,
95% CI: 0.88–1.01). Our analyses do not indicate that these SEP
inequalities changed in any direction between T1 and T2; rather
they seem to illustrate an ongoing trend of rising inequalities at
least since 2014.

DISCUSSION

Key Findings
The present study examines the impact of the societal lockdown
during the first wave of the COVID-19 pandemic on the
mental well-being of Norwegian adolescents. It also examines
how gender and family SEP relate to adolescents’ mental
well-being and whether this potential association changed
in comparison to the pre-pandemic situation. The results
of this study suggest a significant decrease in quality of
life and life satisfaction in both girls and boys during
lockdown. For girls only, lockdown was associated with
higher odds for reporting high depressive symptoms. As
expected, we found distinct socioeconomic inequalities,
with rising rates of psychological distress among the least
privileged socioeconomic groups. However, our trend analyses
provided no evidence that the socioeconomic inequalities in
psychological distress (according to prevalence of high depressive
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symptoms or loneliness) changed between the pre-pandemic and
lockdown periods.

Rising Psychological Distress in the
Adolescents During the First Wave of the
COVID-19 Pandemic
The COVID-19 pandemic has significantly affected the lives
of millions of children and adolescents around the world.
Starting from the initial phase of the pandemic, children,
adolescents, and their families have experienced a prolonged
and collective stress related to myriad social changes. Norwegian
adolescents have experienced at least one period in which
they received home-based education, their regular leisure
activities were put on hold, their physical and social contacts
with friends and extended family decreased significantly,
and they have spent more time with immediate family
at home. All these factors can affect mental well-being
in adolescence.

Although the prevalence of adolescents reporting high levels
of depressive symptoms slightly increased during lockdown
compared to the pre-pandemic situation, this finding was
not statistically significant. During this period of time, there
were many uncertainties associated with COVID-19. For
example, it was not known for sure how the virus was
transmitted or how deadly it was. This created many concerns
for loved ones, especially those with conditions that were
identified as risk factors early on. The economic implications
and financial pressure created by the pandemic and the
lockdown also affected some families. Significant stressors such
as unemployment, income decline, and unmanageable debts
typically harm the well-being of parents, influencing parent-
child relationships and increasing children’s risk of mental health
problems (49). Evidence also suggests an increased incidence
of domestic violence and intimate partner violence during this
period (23).

All the stressors that increased in March 2020 are
associated with considerable harms to young people’s health
and well-being, as well as their educational outcomes—
which in turn affect health and socioeconomic conditions
later in life (50–52). A recent review article identified
high rates of anxiety, depression, and post-traumatic
symptoms during the pandemic (21). Children and
adolescents or parents with pre-existing mental health
problems appear to be at the highest risk (18). Individual
psychological effects of the pandemic are, in addition to
individual variation, rooted in myriad societal changes
at multiple layers of influence; community, family, and
interpersonal (53).

However, the lockdown might have provided opportunities
for adolescents, and their families. For example, some might
have benefitted from spending more time together during
lockdown as family members were brought closer together
and experienced a sense of belonging and social support. In
addition, lack of stressors from out-of-home leisure activities
and private- or business-related arrangements during this time

might have brought ease into family life. Moreover, mastering
the pandemic related challenges together as a team may have
strengthened the sense of community and cohesion among the
family members.

Nonetheless, there is no doubt that lack of school services
and regular leisure activities can increase adolescents’ risk of
loneliness and social isolation, both of which contribute to
poor mental and physical health (9). At the community and
inter-personal levels, adolescents had limited access to basic
services such as schools, medical services, and leisure activities.
Losing daily school routines meant losing a main source of
normal daily rhythms and social cohesion with peers. During
the first wave of the pandemic use of public playgrounds
and participation in social group activities was prohibited.
In addition, social relations was limited to immediate family
members, depriving young people of the peer connections they
normally rely on heavily for emotional support and social
development (1, 2).

In a recent Norwegian study, (54) found that lack of physical
contact with friends was associated with both depression and
loneliness among adolescents during the pandemic. On average
girls were lonelier than boys were, and they reported a higher
level of depression symptoms. When asked about their biggest
challenge, 20% indicated reduced social contact, isolation, and
loneliness. Other studies showed similar findings (2, 28, 55, 56).
It is thus unexpected that we did not find an increase in the
proportion of adolescents reporting high levels of loneliness
during the pandemic. One possible reason is that this study was
conducted only 2 months into the pandemic, when people were
still optimistic about the societal lockdown and the related severe
social restrictions. Longitudinal follow-up studies are needed
to explore whether self-perceived loneliness among different
subgroups of the population have changed over the past year.
Severe social restrictions are difficult to follow and may have
detrimental effects for physical and mental health over time.

In line with our results, another study found that the
adolescents in Norway reported a significant decrease in
high self-reported life satisfaction (33). They also found that
concerns about illness and infection were associated with
lower life satisfaction scores. Two Nordic studies found
that the high life satisfaction-scores were associated with
less stressful everyday life with fewer academic demands,
less social pressure, minimal difficult conditions at school,
bullying or other type of conflicts, those with a small social
network (57, 58). In addition, a Norwegian study found that
children who managed better the period with home-based
education, reported fewer somatic and cognitive problems
(59).

Taken together, the complex interplay between risks
and opportunities at different levels of society affects the
psychological effects of the pandemic in family life and in
the individual adolescents. Preexisting vulnerabilities and
characteristics, within the individual adolescents and their
respective families, significantly influence this complex interplay.
The long-term effects of COVID-19 pandemic will, in other
words, be highly individual and vary greatly in the population.
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Sociodemographic Variation in
Adolescent’s Mental Well-Being During the
First Wave of the COVID-19 Pandemic
According to Van Lancker and Parolin (60) the COVID-19
pandemic is likely to amplify inequalities related to SEP and
differences related to pre-existing vulnerabilities. In line with
previous findings (11, 13, 15, 16), we found higher rates of high
quality of life and life satisfaction among the most advantaged
socioeconomic group, and higher rates of depressive symptoms
and loneliness among the least advantaged. However, we did not
find any proof of that these well-known inequalities have changed
substantially during the lockdown. Notably, we found the relative
proportion between medium and high-SEP girls reporting high
level of loneliness was lower during the lockdown than pre-
pandemic levels in spring 2020. The current literature concerning
variations in psychological effects of the COVID-19 pandemic is
conflicting (23, 33, 61). According to a narrative review by Fegert
et al. (23), there are several indicators that socioeconomically
disadvantaged children and adolescents are at highest risk for
COVID-19 associated mental health effects. In many cases
disadvantageous circumstances in one context often amplify
adverse conditions in other contexts (62). Factors associated with
the parents and family environment are, along with biological
factors, the most important mediating variables between SEP
and young people’s mental well-being. Researchers suggest the
reasons for this lie in the parents’ psychological well-being and
their resulting childrearing practices (63–65) as well as children’s

own material deprivation (66, 67). For instance, financial losses

due to layoff or job loss will cause rising economic pressure

on poor families. Previous recessions have exacerbated levels

of child poverty, with long-lasting consequences for children’s

health, well-being, and learning outcomes (61). Moreover, there

may be increasing inequalities between socioeconomic groups in
parental support for home schooling and leisure activities (68).
While learning might continue unimpeded for the adolescents
from resourceful households, adolescents from households with
fewer resources are likely to strugglemore to complete homework
and online courses because of their lack of resources.

In contrast, a Norwegian study by Von Soest et al. (33)
found that the socioeconomic inequalities in adolescents’ life

satisfaction decreased during the lockdown. That is, societal

lockdown seemed to affect life satisfaction in high SEP

adolescents more negatively than their low SEP peers. One

explanation is that high SEP youth participate to a greater extent
in organized leisure activities, and they experienced the absence
of such activities as a greater loss. This may also explain the
reduction in the relative difference between medium and high
SEP girls in self-reported loneliness during lockdown compared
with pre-pandemic levels in our study.

Our findings of higher levels of depressive symptoms and

loneliness in girls compared to boys are consistent with findings

from other studies and national health reports (15, 16, 69,
70). Furthermore, our study suggests that girls are less likely

to report high quality of life and life satisfaction. Girls have
higher expectations in key life areas—such as education, sport
and leisure activities and appearance (69, 71). According to

Hankin et al. (72), girls are more socio-emotionally attentive than
boys, and negative cognition style and ruminating may leave
girls being more prone to mental health complaints, especially
depressive symptoms. Notably, a gender differences in depressive
symptoms increased during lockdown compared to the pre-
pandemic situation, with more girls reporting sleep problems or
felt unhappy, sad, or depressed. The boys were worried about
the future. This gender gap could be explained by the gender
differences in the expectations in key life areas which were
impacted due to COVID-19 restrictions.

In evaluating a range of research on the impact of COVID-
19 on the pandemic, it is, important to consider the cultural
context and time of data collection. Similar to our study, most
studies have examined only the acute impacts of lockdown on
mental well-being and not the long-term effects as they were
performed in the initial phase or during the first wave of the
pandemic when the psychological effects are still limited. It is
also important to consider the Norwegian welfare state when
extrapolating from the current study to other countries. The
Norwegian Government has introduced significant measures
during the pandemic to secure jobs, help businesses and people,
and strengthen health services. Consequently, the effects of
the pandemic may be modified in the Norwegian population
compared to other countries. As of this writing the pandemic
is still ongoing and restrictions over time may reinforce already
established SEP differences. There are many indications that the
crisis will hit the least privileged group of the population the
most (10, 59, 60). We have not seen the long-term effects of
the pandemic yet and there is a need for longitudinal studies
monitoring mental well-being over time in different subgroups
of the population.

Strength and Limitations
A main strength of this study is the use of a rich cross-
sectional dataset based on repeated national surveys, which
allowed us to explore potential psychological effects over
a longer period and across socioeconomic groups of the
study population. Furthermore, family SEP and adolescents’
symptoms of depression were measured in a standardized
manner by using validated measures (38, 39, 45). However,
the cross-sectional nature of the study does not allow us to
draw conclusions on cause-effect relationships. Longitudinal
studies and with representative samples will be crucial for
further understanding of the real psychological consequences
among adolescents of the COVID-19 pandemics. Future studies
should also explore possible mediating variables related to
parents or family environment as well as the individual
school and neighborhood/municipality of residence, as the
consequences of restrictions may vary considerably. In Norway,
the restriction has, to some extent, been place-dependent, as
different municipalities responded to local outbreaks. A second
limitation is that the municipalities of residence of participants
included in the T1 and T2 sample may vary although they all
lived in the same county. The socio-demographic distribution of
the population of Norwegian municipalities varies and may have
produced different results. Notably, the share of adolescents with
a low family SEP was statistically lower in the T1 compared to
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the T2 sample. Third, our outcome variables are self-reported
which introduce a risk of measurement or misclassification bias.
Fourth, the reliability of the loneliness, quality of life and life
satisfactionmeasures is uncertain and use of exclusively validated
instruments would have strengthened the study findings. Fifth
and finally, Ungdata (T1) always takes place during school hours
to ensure equal conditions for all participants. However, this was
not the case with the T2 sample as some participants completed
the survey at home while the others in the classroom at school.
Answering the survey at school ensures that students can sit
undisturbed for the allotted time (1 h). Being able to talk to
others or to have family members around might have affected the
respondents.

CONCLUSIONS

Adolescents are vulnerable and require careful consideration
by their caregivers and healthcare system adaptations to allow
for mental health support despite the lockdown. The current
study suggests declining quality of life and life satisfaction
among Norwegian adolescent boys and girls when compared to
pre-pandemic to lockdown levels. Only girls had higher odds
for reporting high depressive symptoms during the lockdown.
Among, the least privileged socioeconomic groups, rising rates
of psychological stress were identified. We found no evidence
of these inequalities increasing during the first wave of the
pandemic, other than the ongoing trend of rising inequalities
over time. However, it is important to consider that this study
was conducted in the early stages of the pandemic. Thus, there
is a need for longitudinal studies exploring the psychological
effect of the pandemic among adolescents during re-opening
and post-pandemic phases. Current literature suggests that the
pandemic and the societal lockdown will hit the least privileged
groups of the population the most. Social and health policy,
public health, and further research should focus on the least
privileged groups.
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Interventions for Disasters Recovery:
A Rapid Review of Experiences to
Inform Return-to-School Strategies
After COVID-19
Gabriela Gómez 1*†, Armando Basagoitia 2†, María Soledad Burrone 2†, Marlene Rivas 1,

María Teresa Solís-Soto 2, Sean Dy Juanco 3 and Hugh Alley 3

1 Institute of Educational Sciences, Universidad de O’Higgins, Rancagua, Chile, 2 Institute of Health Sciences, Universidad de

O’Higgins, Rancagua, Chile, 3 School of Public Health, Touro University California, Vallejo, CA, United States

There is a worldwide need for mental health interventions to address the mental

health needs of children under 12 who are returning to school in the post-COVID-19

environment. The basic characteristics of child-focused, post-crisis interventions are

currently unknown, but they are essential for developing high-quality, expedient RTC

programs. We conducted a rapid systematic review, via established PICO methodology,

to appraise the characteristics of such interventions. We queried databases (PubMed,

PsycInfo, ERIC) for English and Spanish publications describing mental health

interventions to reduce mental health symptoms and sequelae among children exposed

to disasters and other community crises. We described the following characteristics: type

of intervention, length, number of sessions, number of staff delivering the intervention,

and other characteristics. A total of 18 original articles met the inclusion criteria: 11

correspond to a controlled trial type of study and 15 addressed PTSD after disaster or

crisis situations. Cognitive-behavioral therapy (CBT) was the most common intervention

type, school-based/related interventions were the most common method, and five

articles described an important role of teachers as mediators of therapy.

Keywords: COVID-19, children, mental health, interventions, crisis and disaster

INTRODUCTION

The COVID-19 pandemic has fundamentally changed the way we live since December 2019. Our
day-to-day activities vary widely due to uncertainty about novel forms of SARS-CoV2, local spikes
in COVID-19 incidence, local governmental restrictions, and the inevitable fear, stress, and panic
that follow disruption. Countries faced the pandemic with a variety of public health policies, some
of which lead to new and stressful situations due to job losses and economic insecurity. Besides that,
the tragic loss of loved ones and the impact of quarantines separating and disrupting traditional
support systems have imposed mental health burdens on the general population and profoundly
affected vulnerable groups.
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The vulnerability of children to anxiety and depression has
been described in both the early (1) and subsequent (2, 3)
stages of the epidemic (4, 5). This suggests that investigating
program design and strategies to mitigate the impact on
childhood development is a legitimate priority among public
policy discussions.

In this sense, and mindful of the best practices available to
plan the return to schools, we performed a systematic search
for mental health interventions in children returning to school
after health crises and epidemics prior to COVID-19. Preliminary
searches found few successful evidence-based interventions to
use as a starting point for further strategies in this specific target
group and context.

Therefore, we developed a rapid review protocol to search for
information on mental health interventions for children exposed
to community crises or disasters, describe the results, and identify
a range of options that may assist government, academic, and
community leaders concerned for children and the effects of the
pandemic on our next generation.

METHODS

We applied the practical guide for rapid reviews to strengthen
health policy (6) from WHO to conduct our review and report
on the evidence regarding mental health interventions among
children post-crisis. We applied the PROSPERO (7) guidance
notes to register the review and report the findings of this
review. Finally, to minimize duplication of efforts, we searched
for registered reviews that overlapped with the focus of this study,
looking for articles describing the characteristics of post-crisis
return-to-school interventions focused on children.

Search Strategy
A comprehensive search strategy was developed by the research
team, and was used to identify articles in three electronic widely
used databases: Medline; APA PsycInfo (Proquest); and the
Education Resources Information Center (ERIC) (for search
details, see Supplementary Table 1). Since this was a rapid review
that aimed to be systematic and expedient; we did not include
gray literature in our search strategy.

The time range and language parameters were: 2,000 to
present and English and Spanish. The searches used database-
specific subject headings and keywords in natural language.

To capture the most recent publications, database searches
were run on 14 September, 2020, 14 October, 2020, 14 December,
2020, and 22 May, 2021.

The search keywords were mapped to congruent MeSH and
Emtree terms in different combinations, linked using the Boolean
operators “AND,” “OR.” The specific keywords included: “child,”
“mental health,” “well-being,” “psychosocial,” “depress,” “anxiety,”
“PTSD,” “posttraumatic stress,” “grief,” “insomnia,” “disaster,”
“Intervention,” “therapy,” “treat,” and “support.”

Selection Criteria
All primary research studies were identified and evaluated using
PICO (Population, Intervention, Comparison, Outcome) (8),
and included the following:

• Population: Studies examining children (age 14 or younger)
exposed to crisis or catastrophe situations who receivedmental
health interventions.

• Intervention: Studies reporting any type of mental health
interventions that occurred after a crisis or catastrophic
situation (natural disasters, human-made disasters). A mental
health intervention was defined as any interpersonal or
informational activities, techniques, or strategies that target
biological, behavioral, cognitive, emotional, interpersonal,
social, or environmental factors with the aim of improving
health functioning and well-being.

• Studies were excluded if they did not focus on mental health
interventions, or if they did not describe intervention results.

• Comparison: Different mental health intervention strategies
or no intervention at all.

• Outcomes: Studies reporting the setting, development, and
effectiveness of mental health interventions designed to
improve health functioning among children returning to
school after crisis situations.

• Types of studies: To objectively determine the intervention
results, we included quantitative study designs (randomized
controlled trials [RCTs], non-randomized controlled
trials [NRCTs], and non-randomized non-controlled
trials [NRNCTs]).

• Language: Studies in English and Spanish.
• Country: No limits were defined.

A total of 811 titles and abstracts were screened for relevance
and possible inclusion. Two reviewers independently searched
the databases, screened studies for inclusion (in two steps: first by
titles and abstract, and later by full-text scanning and reviewing),
and extracted the data.

The differences in results were discussed and a consensus
was reached on the final findings presented in this review.
An independent group of mental health professionals
and methodologists were on the team to advise on the
differences of findings between the two reviewers. Through
this process, 18 primary research studies and 21 systematic
reviews were selected for inclusion. The number of articles
identified at each stage of the selection process is listed
in Figure 1.

Data Extraction
We extracted basic information about study characteristics such
as location, year, study type, publication, and sample size.
We also collected data about mental health problems, context
characteristics (crisis-related intervention), and mental health
intervention characteristics such as psychological intervention
type, intervention length, number of sessions, setting, delivery
characteristics (e.g., Face to face vs. distance delivery, and
individual vs. group), delivery subjects, and changes of symptom
occurrence. We developed a data extraction form a priori to
gather the mentioned information.

No risk-of-bias assessment was performed since the objective
of the study was to explore basic information on the topic, which
is an option in developing rapid systemic reviews.
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FIGURE 1 | Flow diagram of study selection.

RESULTS

We organized results by the following topics: Study & Crisis
characteristics and Intervention characteristics.

Characteristics of the Included Studies
There were 18 primary research studies were selected for
this research. These studies were conducted in 11 countries:
Chile, Denmark, Haiti, Israel, Netherlands, New Zealand, India,
Indonesia, Italy, Canada, and the USA. There were 12 studies
related to natural disasters including earthquakes, hurricanes,
tsunamis, and fires. There were also 6 studies related to man-
made disasters including war, terrorism, and explosions. There
was 1 study was related to the recent COVID-19 pandemic.

There were 6 studies with an RCT design, 6 studies with an
NRCT design, and 7 studies with an NRNC design. Sample sizes
ranged from 32 (Chembot et al.) to 1,684 (Wolmer et al.). There
were 16 studies that assessed PTSD symptoms and only that three
assessed other specific mental health issues. Table 1 presents
these studies (author, publication year, title, study design, and
sample size) as well as crisis characteristics (type of crisis,
location) and which mental health problems were addressed.

Intervention Characteristics
The characteristics of the interventions are presented in
Supplementary Table 1, including therapeutic intervention,
setting and duration of the intervention, number of sessions,
face/distance delivery, group/individual delivery, party
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TABLE 1 | Characteristics of the included studies.

Author Year Title Study

design

Sample

Size

Type of

crisis

Crisis location Mental health problem

addressed

Chemtob,

Nakashima,

Hamada

2002 Psychologial intervention for postdisaster

trauma symptoms in elementary school

chidlren

NRCT 248 Hurricane USA, Kauai PTSD symptoms

Chemtob,

Nakashima, Carlson

2002 Brief treatment for elementary school

children with disaster-related

posttraumatic stress disorder: a field study

RCT 32 Hurricane USA, Hawaii PTSD symptoms

Vijayakumar,

Kannan, Kumar,

Devarajan

2006 Do all children need intervention after

exposure to tsunami?

NRCT 230 Tsunami India,

Srinivasapuram

PTSD symptoms

Salloum, Overstreet 2008 Evaluation of individual and group grief

and trauma interventions for children post

disaster

RCT 56 Hurricane USA, Louisiana PTSD symptoms,

depression, traumatic

grief, distress

CATS Consortium 2010 Implementation of CBT for youth affected

by the World Trade Center disaster:

matching need to treatment intensity and

reducing trauma symptoms

NRCT 306 Terrorist

attack

USA, New York Trauma symptoms

Wolmer, Hamiel,

Laor

2011 Preventing children’s posttraumatic stress

after disaster with teacher-based

intervention: a controlled study

NRCT 1,488 War Israel

(Southern/Gaza

Strip)

PTSD

Wolmer, Hamiel,

Barchas, Laor

2011 Teacher-Delivered Resilience-Focused

Intervention in Schools With Traumatized

Children Following the Second Lebanon

War

NRCT 983 War Israel PTSD, fear, stress

de Roos,

Greenwald,

Hollander-Gijsman

2011 A randomized comparison of cognitive

behavioral therapy (CBT) and eye

movement desensitization and

reprocessing (EMDR) in disaster-exposed

children

RCT 52 Explosion

(fireworks

factory)

Netherlands,

Enschede

PTSD

Jaycox, Cohen 2011 Children’s Mental Health Care following

Hurricane Katrina: A Field Trial of

Trauma-Focused Psychotherapies

RCT 118 Hurricane USA PTSD

Rønholt, Karsberg,

Elklit

2013 Preliminary Evidence for a Classroom

Based Psychosocial Intervention for

Disaster Exposed Children with

Posttraumatic Stress Symptomatology

NRT, NCT 108 Fire Denmark PTSD

Wolmer, Hamiel,

Slone, Faians

2013 Post-traumatic reaction of Israeli Jewish

and Arab children exposed to rocket

attacks before and after teacher-delivered

intervention

NRT, NCT 1,684 War Israel (Northern) PTSD symptoms

Blanc, Bui,

Mouchenik, Derivois

2014 Prevalence of post-traumatic stress

disorder and depression in two groups of

children one year after the January 2010

earthquake in Haiti

NRCT 58 Earthquake Haiti,

Port-au-Prince

PTSD symptoms,

depression

Garfin, Silver, 2014 Children’s Reactions to the 2010 Chilean

Earthquake: The Role of Trauma Exposure,

Family Context, and School-Based Mental

Health Programming

NRT, NCT 117 Earthquake Chile PTSD

Stasiak, Merry,

Frampton, Moor

2016 Delivering solid treatments on shaky

ground: Feasibility study of an online

therapy for child anxiety in the aftermath of

a natural disaster

NRT, NCT 42 Earthquake New Zealand,

Christchurch

Anxiety

Rebecca A.

Graham,

2017 School based post disaster mental health

services: decreased trauma symptoms in

youth with multiple traumas

NRT, NCT 112 Hurricane USA Trauma symptom

Dawson, Joscelyne,

Meijer

2017 A controlled trial of trauma-focused

therapy versus problem-solving in Islamic

children affected by civil conflict and

disaster in Aceh, Indonesia

RCT 64 War Indonesia, Aceh PTSD, depression and

anger symptoms

(Continued)
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TABLE 1 | Continued

Author Year Title Study

design

Sample

Size

Type of

crisis

Crisis location Mental health problem

addressed

Trentini, Lauriola, 2018 Dealing With the Aftermath of Mass

Disasters: A Field Study on the Application

of EMDR Integrative Group Treatment

Protocol With Child Survivors of the 2016

Italy Earthquakes

NRT, NCT 701 Earthquake Italy, Umbria PTSD, distress, anxiety,

depression, anger and

need for help

Moor, Williman,

Drummond

2019 ‘E’ therapy in the community: Examination

of the uptake and effectiveness of BRAVE

(a self-help computer program for anxiety

in children and adolescents) in primary

care

NRT, NCT 1,026 Earthquake New Zealand,

Cantebury

Anxiety

Malboeuf

Hurtubisea,

Léger-Goodes

2021 Philosophy for children and mindfulness

during COVID-19: Results from a

randomized cluster trial and impact on

mental health in elementary school

students

RCT 37 COVID-19

pandemic

Canada, Quebec Anxiety, inattention

RCTs, randomized controlled trials; NRCTs, non-randomized controlled trials; NRNCTs, non-randomized non-controlled trials; PTSD, Post-traumatic stress disorder.

responsible for mediating the intervention, procedures’
description level, effectiveness reported, effectivity assessment
measuring tool, intervention effectivity, and effect size.

Therapeutic methods include both well-known and novel
interventions. A total of 10 studies described cognitive-
behavioral therapy (CBT) as the main therapy delivered (9–12)
during the intervention and CBT variations including trauma-
focused CBT (13–16) and computerized CBT BRAVE-ONLINE
(17, 18), two studies described the use of eye movement
desensitization and reprocessing (EMDR) (19, 20), one study
referred to use of stress inoculation training (SIT) (21), one study
described philosophy for children (P4C) and mindfulness-based
interventions, one study described the use of a national program
in Chile: “Skills for Life” (22), and four other studies did not
specify the therapy or program, but described the contents of the
interventions used (23–26).

School-based/related interventions were the most common,
with 12 studies that reported using this approach, three studies
that examined interventions related to clinical settings, and
four that were performed at the participant’s home or in
the community.

There were three studies that described sessions with a
duration of 1 week, one study that described sessions with a
duration of 5 weeks, four reported up to a month, four studies
reported up to 6 months, and seven studies that did not report
this data. There were eight studies that reported up to five
sessions, four studies up to 10, three studies up to 14 sessions,
and only three studies that did not report this data.

There were 15 studies concerning face-to-face interventions
and four studies on interventions via online spaces. There were
10 studies that reported individual interventions, five studies
that reported group sessions, three studies that reported using
both strategies, and only one study that did not report the
strategy used.

Mediators of the intervention had variable levels of training.
Only five interventions described an important role of teachers

as mediators of therapies, and the rest (14) describe clinicians,
therapists, or other professionals as leading the interventions.

Effectiveness of the Interventions
All studies except one (Blanc et al.) reported successful results
and interventions’ effectivity. The most frequent tool used to
measure changes in mental health symptoms was the UCLAS
PTSD Reaction index, which was mentioned in five studies. In
general, the tools used were varied in number and characteristics.

Finally, the description of the effect size varied greatly
among different studies, partially due to the different study
designs, assessment tools used and statistical strategies selected.
A summary of the outcome measurement based on the
main mental health outcomes of each study is presented in
Supplementary Table 1.

DISCUSSION

As a new educational season has begun, schools around the world
will face many challenges in areas such as biosafety, vaccination,
blended learning, and other topics. Nevertheless, managing the
mental health impact of the COVID-19 pandemic on the entire
population, and especially on vulnerable populations such as
children, is an important pillar for return-to-school strategies.

While previous return-to-school strategies and mental health
interventions after health-related crises focused on children have
not been widely described in scientific literature, experiences
describing mental health interventions with children after crises
or catastrophic situations are an important information source
to inform stakeholders and help develop realistic plans to take
care of children’s health. Thus, the primary research articles
described in this review provide insight into previous experiences
that could help orient new strategies for dealing with COVID-19
mental health burdens among children.

This review found that, given the previous experiences
described, there is a highly relevant opportunity to improve
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health interventions by involving different actors from the
educational community to develop interdisciplinary and
participative strategies. As some articles described, the
participation of parents and teachers is relevant since they
could become agents who can improve the efficacy of the
interventions and also their efficiency. The training of teachers
to implement interventions could increase the system capacity to
reach and follow the children over a long time period. However,
to properly train teachers for this role, coordinated planning
and resource allocation strategies should be developed to assure
these results.

We did not perform the risk bias assessment analysis due to
time constraints and the search for the information scope of the
objectives, and although this is not uncommon in rapid reviews,
we consider it a limitation that could be corrected in future
research. Nevertheless, we are confident that the information
presented provides an insight into the studies’ characteristics
and their reported findings, to provide guidance about the
different options and characteristics of successful mental health
interventions with children after crisis situations.

While there were some successful interventions that
implemented distance delivery strategies via computers and thus
could become an attractive option to develop new interventions,
we consider that there should exist cultural contextualized
strategies to avoid losing patients in the long term following
the intervention.

While we did not actively search for an efficacy difference
between psychological interventions types, it was clear that
CBT was the most common intervention, and given that
is a widespread strategy we consider this to be reasonable.
Nevertheless, we think there is a need to increase evidence
about which mental health interventions (or combinations of
interventions) with children after crises have better results.

Also, we would like to stress the high variety of tools used
in different studies to assess mental health symptoms changes

before and after interventions. We do consider that a common
strategy is difficult to use in different contexts, but the use of
different tools also represents challenges to compare effectivity
among mental health interventions. Therefore, we consider that
more research is needed to clarify the differences between health
interventions and assessment tools.
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We investigated pandemic-related stress symptoms during the first COVID-19 lockdown

period in spring 2020 among parents of adolescents that were 11 to 13 years old

in the study period. We also investigated whether parental stress symptoms were

associated with family situation and family activities during lockdown. Altogether 147

couples reported about their own trauma-related stress symptoms following the outbreak

of the pandemic. Among the respondents, 9.5% of the mothers and 10.2% of the

fathers had scores over cutoff on the screener (IES-6) measuring stress symptoms, a

non-significant gender difference. Scores on the screener were not associated with family

contamination or lockdown consequences. Family activities during lockdown did not

impact the pandemic stress symptom levels. Whereas, the experience of the COVID-19

pandemic pose a stressor to most people, it is unlikely to be a criterion A event for other

than directly affected families.

Keywords: COVID-19 lockdown, pandemic-related stress-symptoms, PTSD symptoms, parents, IES

INTRODUCTION

The ongoing COVID-19 pandemic may lead to stress symptoms in the same way as previous
viral outbreaks (1). It is well-known that stress symptoms can have serious consequences for
mental health and normal functioning. The occurrence of such symptoms related to the COVID-
19 outbreak should therefore be investigated to identify potential needs for intervention. As family
conflict typically peaks when youth enter early adolescence (2), parents of youthmay be particularly
vulnerable to pandemic stress. Our aimwas thus to investigate pandemic related stress in this group
of parents.

The World Health Organization (WHO) officially declared the COVID-19 as a pandemic on
March 11, 2020 (3). This triggered a series of national actions taken in many countries to prevent
the spread of the virus, including social and physical distancing, hygiene measures (handwash,
face masks etc.), closure of day-care centers, schools and universities, and encouragement to
work from home when possible (4, 5). Due to the rapid spread of the virus and the lack of
evidence-based knowledge about transmission and infection control, the Norwegian society was
in partial or full lockdown from March 12 to the end of April 2020. From March 12, day-care
centers, schools and universities were closed, replaced by digital solutions and home schooling,
and people were obliged to work from home whenever possible. Cultural and sports events, as
well as organized sport activities both indoors and outdoors, were prohibited. Strong restrictions
were introduced regarding social meetings and private visits. Although no curfews, outdoor people
had to keep at least one meter distance to others, and gatherings were restricted. Indoor, people
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should keep at least two meter’s distance (except within family)
and visits should be avoided (e.g., grandparents were not allowed
to meet with their grandchildren). By the end of April, day-care
centers and schools gradually reopened, although with somewhat
varying local restrictions and rules for attendance. This means
that the first national lockdown lasted for about 7 weeks. We
gathered our data between April 8 until July 7, although most of
the participants answered in the first part of this period.

Parent-adolescent conflict peaks in frequency in early
adolescence (2, 6), possibly related to more autonomy-seeking
behaviors among adolescents in this period (7). However, high
conflict levels in early adolescence may also be related to
adolescents experiencing more intense emotions in this phase
of life as concluded in a recent review by Bailen et al. (8). As
a consequence, many parents may face more difficulties in their
relations with their youngsters during this period. Thementioned
restrictions could potentially challenge parent-child relations
during the pandemic. Potential parental PTSD symptoms due to
the threat of the pandemic could affect developmental outcomes
in adolescents. Although this could be a direct effect (by
adolescents observing, learning and internalizing symptoms),
Samuelson et al. (9) found that the effect was mediated by
parenting stress (e.g., poorer parenting and supervision). This is
in accordance with the Family Stress model (10) that explains
how stressors can lower the quality of parenting that again
disturbs developmental outcomes for the adolescents. Positive
parenting may also be a protective factor (11), and family
activities like meals have been found to be a protective factor
for substance use among adolescents (12). On this background,
we were interested in investigating pandemic-related stress
symptoms among this group of parents.

Meta-analyses have shown that previous viral outbreaks have
been associated with several kinds of mental health problems,
among them posttraumatic stress disorder (PTSD) (1, 13). PTSD
is different from most other psychiatric disorders insofar as
there is an established link between exposure to (a) traumatic
event(s) and resulting symptoms (14). Eight diagnostic criteria
are listed in the DSM-5 (labeled A through H). The A criterion
(stressor) states that the person was exposed to “actual or
threatened death, serious injury, or sexual violence” (p. 271). The
exposure can be direct, as a witness, by learning that a relative
or close friend was exposed, or indirectly by being exposed to
aversive details of the trauma (e.g., as first responders medics).
Symptoms emerge within four clusters, “. . . intrusion symptoms
associated with the traumatic event(s). . . ” (p. 271) (B—intrusion
symptoms), there is “Persistent avoidance of stimuli associated
with the traumatic event(s). . . .” (p. 271), such as thoughts,
feelings, external reminders (C—avoidance), there are negative
thoughts or feelings that began or worsened after the trauma
[D—“negative alterations in cognitions and mood. . . .” (p. 271)],
and there is trauma-related arousal and reactivity that began
or worsened after the trauma [E—“..alterations in arousal and
reactivity..” (p.272)]. Additionally, it is required that symptoms
last for “. . .more than 1 month. . . ” (p. 272) (F—duration), that
symptoms “. . . causes clinically significant distress or impairment
in social, occupational, or other important areas of functioning”
(p. 272) (G—functional significance), and that symptoms are

not “attributable to the psychological effects of a substance
(e.g., medication, alcohol) or another medical condition”
(p. 272) (H—exclusion). Self-report screening questionnaires
cannot be used for making diagnostic distinctions (for specific
diagnostic criteria). However, screening questionnaires may
indicate symptom cluster severity levels for intrusion, avoidance
and arousal like in “The impact of event scale” (15). For our study
the A criterion (stressor) is of special relevance. Is it possible
that parents of early adolescents can perceive the COVID-19
pandemic as a Criterion A event? According to the DSM-5 (14),
Criterion A refers to exposure to “actual or threatened death,
serious injury, or sexual violence,” and it has been questioned
whether the COVID-19 pandemic satisfies this criterion (16–
19). Van Overmeire (19) is critical of considering COVID-19
as a traumatic event by itself, arguing that peoples’ experiences
with COVID-19 vary greatly, from non-threatening experiences
to actual infection and fear of death. However, this variation was
investigated by Bridgland et al. (16) who asked participants in
five western countries (N = 1,040) to indicate COVID-19 events
they had been directly exposed to, events they anticipated would
happen in the future, and other forms of indirect exposure such
as through media coverage. Following this, they measured PTSD
symptoms in relation to COVID-19. They reported 13.2% of their
sample to be likely PTSD-positive, despite types of COVID-19
“exposure” (e.g., lockdown) not fitting DSM-5 criteria. Based on
the uncertainty as to whether COVID-19 satisfies criterion A,
we chose to label the symptoms we assess as “pandemic-related”
instead of “posttraumatic.”

Some studies, [e.g., (20–22)] have reported COVID-19-related
posttraumatic stress symptoms from different populations
(students, hospital staff, but also from the general population). As
we study the general population, we will briefly review previous
relevant investigations, keeping in mind that comparison across
countries with different rates of COVID-19-related illness and
death, different methodology, and different actions taken to
intervene, is challenging. One specific issue is that some of the
studies have re-formulated the items supposed to assess PTSD
symptoms by referring directly to COVID-19. For example, a
question from “The Impact of Event Scale—Revised” (IES-R)
assessing avoidance is re-formulated from “I tried not to think
about it” to “I tried not to think about the corona situation.”
This is an attempt to refine the A criterion (stressor) (14), i.e.,
to reduce the simultaneous impact of other potentially traumatic
experiences that could also cause PTSD symptoms. As this may
affect the reported symptom levels, we have described how the
studies reviewed below handled this important issue. It is also
possible that the severity of the particular national lockdowns will
affect the parent-child relationship, by influencing levels of PTSD
symptoms. This should be kept in mind when comparing results
across countries.

From Italy we review three relevant studies. The Italian
Government implemented extraordinary measures to minimize
contact with people infected by COVID-19 and thereby limit viral
transmission from March 8th, 2020. These measures included
social isolation, restrictions on movements and in some cases
also formal mandatory quarantine. Many were detained at home,
only allowed to leave their houses if strictly necessary, and they
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were only allowed to go to work if physical presence was strictly
demanded. Surgical masks were mandated in public places.
Usual Italian lifestyle and social relationships were completely
changed (23). The situation in Italy was dramatic. It quickly
became one of the countries with highest levels of COVID-
19 infections. About 140.000 had been infected by COVID-
19, and ∼17,000 had died by April 8th 2020 (23). Casagrande
et al. (23) investigated symptoms of posttraumatic stress disorder
(PTSD) among 2,291 respondents (74.6% females) in the Italian
population during the lockdown period from March 18th to
April 2nd 2020. Age range; 68.6% between 18 and 29 years old,
21.2% between 30 and 49 years old, and 10.3% from 50 years old.
The study was a cross-sectional survey using different platforms
and social media to gather data. A COVID-19 modified version
of PTSD Checklist for DSM-5 (24) was used to assess specific
symptoms concerning the COVID-19 emergency, similar to
PTSD symptoms, according to DSM-5 criteria. Analyses revealed
that 7.6% of all respondents reported high levels of COVID-
related PTSD, with a score higher than 1.5 standard deviations
from the mean score. In general, some factors (e.g., younger
age, being female, having uncertainty about the possibility of
contracting the infection by COVID-19, or having had direct
contacts with people infected by COVID-19) were associated
with higher levels of mental health problems. In another study
of the Italian population, Rossi et al. (25) gathered information
from a large sample (N = 18,147, 79.6% females, median age
= 38) in the lockdown period between March 27th and April
6th. They found that as many as 37% of the sample reported
posttraumatic stress symptoms that were regarded as clinically
relevant. These researchers used logistic regressions to identify
several factors that had an impact on symptom levels, including
being a woman [odds ratio (OR)= 2.12, i.e., being a womanmore
than doubled the chance of having a one-unit higher symptom
score], younger age (OR = 1.49), coming from Southern Italy
(OR = 1.36), being under quarantine because infected (OR =

1.74), having experienced a stressful life event due to COVID-19
(OR = 1.46), discontinued working activity (OR = 1.15), having
a loved one being infected (OR = 1.68), and having a loved one
deceased (OR = 1.22). These findings illustrate the importance
of going beyond prevalences only and investigate other variables
which may impact the symptom levels. For assessment they
used the posttraumatic stress symptoms subscale (GPS-PTSS) of
a newly developed measure—the Global Psychotrauma Screen
(26). Although initial data on this brief instrument has provided
a first indication that the measure is valid (26), cross-cultural
validity has not been established. This makes it hard to compare
their results with other findings. Furthermore, it does not seem
like the items used to measure PTSS are specifically COVID-19
formulated. In a third study from Italy conducted from March
19 to April 5, 2020 (in the Italian lockdown period), Castelli
et al. (27) investigated the general Italian population. The sample
had a mean age of 35.1 (SD 14) years, 69% were females, and
71% came from Northern Italy. The findings revealed that 20%
(more females than men) reported significant PTSD symptoms
(over cutoff on PTSD Checklist for DSM-5, PCL-5). These
authors also found several factors that predicted the likelihood
of PTSD symptoms like gender (higher for females), education

level, contact with individual(s) positive for COVID-19, life
satisfaction, and health concern. The authors conclude that this
indicates that the respondents likely experience the COVID-19
outbreak as a psychological trauma with possible effects of both
infection fear and isolation measures taken by the government to
contain it. The authors point to the danger that PTSD symptoms
may develop into PTSD for some of those affected, and they
recommend screening to identify people at risk. There is no
information as to whether the items or the introductory text
were COVID-related.

We have also reviewed three relevant studies from China.
First, Liu et al. (28) investigated prevalence of posttraumatic
stress symptoms (PTSS) 1 month after the December 2019
COVID-19 outbreak among residents in Wuhan and
surrounding cities. These were the hardest hit areas, and
according to the authors, the residents faced high risks of
infection. The questionnaires were sent to 285 participants
(54.4% females), 47.7% between 18 and 35 years old, while
52.3% were >35 years old. In addition, the authors claim that
information about the virus from the media was not clear and
definite as the number of infections were increasing, and that
this created an insecurity among Chinese people, especially in
the Wuhan area. This insecurity was reinforced by shortage
of medical personnel and lack of resources including masks
and protection equipment. So, these inhabitants most likely
perceived the situation as quite dramatic. Using the PTSD
Checklist for DSM-5, the research group identified 7% that
met the criteria for PTSD. Gender and educational levels were
significantly linked with symptom levels, as well as what was
called “population susceptibility,” meaning whether participants
were classified as from the general public, having had close
contact with contaminated, being health care worker, or being
a confirmed or suspected case of infection. From their report
there is no indication that the items used to measure PTSS
were specifically COVID-19 formulated. In another study from
China, Wang et al. (29) investigated immediate psychological
responses during the initial stage of the COVID-19 period (from
January 31st to February 2nd 2020) in the general population.
This investigation took place about the same time as the one by
Liu et al. (28). Based on a sample of 1,210 participants (67.3%
women) aged 21.4 to 30.8 years from 194 cities in China, as many
as 53.8% of respondents rated moderate or severe psychological
responses (score > 33, indicating clinical range symptoms)
impact of the situation according to the IES-R (female gender
was significantly associated with higher scores). Even though the
measurement instrument (IES-R) is reported to be well-validated
for the assessment of psychological impact after exposure to
a public health crisis, it is not clear whether the items or the
introductory text in this study were COVID-formulated. The
difference in the prevalence between the studies of Liu et al.
(28) and Wang et al. (29) is difficult to explain, but could
possibly be related to different measures as well as different
sampling procedures. Symptom levels were higher for females,
students, and individuals with poor self-rated health status.
In a third Chinese study, Zhang and Ma (30) conducted a
cross-sectional study of the impact of the pandemic among 263
(59.7% females) local residents in Liaoning Province, China,
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from January 28 until February 5 2020. The mean age of the
participants was 37.7 ± 14.0, and 41.4% were between 18 and
30 years. Using the original 15-item version of the IES, they
found that 7.6% of the participants had a score indicating high
symptom levels, scores similar as in the study by Liu et al.
(28). None of the sociodemographic variables were associated
with the IES score. Unfortunately, it is not clear whether the
items or the introductory text of the IES used in this study
were COVID-formulated.

In a recent study from Norway, Bonsaksen et al. (31)
investigated PTSD symptoms among 4527 respondents (85%
women) aged 18 or higher in the general population between 8
April 2020 and 20 May 2020 by use of the PTSD Checklist for the
DSM-5, linking items specifically to the COVID-19 pandemic.
Prevalence of symptom-defined PTSD was 12.5% for men and
19.5% for women (this difference was statistically significant).
Furthermore, high prevalence was associated with lower age, lack
of social support, and a range of pandemic-related variables such
as economic concerns, expecting economic loss, having been
in quarantine or isolation, being at high risk for complications
from COVID-19 infection, and having concern for family and
close friends. They concluded that posttraumatic stress reactions
appeared to be common in the Norwegian population in the early
stages of the COVID-19 outbreak. Our study will add to their
findings by investigating parents of children in early adolescence.

In conclusion, the COVID-19 pandemic is associated with
stressful impact in all studies reviewed. However, the magnitude
varies across studies, probably due to the populations under
study and the assessment instruments utilized. Most populations
studied, e.g., the Italian, experienced more severe outbreaks than
the Norwegian, with more deaths and severe cases of illness.
Often it is unclear whether the wording and instructions used
is COVID-formulated.

Our research questions for the present study were: (1) What
are the levels of pandemic-related stress symptoms among
parents of adolescents in grades 6 to 8 during the first lockdown
period in spring 2020 in Norway? (2) Is family situation (e.g.,
home schooling, contamination, etc.) and family activities during
lockdown related to levels of stress symptoms?

MATERIALS AND METHODS

Sample and Procedure
The Behavior Outlook Norwegian Developmental Study
(BONDS) is a longitudinal study that follows 1,159 children’s
(51.8% boys) social development from they were 6 months
onwards—for a more detailed description, see Nærde et al.
(32). The families were recruited in 2006–2008 through public
child health clinics in five Norwegian municipalities. Parents
of a total of 1,159 children (60% of 1,931 eligible) gave their
consent to participate, and the retention rate in the study has
been quite high throughout the first years, with 98% of families
participating at 1 year, 93% when the children were 4, and 82% in
first grade (when the children were ∼6 years old). The children
were aged 11–13 years in 2020 when the data for the current

study were collected. Altogether 616 parents, who already
participated in the regular data collection in spring 2020, were
invited to participate in this extra investigation about Coivd-19.
We received answers from 312 mothers and 201 fathers. Of
those, 147 were couples, and this was our study sample. Our
sub-sample consisted of parents of more girls (53.1%) compared
with the remaining part of the larger sample (47.5%). We also
compared A SES index for early life socioeconomic risk (based
on education, employment, financial hardship, and housing),
and our sub-sample had a significantly higher score on this
index. Consent was obtained electronically, and all parents
provided informed written consent. This investigation has been
approved by The Norwegian Regional Committee for Medical
and Health Research Ethics (South East), approval reference:
12552 “Barns sosiale utvikling – fortsettelse.”

Instruments
PTSD Symptoms
PTSD symptoms were measured by use of a modified version
of the Impact of Events scale −6 (IES-6) (33), in which the
instruction as well as four of the six items specifically framed
the COVID-19 pandemic as the target event (Tables 1, 2). The
IES-6 is an abbreviated version of the 22-item scale IES-R (15).
The respondents reported how bothered or stressed they were
(over the past 7 days) by symptoms related to the COVID-19
pandemic, rating themselves on a Likert scale: “not at all” (item
score 0), “a little bit” (score, 1), “moderately” (score, 2), “quite
a bit” (score, 3), or “extremely” (score, 4). Principal component
analyses with Varimax rotation revealed one-factor solutions
(eigenvalue > 1) with standardized factor loadings ranging from
0.50 to 0.88 for mothers and fathers, respectively. The score on
the IES-6 is calculated as the average of the six items. Cronbach’s
alphas were 0.77 formothers and 0.80 for fathers on the total scale
score. Thoresen et al. (33) provided sensitivity and specificity,
positive and negative predictive value, and overall efficiency of
the unmodified Norwegian version of the IES-6, demonstrating
that a cutoff level of 1.75 will indicate a likely diagnosis of
PTSD. Even though cutoff scores may vary between different
populations, Hosey et al. (34) recommended a cutoff score of 1.75
(average value) for the IES-6 when investigating PTSD among
survivors of acute respiratory distress syndrome (ARDS). This is
close to the level recommended by Thoresen et al. (33) if the sum
score is converted. We used this cutoff (1.75) as a reference for
our study.

Family Situation
Nine questions were formulated to map the family situation
during lockdown. The topics included whether they and/or their
partners had to stay at home during the past 2 weeks, whether
their work situation and/or that of their partner had changed
and how (home office/loosing job/changing job tasks), number
of children in kindergarten and school age that were staying
at home, whether family members had been contaminated, and
finally if they and/or their partner expected to lose income due
to the pandemic situation. Answering categories are shown in
Tables 1A,B.
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TABLE 1A | About the situation in your family (mothers’ answers).

Yes No

Have you stayed home most of the time during the last

couple of weeks?

113 34

Yes No Not relevant

Has your partner/spouse/cohabitant stayed at home

most of the time during the last couple of weeks?

96 39 12

Yes No

Has your work situation changed as a result of the

corona situation?

80 67

Yes No Not relevant

Has your partner’s work situation changed as a result of

the corona situation?

61 72 12

0 children 1 child 2 children

How many children of kindergarten age have been home

most of the time during the last couple of weeks?

132 13 1

0 children 1 child 2 children 3 children 4 children

How many school-age children have been home most of

the time during the last couple of weeks?

5 21 90 25 6

No Do not know Yes, presumed infected

but not tested

Yes, confirmed

infection through test

Has anyone in the family been infected with corona? 125 18 4

No Yes, some loss of

income

Yes, significant loss of

income

Do not know Not

relevant

Will you lose income as a result of the corona situation? 121 17 4 5

Will your partner lose income as a result of the corona

situation?

106 20 4 5 12

TABLE 1B | About the situation in your family (fathers’ answers).

Yes No

Have you stayed home most of the time during the last

couple of weeks?

104 43

Yes No Not relevant

Has your partner/spouse/cohabitant stayed at home

most of the time during the last couple of weeks?

100 35 11

Yes No

Has your work situation changed as a result of the

corona situation?

61 86

Yes No Not relevant

Has your partner’s work situation changed as a result of

the corona situation?

60 71 16

0 children 1 child 2 children 3 children

How many children of kindergarten age have been home

most of the time during the last couple of weeks?

(Quantity)

127 13 1 1

0 children 1 child 2 children 3 children 4 children

How many school-age children have been home most of

the time during the last couple of Weeks? (quantity)

9 21 89 23 5

No Do not know Yes, presumed infected

but not tested

Yes, confirmed

infection through test

Has anyone in the family been infected with corona? 118 26 3

No Yes, some loss of

income

Yes, significant loss of

income

Do not know Not

relevant

Will you lose income as a result of the corona situation? 108 21 8 10

Will your partner lose income as a result of the corona

situation?

106 20 4 5 12
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TABLE 2 | What do you do in the family to cope with the corona situation? Which

of the following activities do you (or have you done) in the ongoing the corona

situation.

Mothers Fathers

Yes No Yes No

Have fixed times for activities

such as school, play, rest

103 44 84 63

Have times or places to have

your own time

52 95 45 102

Have PC-free or TV-free times 32 115 21 126

Playing computer games

together

28 119 30 117

Plays board games, card games

or similar together

86 61 81 66

Puzzle 49 98 34 113

Watching TV or movies together 132 15 118 29

Listening to music together 32 115 22 125

Reads aloud 27 120 17 130

Cooking together 97 50 88 59

Draws or paints 35 112 25 122

Do needlework 24 123 16 131

Builds e.g., Lego or models 18 129 19 128

Going out/going for a walk

together

132 15 122 25

Do physical activities outdoors

(running, cycling, exercise,

trampoline or other)

104 43 90 57

Do physical activities inside 39 108 39 108

Often talks on the phone with

relatives/friends

49 98 30 117

Have video calls on mobile or

online with relatives/friends

53 94 47 100

Is a lot on social media 37 110 28 119

Children use social media a lot 46 101 42 105

Family Activities
We constructed an index based on yes/no (yes = 1, no = 0)
answers to 20 activities/routines that the family could partake in
during the pandemic (e.g., fixed hours for school/play, watching
TV together, listening to music together, go for walks, doing
physical activities). Maximum possible score = 20, higher scores
indicate more activities (Table 2).

Analyses
Data were analyzed by means of SPSS (35). Scale-scores for
PTSD symptoms for mothers and fathers were compared with
paired samples t-test. Because of the ordinal data we used
Spearman correlations to investigate associations between PTSD
symptoms on the one hand and family situation (contamination
or lockdown consequences) and family activities on the other.

RESULTS

We received answers from both parents in 147 couples (n= 294).
Average scores for PTSD Symptoms were 0.91 (SD = 0.58) for
mothers and 0.82 (SD= 0.68) for fathers, however, this difference
was not significant (p = 0.229). Furthermore, 9.5% (n = 14) of
the mothers and 10.2% (n = 15) of the fathers scored above the
conventional cutoff value (1.75). Descriptive information about
family situation and family activities are shown inTables 1A,B, 2.
As evident from the tables, the majority had to work from home
during the lockdown period while taking care of their children
at the same time. However, few reported contamination by the
pandemic virus. More than 2/3 of the sample did expect to lose
income because of the pandemic.

We did not find any significant associations between the
index for family activities and symptom scores, correlations
= 0.136 (p = 0.147) and 0.116 (p = 0.168) for mothers
and fathers, respectively, or items measuring family situation
(contamination or lockdown consequences) and symptom scores
(non-significant correlations ranging from 0.023 to 0.160).

DISCUSSION

We investigated pandemic-related stress symptoms in the initial
COVID-19 lockdown period during spring of 2020 among
parents of adolescents aged 11–13 years old. Among the
respondents, 9.5% of the mothers and 10.2% of the fathers had
scores over cutoff on the self-report screening questionnaire
for stress symptoms. Three previous studies reported similar
clinical range scores at about 7 to 8 percent of the respondents
(23, 28, 30), while other studies have reported higher percentages
ranging from 12.5% (31), 20% (27, 31), 37% (25) up to 53.8% (29).
Especially the discrepancy between our study and Bonsaksen
et al. (31) is interesting as both are Norwegian studies. However,
the discrepancies could be due to different samples. While our
study consists of parents of youth in early adolescence—the
Bonsaksen et al. study comprised participants aged between
18 and 70+. The fact that this study included older persons
may have contributed to the higher PTSD scores, as older
persons have higher risk for more severe COVID-19 related
symptoms, and thereby could be more distressed and worried by
the situation.

Even though the majority of the parents had to work from
home and also take care of their homeschooled children during
this period, not many had been contaminated with the virus.
Also, more than 2/3 of the sample did not expect to lose income
due to the pandemic. Based on this it could well be that the
parents in our sample did not experience the pandemic as hard
as people in China and Italy as reported initially. We believe it
is important not to necessarily attribute high pandemic-related
stress scores to potential PTSD. This is in accordance with the
discussion we refer to initially, reflecting different arguments for
considering COVID-19 as a traumatic event or not, and thereby
whether it satisfies criterion A for PTSD (14). However, this
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also touches on the general controversy around the definition
and interpretation of criterion A (36–41). Some researchers have
suggested that criterion A is not necessary for diagnosing PTSD
(37, 38), and studies have indeed found persons exposed to
traumatic events reporting similar (42) or even lower levels of the
clusters of PTSD symptoms than persons that have experienced
“non-traumatic” stressful life events (43). Keeping this in mind,
we believe that COVID-19 is not necessarily a traumatic event
by itself.

The subjective reactions to the pandemic are likely to fluctuate
over time, they ebb and rise with decreasing and increasing
national mortality -and infection rates. They furthermore vary
according to the prospects of vaccination and the measures put
in place by the national and local authorities to reduce contagion.
Even though the majority of our data were collected in the
initial lockdown period, some of the participants responded from
May to July, a period coinciding with the reopening of the
Norwegian society. Moving out of lockdown may have brought
hope for the future with more optimism and alleviation of
stress, anxiety, and worries. We argue for caution in attributing
high symptom scores to potential PTSD as a mere result of
the pandemic. Even though studies use validated instruments
for symptoms of PTSD, the reported symptoms could merely
indicate natural worries and reactions to continuous stress,
rather than PTSD. Whereas, the experience of the COVID-19
pandemic will pose a stressor to most people, it is unlikely
to be a criterion A event for many (44). With the fluctuating
nature of the stressor, it might not be traumatic unless a person
or family member’s life is directly in danger. However, it may
represent an oscillating, continuous stressor for the population
at large.

Although the Impact of Event Scale was originally constructed
to measure posttraumatic stress symptoms, responses to the six
items included in the short form are understood in the context
of the pandemic and the restrictions imposed. The pandemic
has dominated the media and captured the public’s attention.
Answering affirmatively to the questions posed, e.g., confirming
that other things kept making them think about the corona
situation, and that they thought about the corona situation when
they didn’t mean to, may likely be influenced by the constant
bombardment of information about the pandemic. It is natural
to react with anxiety and worry under such circumstances,
and such reactions may contribute to the compliance with the
national and local measures put in place to limit contagion. The
instruments we use to tap such stress-related symptoms and
the results they produce must thus be interpreted in context.
Natural reactions to ongoing stressors must not be interpreted
as symptoms of mental disease. What may be surprising to
see in this study is that most of the participants seemed to
handle the situation (infodemic) well and are only affected to a
limited degree.

CONCLUSION

Whereas, the experience of the COVID-19 pandemic will pose a
stressor to most people, and that as many as 10% in population-
based samples may score above cutoff on PTSD screeners, it is
unlikely to be a criterion A event for many. However, in the same
time we think it is important for clinical practitioners to be aware
of the high levels of symptoms reported by some individuals after
experiencing COVID-19 lockdown.
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The outbreak of coronavirus disease 2019 (COVID-19) has caused mental problems

among the public and medical staff in China, especially for children and adolescents,

a vulnerable group that might present with more mental problems. It seems that there

is a rapid growth in the mental problems (such as depression or anxiety) of Chinese

children and adolescents during the outbreak of COVID-19. Although several studies

reported the prevalence of depression or anxiety problems for children and adolescents,

the results are different across different age groups and sex groups. Moreover, the

sample size of these studies was small. In the present study, we aim to perform a

meta-analysis to identify the confirmed prevalence of depression and anxiety problems

for Chinese children and adolescents during home confinement. Five databases were

searched including PubMed, Web of Science, PsycINFO, Google Scholar, and the

China National Knowledge Infrastructure (CNKI), and both inclusion and exclusion criteria

were developed. Finally, a total of 12 studies were included in this meta-analysis.

The protocol of this systematic review was registered with INPLASY (protocol ID:

INPLASY202150032). It found that the pooled prevalence of mental problems was 28%

(95% confidence interval, CI: 0.22–0.34), and the depression and anxiety problem for

children and adolescents in China was 22% (95% CI: 0.16–0.30) and 25% (95% CI:

0.20–0.32) based on a random effect model, separately. Subgroup analysis was used to

identify that there are no differences between different age groups (primary and middle

school vs. high school) (p = 0.26). Meta-regression analysis was performed and the

results showed that the moderator of boy percentage was a significant factor (p = 0.04).

It indicated that there was an increasing number of children and adolescents with mental
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problems during the home confinement. It suggested that we should pay more attention

to this vulnerable population during a public health crisis in the future, especially for the

girls groups, and more detailed implements for mental health management were needed

and should be prepared.

Systematic Review: The protocol of this systematic review was registered with

INPLASY. The protocol ID was INPLASY202150032

Keywords: children and adolescents, China, COVID-19, meta-analysis, depression, anxiety

BACKGROUND

In December 2019, coronavirus disease 2019 (COVID-19) broke
out, thus representing another national public health emergency
(1). The World Health Organization (WHO) declared that the
COVID-19 outbreak was a global public health emergency on
January 30, 2020 (2). The outbreak of COVID-19 has caused
mental problems among the public and medical staff in China
(3–5), especially for children and adolescents, a vulnerable group
that might present with more mental problems (6).

For the mental problems for children and adolescents in
China, there are three issues that need to be addressed. First,
in our previous national survey, we have found that the
prevalence of mental problems for children and adolescents was
about 17% (7). But during the COVID-19 home confinement,
it reported that there were nearly 30–45% of children and
adolescents who might show anxiety and depression problems
(8, 9). It seems that there is rapid growth for the mental
problems of children and adolescents but there is a lack of
more confirmed evidence. Second, due to the different stage
of COVID-19, in different groups, it might show different
results (6, 10). For example, a cross-sectional study among
Chinese students aged 12–18 years during the COVID-19, which
included 8,079 participants, reported that the prevalence of
depression problem was 43.7% (8). Another survey, performed
in Wuhan for the students who were restricted to home from
January 23, 2020, reported the prevalence of depression problem
was only 22.6% (9). It indicated that we might need more
detailed reports in different dimensions of mental problems in
different groups. Third, to the best of our knowledge, gender
and age are potential factors affecting the mental problems of
children and adolescents. But whether these factors are still the
associated factors during the outbreak of COVID-19 might need
further exploration.

In addition, for the reasons that account for different results
of mental problems in children and adolescents, the tools used
for screening might be an important associated factor (11).
For example, there are at least 5 tools that were used in these
related studies to assess depression in children and adolescents,
which included the Chinese version of Depression, Anxiety, and
Stress Scale (DASS-21) (12), the Children’s Depression Inventory
(CDI) (13), the Depression Self-Rating Scale for Children
(DSRSC), 9 items version of Patient Health Questionnaire
(PHQ-9) (14), and the Mental Health Inventory of Middle
School Students (MMHI-60) which included the dimension
of depression (11). But which one is more suitable for the

screening for children and adolescents during the COVID-19
pandemic in China? The comparisons among these tools needed
to be performed.

Therefore, in this present study, a meta-analysis will be
performed to identify the pooled prevalence of mental problems
including depression and anxiety problems for children and
adolescents in China during the COVID-19 outbreak. The
influence of age and gender on the mental problems of children
and adolescents will also be explored. Furthermore, the review
of screening tools for the mental health of children also will be
performed which can help the future survey for researchers. In
addition, we used the term “mental problem” to describe mental
health related problems including depression, anxiety, stress, or
other associated problems in this present study.

METHODS AND MATERIALS

Searching of Relevant Studies
Five databases were searched including PubMed, Web of
Science, PsycINFO, Google Scholar, and the China National
Knowledge Infrastructure (CNKI). We only considered studies
published from November 1, 2019, to March 1, 2021. The
search terms were as follows: “children” or “adolescents” or
“child” or “young” or “students” and “mental” or “depression”
or “anxiety” or “psychological health problems” or “stress”
and “COVID-19” or “coronavirus pneumonia.” References of
related articles were also searched for any other relevant
studies (we also searched the corresponding term in Chinese
in CNKI). Due to the limited number of studies focus on
sleep problems or other mental problems, we only searched
related terms mentioned above. For more details of the
searching strategies see Supplementary Table 1. The protocol of
this systematic review was registered with INPLASY (protocol
ID: INPLASY202150032).

Inclusion Criteria and Exclusion Criteria
Both the inclusion criteria and exclusion criteria were developed
as follows:
Inclusion Criteria:

1. The participants were Chinese children and adolescents;
2. The survey date was during the home confine period;
3. Have data regarding the prevalence of mental problems with a

validated screening tool;
4. Written in English or Chinese;
5. COVID-19 related research.
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FIGURE 1 | Flowchart of the identification for the included studies.

Exclusion Criteria:

1. No data on the prevalence of mental problems were reported;
2. The assessment did not include the depression, anxiety, and

stress problem;
3. The age of participants was over 18 years old (such as

college students).

Data Extraction
We extracted the following information from the included
studies: authors, participants, mean ages, sample sizes, the
number of boys and girls, the screening tools used, survey
location, and the prevalence of the mental problem. The term
“mental problem” was used to describe the mental health
related problems including depression, anxiety, stress, or other
associated mental problems in this present study.

Statistical Analysis
A p-value < 0.05 was required to be statistically significant,
and all of the analyses were performed in R (version 3.5.3)
using the “meta” or “metafor” packages. A random-effects model
was used to examine the pooled prevalence of depression and
anxiety problems for children and adolescents (15). The I2 and
forest plots were used to identify the heterogeneity of the pooled
prevalence of mental problems.

First, meta-analysis was used to identify the pooled prevalence
of mental problems. Second, the publication bias was tested

by Egger’s funnel plot. Third, the subgroup analysis (such as
the different school levels) and meta-regression analyses (such
as the percentages of boys) were used to explore the potential
heterogeneities and identify the potential influencing factors.

RESULTS

Characteristics of the Included Studies
The reasons for exclusion included “duplicate records” (N =

193), “excluded after reviewing the title and abstract” (N = 55),
“not include the depression, anxiety and stress problem” (N
= 4), and “data regarding the prevalence of mental problems
with a validated screening tool” (N = 5). Finally, a total of 12
studies included in the systematic review involved 34,276 Chinese
children or adolescents (6, 8–10, 16–22). Two studies were based
on the same sample (19, 20). All of them are cross-sectional
studies. All surveys were conducted online due to COVID-19. For
more information about the identification of included studies see
Figure 1; Table 1.

Quality Assessment for Included Studies
Quality assessment was conducted (N = 12). The quality
of each included study was assessed by the Joanna Briggs
Institute (JBI) Critical Appraisal Checklist for Studies Reporting
Prevalence Data which included 9 items (1. Was the sample
frame appropriate to address the target population? 2. Were
study participants sampled in an appropriate way? 3. Was
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TABLE 1 | The included studies.

No. Study Participants Age (Years) Sex (Boys/Girls) Location Screening Tools Sample Size Prevalence

1 Dai et al. (17) High school

students

16.8 ± 1.1 653/836 Chengdu DASS-21 1,399 26%

2 Liu et al. (18) Junior high school

students

Not Clear 302/535 Guangxi SCL-90 837 22%

3 Li et al. (19) Children and

adolescents

12.82 ± 2.61 199/197 Shanxi SCARED 396 22%

4 Wang et al. (20) Children and

adolescents

12.82 ± 2.61 199/197 Shanxi DSRS 396 10%

5 Tang and Ying

(21)

Middle school 14.01 ± 1.56 1,724/1,788 Sichuan MMHI-60 3,512 30%

6 Wang and Xu

(22)

High school 16–18 129/281 Across the

country

GAD-7/PSS-10/SCSQ 410 48%

7 Zhou et al. (8) Middle and High

school

12–18 3,753/4,326 Across the

country

PHQ-9/GAD-7 8,079 44%

8 Xie et al. (9) Primary school N/A 1,012/772 Hubei CDI-S 1,784 23%

9 Tang et al. (16) Primary and

Secondary school

11.86 ± 2.32 2,214/2,128 Shanghai DASS-21 4,342 25%

10 Dong et al. (10) Primary and

Middle School

12.34 ± 4.67 1,057/993 Hunan,

Shandong

etc.

DASS-21 2,050 18%

11 Duan et al. (6) Primary,

Secondary and

High school

7–18 1,812/1,801 Across the

country

CDI 3,613 22%

12 Liu et al. (3) college and

primary school

students

N/A 161/238 Sichuan SSS 399 35%

DASS-21, Depression Anxiety Stress Scale; SCL-90, Symptom Checklist; SCARED, Screen for Child Anxiety Related Emotional Disorders; DSRS, Depression Self-rating Scale for

Children; GAD-7, Generalized Anxiety Disorder; PHQ-9, Patient Health Questionnaire; MMHI-60, Mental Health Inventory of Middle-school students; PSS-10, Perceived Stress Scale;

SCSQ, Simplified Coping Style Questionnaire; CDI-S, Children’s Depression Inventory–Short Form; N/A, Not Available; SSS, Somatic Self-rating Scale. Prevalence, the prevalence of

mental problems of each study.

the sample size adequate? 4. Were the study subjects and the
setting described in detail? 5. Was the data analysis conducted
with sufficient coverage of the identified sample? 6. Were
valid methods used for the identification of the condition? 7.
Was the condition measured in a standard, reliable way for
all participants? 8. Was there appropriate statistical analysis?
9. Was the response rate adequate, and if not, was the
low response rate managed appropriately?) (23). Because all
studies were quantitative with a cross-sectional design, the JBI
Critical Appraisal Tool for Analytical Cross-Sectional Studies
was used. Studies were appraised as having low, moderate,
or high methodological quality. There are two authors (JC
and HX) who independently assessed each included study and
reached a consensus on any differences. For more details see
Table 2. The percentage of Yes items was calculated. If this
percentage of Yes item is more than 75%, the study was
included (23, 24).

The Pooled Prevalence of Mental Problems
for Children and Adolescents
For the mental problems (including depression problems or
the anxiety problem, or stress problems), we found that
the pooled prevalence of mental problems was 28% (95%
confidence interval, CI: 0.22–0.34), and the depression and

anxiety problem for children and adolescents in China was
22% (95% CI: 0.16–0.30) and 25% (95% CI: 0.20–0.32)
based on a random-effect model, separately. For more details
see Figures 2, 3.

Publication Bias
Egger’s funnel plot was used to identify the publication bias,
and we found that no publication bias was identified (p =

0.26). For more details see Supplementary Figure 1. Sensitivity
analysis was performed to explore the heterogeneity of the
pooled prevalence of mental problems. But no study showed the
change of the heterogeneity more than 5%. For more details see
Supplementary Figure 2.

Subgroup Analysis and Meta-Regression
Analysis
Subgroup analysis was performed by different age groups
(primary and middle school vs. high school). For more details
see Figure 4. But there are no differences identified between
different age groups.Meta-regression analysis was performed and
the results showed that the moderator of boy percentage was a
significant factor (p= 0.04). For more details see Figure 5.
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TABLE 2 | The JBI Critical Appraisal Checklist for Studies Reporting Prevalence Data.

Studies 1. Was the sample

frame appropriate

to address the

target population?

2. Were study

participants

sampled in an

appropriate way?

3. Was the sample

size adequate?

4.Were the study

subjects and the

setting described

in detail?

5. Was the data

analysis

conducted

with sufficient

coverage of

the identified

sample?

6. Were valid

methods used

for the

identification

of the

condition?

7.Was the

condition

measured in a

standard,

reliable way for

all

participants?

8. Was there

appropriate

statistical

analysis?

9. Was the

response rate

adequate, and if

not, was the low

response rate

managed

appropriately?

Y%

Dai et al. (17) Yes Yes Yes Yes Yes No Yes Yes Yes 88.9%

Liu et al. (18) Yes Yes Yes Yes Yes No Yes Yes Yes 88.9%

Li et al. (19) Yes Yes Not Clear Yes Yes Yes Yes Yes Yes 88.9%

Wang et al.

(20)

Yes Yes Not Clear Yes Yes Yes Yes Yes Yes 88.9%

Tang and

Ying (21)

Yes Yes Yes Yes Yes Yes Yes Yes Yes 100%

Wang and

Xu (22)

Yes Yes Not Clear Yes Yes Yes Yes Yes Yes 88.9%

Zhou et al.

(8)

Yes Yes Yes Yes Yes Yes Yes Yes Yes 100%

Xie et al. (9) Yes Yes Not Clear Yes Yes Yes Yes Yes Yes 88.9%

Tang et al.

(16)

Yes Yes Not Clear Yes Yes Yes Yes Yes Yes 88.9%

Dong et al.

(10)

Yes Yes Yes Yes Yes Yes Yes Yes Yes 100%

Liu et al. (3) Yes Yes Yes Yes Yes Yes Yes Yes Yes 100%

Y%, percentage of Yes items.
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FIGURE 2 | Forest plots of the meta-analysis for the pooled prevalence of the mental problem.

The Summary of Screening Tools in the
Included Studies
In addition, we summarize the related tools for the mental
health of children and adolescents used in China: the number
of items, the cutoff scores, the minimal age suitable for each
tool, as well as the main strength and limitation for this tool.
For more details see Table 3. A total of nine scales were used in
the included studies to screen for depression or anxiety. Three
items of DSSS-21 were used, two things of GAD-7 and Scared
were used, and the other seven scales were used once each.
It showed that the DASS-21 was used more frequently than
other tools.

DISCUSSION

In this present study, we found that the pooled prevalence
of mental problem was 28%. For depression problem, it was
22% and the anxiety problem was 25%, while the mental
problems in our previous national survey were only 17% (7). It
indicated that the prevalence of mental problems of children and
adolescents was increasing during home confinement after the
outbreak of COVID-19. After the COVID-19 outbreak, nearly
all schools were shut down nationally in China and nearly all
students had to face home confinement (25). Although online
teaching activities were provided to children and adolescents
during this period (26, 27), it seemed that mental health-
protecting activities were also needed. A survey conducted
in the United States found that 40.1% of parents reported
observing signs of distress in their children, which seemed
higher than in China. Recently, a rapid systematic review of
the mental problem showed that children and adolescents are
more likely to suffer a high prevalence of depression and

anxiety problem during a pandemic (28). The impact of the
pandemic on the mental health of children and adolescents
is inevitable.

In this present study, we also found that sex might be
an influencing factor for the mental problem of children and
adolescents. For the influencing factor of sex, it was also
confirmed by a study from the United States which included
683 adolescents (29). But negative results were also reported
(9). Moreover, one study found higher mental problems in
older children (8), but negative results were also found in this
present study. To date, there are a strikingly small number of
published studies examining the prevalence of mental problems
in children and adolescents during the COVID-19. Therefore,
a larger number of studies were needed. In the future, we
should further explore more the protective factors and risk
factors that might influence the mental problems of children
and adolescents.

Children facing unexpected and unknown events typically
exhibit various stress reactions. Several studies have documented
the damaging effects of psychological stress due to negative events
in children (30, 31). For the increasing mental problems for
children and adolescents during COVID-19 in China, several
reasons might account for this phenomenon. Firstly, during
the course of home confinement, they are often forced to
stay home for long periods, which might result in limited
connection with their friends and reduced outdoor activity
(32, 33). Secondly, it has been found that during an epidemic
outbreak, the adults might also experience negative emotional
responses (34). For example, it found that COVID-19 causes
moderate-to-severe mental health in about one-third of adults
for Chinese people (4). When these adults with depression
or anxiety symptoms faced their children at home, conflict
might more easily occur (35). Thirdly, a recent report on
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FIGURE 3 | Forest plots of the depression and anxiety problems.

mitigating the effects of home confinement on children stated
that home confinement could offer an excellent opportunity to
work on and improve interactions between parents and children
(25). However, when parents have to take the roles of both
caregiver and teacher during home confinement for a long
time, there can be conflict. It indicated that the relationship
between the parents and their children plays a critical role in
children’s mental health, and with the outbreak of COVID-
19 in China, this relationship is facing further challenges (36).
Finally, after the outbreak of COVID-19, information overload
often happened for children and adolescents which might lead
to more negative emotions with them (37). In addition, many
Chinese parents tend to overlook their children’s mental health.
For example, due to the lack of knowledge about children’s
mental health, many parents cannot differentiate normal and

abnormal behavioral and emotional problems in their children,
especially for the left-behind children (parents go to the big
city to work, not around the child, and the child is taken
care of by grandparents or grandparents) (38, 39). Overall,
the public awareness of the importance of mental health for
children and adolescents during public health crises still needs
to be strengthened.

How to protect children and adolescents from the negative
impact on mental health during a public health crisis such
as COVID-19? Several issues need to be addressed in the
future. First is to strengthen the public awareness about
mental health for children and adolescents. Second, regular
daily activities management and a fixed date to contact their
friends and teachers online might ease their stress during
social distancing. Third, a “soft” parent-child relationship that
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FIGURE 4 | Subgroup analysis by different “age groups” (primary and middle school vs. high school).

communicates in a more friendly, sincere, and democratic
way was needed. Finally, limited time usage of cell phones
or pads is also necessary for children and adolescents to
avoid information overload. As the pandemic continues, we
should monitor the impact on children’s and adolescents’
mental problems and help them to improve their mental
health outcomes.

In addition, for the tools used for screening the depression
and anxiety of children and adolescents in China, the DASS-21
might be the suitable tool for this usage (including the dimension
of depression, anxiety, and stress). GAD-7 and PHQ-9 can be
used together for the quick screening of depression and anxiety.
For more confirmed assessment of depression or anxiety and
associative symptoms for children and adolescents, SCARED and
DSRSC were recommended. The MMHI-60 can be used as a
comprehensive tool for screening mental problems in Chinese
children and adolescents.

Two limitations need to be addressed. First, the high
heterogeneity of the meta-analysis results in the present study
indicated that we should identify the potentially influential

factors which might be associated with these mixed results in

future. The most possible reason for this study is the limited

number of studies, different regions, the different tools for
screening, and the date of the survey. With the accumulated data

in the future, we should pay more attention to these factors. It
should be noted that the “regions” might be one of the most
important variables which need to be explored. However, we
could not classify the “region” in suitable terms. Some of the
surveys were based on the national regions or two regions which
lead to the difficulty to perform the subgroup analysis. Second, we
only identified the pooled prevalence of depression and anxiety
in children and adolescents; other mental health problems, such
as posttraumatic stress disorder (PTSD), sleep problems, and
appetite problems, should also be explored. In addition, there is
a lack of screening tools for children younger than 8. In future
studies, we should develop more validated tools for different
age groups.

CONCLUSIONS

In this present study, we found that the pooled prevalence of
mental problem was 28%. For the depression problem, it was
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FIGURE 5 | The meta-regression analysis by “sex.”

TABLE 3 | Screening tools for anxiety and depression.

Scale Items Minimum Age Cutoff Strength and Limitation

DASS-21 21 11 10 for anxiety

10 for depression

15 for stress

Dimension included depression, anxiety, and stress,

but not suitable for individuals aged <10 years;

SCL-90 90 8 Factor score ≥ 2 Comprehensive tool for mental health but with too

much items, not suitable for screening assessment;

SCARED 41 8 14–16 Assessing different dimensions for Anxiety but with

a little too much items;

DSRSC 18 7 14/15 Assessing different dimensions for Depression;

GAD-7 7 10 5–9 and above Screening tool for Anxiety symptoms but only

include the general anxiety symptoms

PHQ-9 9 11 5–9 and above Screening tool for Depression symptoms but not

suitable for children <10

MMHI-60 60 10 Factor score ≥ 2 Comprehensive tool for mental health but with too

much items

CDI 27 7 Clinical: 19

Subclinical: 12–18

Assessment the core features for Depression

symptoms;

SSS 20 N/A Positive ≥40 Assess physical, anxiety, depression, and mixed

anxiety and depression symptoms.

DASS, Depression Anxiety Stress Scale; SCL-90, Symptom Check-list 90; SCARED, Screen for Child Anxiety Related Emotional Disorders; GAD-7, Generalized Anxiety Disorder 7;

PHQ-9, 9 items of Patient Health Questionnaire; DSRSC, Depression Self-rating Scale for Children; MMHI-60, Mental Health Inventory of Middle School Students; CDI, Children’s

Depression Inventory; SSS, Somatic Self-rating Scale.
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22% and the anxiety problem was 25%. It indicated that there
was an increasing number of mental problems in this special
period for children and adolescents. We found that sex might
be an influencing factor for the mental problems of children. It
suggested that we should pay more attention to this vulnerable
population during a public health crisis in the future, and more
detailed implements for mental health management for this
vulnerable population were needed.
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Background: The COVID-19 pandemic lockdowns have adversely impacted children

on the autism spectrum and their families, especially in Malaysia where this population is

often marginalized. The current quantitative research aimed to investigate the impact of

theMalaysian COVID-19 lockdown on the behavior and psychological distress of children

formally diagnosed with an autism spectrum condition (ASC) as well as the psychological

distress and well-being of their parents, in comparison with a typically developing (TD)

control group.

Methods: The children’s ages ranged between 5 and 17 years. The sample included 72

ASC parent-child dyads and 62 TD parent-child dyads. The primary caregiver completed

an online survey including the following: demographic and diagnostic information; ASC

symptoms; children’s inattention, hyperactivity/impulsivity, perceived stress, depression,

and anxiety; parents’ perceived stress, depression, anxiety, and well-being based on their

experience pre- and mid-lockdown (March 18th to June 9th 2020) in Malaysia.

Results: Among the ASC group, no significant pre- and mid-lockdown change was

found in ASC symptoms (p > 0.05). There were no significant gender differences

(boys/girls) in all the child scales. The 2 [diagnosis (ASC, TD)] × 2 [lockdown

(pre-lockdown,mid-lockdown)] mixed-model ANOVAs revealedmain effects of lockdown

on children’s attention, hyperactivity/impulsivity, anxiety, and parents’ perceived stress,

depression, and psychological well-being (p < 0.005). There was a main effect of

diagnosis in all child and parent variables, except parents’ perceived stress (p >

0.005). However, there was no significant interaction effect between diagnosis and

lockdown (p > 0.005). All child behavior (inattention and hyperactivity/impulsivity) and

child psychological distress (anxiety, depression, and perceived stress) were significantly

correlated in both the ASC and TD groups (p < 0.005). On the other hand, only some of
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the parent variables were significantly correlated with child variables (p < 0.0045) in the

ASC group while none of the parent variables were significantly correlated with the child

variables (p > 0.005) in the TD group.

Conclusion: The results provide preliminary evidence indicating negative effects of the

Malaysian lockdown on both children on the autism spectrum and TD children, as well as

their parents. These quantitative results will be triangulated with the qualitative interview

data to provide a holistic understanding of the impact of the pandemic, informing

translational policy and practice recommendations.

Keywords: autism (ASD), COVID-19, Malaysia, lockdown, inattention, hyperactivity/impulsivity, psychological

distress

INTRODUCTION

In December 2019, the novel coronavirus, COVID-19, was
discovered in China. In the face of the rapid spread of the highly
infectious virus, theWorldHealthOrganization (WHO) declared
it a pandemic on 11th March 2020. To combat the outbreak,
the Malaysian government implemented the first nationwide
Movement Control Order (MCO) from 18th March to 12th
May 2020 (1–4). Restrictions such as the prohibition of mass
gathering, school closures, and prohibition of outside movement
other than purchasing necessities such as food or medicine
were implemented during the MCO (5). On 13th May, the
MCO was replaced by the Conditional MCO (CMCO) to 9th
June 2020 (6), where the national economy was reopened in
a controlled manner. During the CMCO, essential shops were
given government approval to open for business and most people
were allowed to go back to work under strict standard operating
procedures (SOPs). However, the education sector, including
kindergarten, government schools, and special needs schools
remained closed in Malaysia (7).

Autism spectrum condition (ASC) is a heterogeneous life-
long neurodevelopmental condition denoted by impairment in
social interactions and communication as well as restricted and
repetitive behaviors that typically appear during early childhood
(8). Other than the two core symptoms, ASC is often comorbid
with symptoms of other psychological and medical conditions,
such as intellectual disability and attention-deficit/hyperactivity
disorder [ADHD; (8, 9)]. Although there is no official prevalence
statistics of ASC in Malaysia, there is evidence of a rise in the
number of ASC cases seeking support over the past years. For
instance, the number of intakes in special needs schools have
doubled from the year 2006 to 2013 (10, 11). Moreover, doctors,
psychologists, and psychiatrics have also reported an increase in
the number of children on the autism spectrum in their clinics
(11). These observations are urgent reminders for the need for
extensive research to support this growing group.

Even though the MCO measures are essential in preventing
further spreading of COVID-19, this prolonged home
confinement may affect people’s well-being, especially children’s
and adolescents’ well-being. In the case of children on the
autism spectrum who tend to thrive on consistent structures
and patterns (8), they are particularly vulnerable in this complex

situation, both from the threat of getting infected with COVID-
19 (12) as well as the adverse physical and psychological impacts
of the changes in environment due to the pandemic (68). For
example, research in Turkey revealed elevated ASC symptoms
and more problematic behaviors such as hypersensitivity,
deterioration in communication, hyperactivity, and aggression
among children on the autism spectrum during the home
confinement period due to the disruption of their routines
(13, 14). Amidst the pandemic, parents in Italy also reported
that younger children on the autism spectrum were increasingly
uncooperative, demanding high levels of undivided attention,
and were displaying high levels of stereotypical and problematic
behaviors during the lockdown (15).

For students on the autism spectrum, lockdown measures and
school closures also resulted in reduced access to the resources
they usually have through schools, serving as a major disruption
to their daily routines (16). Although some early intervention
centers inMalaysia offered online therapies during the lockdown,
these services were not available to many families, either due
to the lack of digital access (63, 65) or the lack of supervision
of the caregivers (17). The long-term stalling of training and
therapies may lead to development regression or the loss of skills
that the child has acquired (18). For instance, a study in Italy
illustrated the importance of school support as children on the
autism spectrum who did not receive school support during
home confinement displayed more severe behavioral problems
than those who received regular support (19).

The home confinement and school closures may also create
higher stress for children on the autism spectrum, who have high
prevalence of psychological comorbidity (20, 21). For instance,
the chairwoman of the National Autism Society of Malaysia
(NASOM), Feilina, reported some children on the autism
spectrum were more easily upset, some displayed self-injury
behaviors, and even broke furniture as a result of frustration
during the lockdown (22). Moreover, they may be fixated
about the pandemic becoming subsequently overwhelmed by the
COVID-19 information (23). For instance, individuals on the
autism spectrum and their families reported experiencing higher
levels of stress since the onset of the COVID-19 pandemic (24).
However, some studies reported contradictory findings where
children on the autism spectrum did not display any change in
behaviors and psychological outcomes during the lockdown (25),
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or even displayed marginal improvement in emotional moods
and psychopathological dimensions (68) during the pandemic.
Individuals on the autism spectrum may be more comfortable at
home without the academic and social requirements in school,
thus having lower levels of stress during home confinement
(17, 26, 64).

The pandemic and nationwide lockdown may also affect the
caregivers of children on the autism spectrum disproportionately
(18, 64). These unique stressors include financial constraints,
disruption of carefully developed routines, disintegrated support
networks, reconciling the demands of distant working and
household needs, as well as the expectations to fulfill child
therapies that require special training (15, 17, 27, 64). Since
most of the children on the autism spectrum do not fully
understand about the pandemic situation as well as about
how to adapt to the new measures of social distancing and
to perform proper hygiene performances (13), parents of
these children experience additional stress as they have to
look after their child and make sure they are safe. With the
accumulated stressors mentioned above, parents of children with
neurodevelopmental disabilities [NDD; (28)] as well as children
on the autism spectrum (13, 68) have been reporting higher
levels of anxiety and stress since the onset of the pandemic.
Specifically, the parents of children on the autism spectrum
reported significantly higher levels of depression and anxiety
than parents of typically developing (TD) children during the
lockdown (18). Parent’s distress can have an adverse impact
on children’s behaviors and psychological well-being. In a
sample of children on the autism spectrum, parent’s anxiety
level during the lockdown was significantly correlated with
the children’s mid-pandemic ASC symptoms and behavioral
problems (13).

This is the first time that a quarantine to control and restrict
movement has been implemented in most countries. Hence,
there is a lack of conclusive studies providing data on how
this quarantine can affect children and adolescents. Under usual
circumstances, we might expect to see an increase in challenging
behavior and skill loss in children on the autism spectrum
during the holiday months, but not to the point where it
cannot be addressed within the first few weeks of resuming the
typical school and home intervention schedule (15). Therefore,
identifying those who are at high risk and providing tailored
support should be prioritized for education, health, and social
care (64).

In addition, there is a need to monitor children’s behavior
over the long term to study how prolonged school closures,
strict social distancing measures, and the pandemic itself affect
the well-being of children and adolescents (29). However,
most of the studies mentioned above utilized self-developed
questionnaires in measuring children’s outcomes and none of
the study mentioned above focused on inattentive/hyperactive
behaviors even though these behaviors are among the most
prevalent and concerning behaviors in children on the autism
spectrum (30). Furthermore, other than the study by Wang and
colleagues, none of the studies mentioned above had control
groups. Lastly, most of the studies mentioned originated from
high-income countries, which may affect the generalizability of

the findings in the context of low- and middle-income countries
like Malaysia (31).

The current study aimed to investigate the change in the
behaviors and psychological distress of children on the autism
spectrum, as well as the psychological distress and well-being
of their parents in Malaysia pre- and mid-lockdown. Based on
the previous COVID-19 research, parents of children on the
autism spectrum were expected to report more severe ASC
symptoms mid-lockdown than pre-lockdown. Moreover, it was
hypothesized that parents of children on the autism spectrum
and TD children would report more behavioral problems and
higher psychological distress mid-lockdown than pre-lockdown,
with children on the autism spectrum displayingmore behavioral
problems and psychological distress than TD children. Parents
of both groups were expected to report a higher level of
psychological distress and lower well-being mid-lockdown than
pre-lockdown, with parents of children on the autism spectrum
reporting higher psychological distress and lower well-being
than TD parents. The current study also aimed to explore the
relationships among the children’s behaviors and psychological
distress as well as parents’ psychological distress and well-
being during the lockdown. It was hypothesized that children’s
behaviors and psychological distress will correlate with parents’
psychological distress and well-being during the lockdown in
both ASC and TD groups.

METHOD

Participants
Participants included parents who had at least one child aged
between 5 and 18 years with a formal ASC diagnosis (i.e., autism
spectrum disorder, autistic disorder, Asperger’s disorder, and
PDD-NOS) or with typical development. All families resided
in Malaysia during the COVID-19 pandemic. In total, 392
parents started the survey, 133 participants were excluded
due to incomplete surveys. A further 95 participants were
excluded as their children were out of the age range. The
final sample consisted of 134 participants, with 30 participants
excluded as their children were not “typically developing” (i.e.,
parent-reported a child with an intellectual disability or other
developmental difficulties).

The final sample comprised parent-child dyads for 72 children
on the autism spectrum (54 mother-child dyads, 18 father-child
dyads) and parent-child dyads for 62 TD children (53 mother-
child dyads, nine father-child dyads). Demographic information
for parents and children of both groups are presented inTables 1,
2. More than half of the parents obtained at least a bachelor’s
degree. Almost 70% of parents are working parents. Among the
working parents, almost 70% of them worked from home and
around 7% of them stopped working during the MCO. During
the CMCO, almost half of the working parents went back to
work regularly.

The age of the children ranged from 5 years 4 months to 17
years 0 month. All diagnoses were performed by a registered
mental health professional or developmental pediatrician per
parent report. The Social Responsive Scale-2 [SRS-2, (32)] was
utilized to help confirm the ASC diagnosis, with T-scores ≥ 60
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TABLE 1 | Parent demographics.

Variable ASC (n = 72) TD (n = 62)

Parent’s age (years) 38.30 (±5.62) 37.81 (±5.93)

Household income (monthly, RM) 5,525 (±4,285) 7,570 (±5,253)

Number of people in the household 4.93 (±1.50) 4.89 (±1.12)

Number of children 2.53 (±1.19) 2.81 (±1.13)

Relationship to child

Mother 54 (75.0%) 53 (85.5%)

Father 18 (25.0%) 9 (14.5%)

Ethnicity

Malay 55 (76.4%) 47 (75.8%)

Chinese 6 (8.3%) 9 (14.5%)

Indian 5 (6.9%) 2 (3.2%)

Others 6 (8.3%) 4 (6.5%)

State staying

Selangor 23 (34.3%) 35 (59.3%)

KL 9 (13.4%) 8 (13.6%)

Others 40 (55.6%) 19 (30.6%)

Education level

Doctorate 1 (1.4%) 3 (4.8%)

Master 9 (12.5%) 9 (14.5%)

Degree 28 (38.9%) 27 (43.5%)

Diploma 15 (20.8%) 14 (22.6%)

Pre-u or foundation 7 (9.7%) -

Secondary school 12 (16.7%) 9 (14.5%)

Work (%)

Working 46 (63.9%) 46 (74.2%)

Not working 26 (36.1%) 16 (25.8%)

Among working parent - MCO work status

Regular working 13 (28.3%) 8 (17.4%)

Work from home 29 (63.0%) 35 (76.1%)

Stopped working 4 (8.7%) 3 (6.5%)

Among working parent - CMCO work status

Regular working 22 (47.8%) 19 (41.3%)

Work from home 22 (47.8%) 24 (52.2%)

Stopped working 2 (4.4%) 3 (6.5%)

MCO, Movement Control Order; CMCO, Conditional Movement Control Order.

used as the inclusion criteria for the ASC group and exclusion
criteria in the TD group.

Eleven of the children in the ASC group had comorbid
ADHD, one child on the autism spectrum had epilepsy, one
child on the autism spectrum had both ADHD and epilepsy, and
three children on the autism spectrum had ADHD and learning
difficulties based on the parent reports. Nineteen parents of
children on the autism spectrum reported their children having
intellectual disability. More than half of all the children (ASC and
TD) study in government schools. More than 80% of children on
the autism spectrum and half of the typically developing children
attend morning schools while the other half of the typically
developing children attend both morning and afternoon schools
every school day. Most of all the children (ASC and TD) attended
online classes during the national lockdown (MCO and CMCO).

TABLE 2 | Child demographics.

Variables ASC (n = 72) TD (n = 62)

Child’s age (month) 109.06 (±35.38) 104.68 (±33.78)

Child’s gender

Male 54 (75.0%) 37 (59.7%)

Female 18 (25.0%) 25 (40.3%)

ASC type

Autism spectrum disorder 8 (11.1%) -

Autistic disorder 49 (68.1%) -

Asperger’s syndrome 10 (13.9%) -

PDD-NOS 2 (2.8%) -

Others 3 (4.2%) -

ASC severity

Mild 38 (51.4%) -

Moderate 23 (31.9%) -

Severe 4 (5.6%) -

Unspecified 7 (9.7%) -

ADHD comorbidity

Yes 14 (19.4%) -

No 58 (80.6%) -

Seizure/epilepsy

Yes 2 (2.8%) -

No 70 (97.2%) -

Intellectual disability

Yes 19 (26.4%) -

No 52 (72.2%) -

Unsure 1 (1.4%) -

Type of school

Government school 51 (70.8%) 45 (72.6%)

Private school 10 (13.9%) 10 (16.1%)

International school 1 (1.4%) 5 (8.1%)

Chinese independent school - 2 (3.2%)

Others 10 (13.9%) -

PDD-NOS, Pervasive Developmental Disorder-Not Otherwise Specified; ADHD, Attention

Deficit/Hyperactivity Disorder.

Before the lockdown, more than half of the children attended
additional activities (such as tuition classes or therapy sessions)
but canceled these additional activities during the lockdown.

No significant difference was found in parental age between
the ASC and TD groups, t(130) = 0.46, p= 0.650. Moreover, there
was no significant difference in child’s age between the ASC and
TD groups, t(131) = 0.732, p = 0.465. On the contrary, there was
a significant difference in child’s gender between the ASC and TD
groups, χ2

(1)
= 4.332, p= 0.037.

Measures
Parent’s Demographics
Participants were asked for their relationship with the child,
ethnicity, religion, level of education, employment status (pre-
and mid-lockdown), and socioeconomic status.
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Child’s Demographics
Participants were asked for their child’s age, gender, details of the
diagnosis (if applicable), schooling arrangements (pre- and mid-
lockdown), as well as time allocations for various activities (e.g.,
screen time, physical activities) pre- and mid-lockdown.

COVID-19 Related Questions
Participants completed a list of questions regarding the COVID-
19 situation. This included questions about their child’s and their
own emotions toward the pandemic, whether they or their child
was infected by the virus, whether they know people infected or
deceased due to the virus, where their child obtained information
about COVID-19, etc.

ASC Symptoms
The Social Responsiveness Scale-2 [SRS-2; (33)] is a 65-item
parent or teacher-report rating scale that assesses children’s social
impairments in naturalistic social settings. Each item is rated on a
Likert scale ranging from 0 (never true) to 3 (almost always true).
The SRS-2 consists of two domains that map onto the DSM-5
criteria for ASC: Social Communication/Interaction Index (SCI;
Social Awareness, Social Cognition, Social Communication,
and Social Motivation) and Restricted/Repetitive Behavior Index
[RRB; (34)]. Higher scores on the SRS-2 indicate greater
severity of social impairment and greater characteristic autistic
preoccupations. Instead of the T-scores, raw scores were utilized
for analysis as the T-scores are based on the Western samples
(32). Satisfactory internal consistencies were obtained in the
present study, with Cronbach’s alpha ranging from 0.55 to 0.92
for the SRS-2 scale, as well as its indices and subscales.

Children’s Behaviors
The Conners’ Parent Rating Scales-3 [CPRS-3; (35)] is a 108-
item parent report screening instrument that assesses children’s
indices of oppositional behavior problems, hyperactivity
behavior, cognitive and inattention problems, and impulsive
behavior across the home and school settings. Each item is rated
on a Likert scale ranging from 0 (Not true at all) to 3 (Very
much true). The current study focused only on the Inattention
and Hyperactivity/Impulsivity content scales, Global Index as
well as the Anxiety and Depression scales, with 38 items in total.
Higher scores indicate greater problems in each content scale.
The Inattention and Hyperactivity/Impulsivity content scales
and Global Index had an internal consistency ranging between
Cronbach’s alpha of 0.86 to 0.92 in the current research.

Children’s Psychological Distress
The screener items for the Anxiety and Depression subscales
from the CPRS-3 were used to assess children’s anxiety and
depression levels. Both the anxiety screener and depression
screener consist of four items each. Each item is rated on a
Likert scale ranging from 0 (Not true at all) to 3 (Very much
true). Lower scores indicate better mental well-being. Satisfactory
internal consistencies were achieved for Anxiety and Depression
subscales, with Cronbach’s alpha ranging 0.68 to 0.94 for the
Anxiety subscale and 0.65 to 0.66 for the Depression subscale.

The NIH Perceived Stress Scale-Child [PSSC; (62)] is a scale
adapted from the Perceived Stress Scale-Adult (36). It is a 10-item
parent-reported screening instrument that assesses the stress
experienced by the children. Similar to the adult form used in
the current study, each item was rated on a 5-point Likert scale
ranging from 0 (Never) to 4 (Very Often). The total score was
obtained by summing the reversed scores on the four positive
items and the remaining six negative items. The total score
ranges from 0 to 40, with higher scores indicating higher level of
perceived stress. A good internal consistency was obtained in the
current study, with Cronbach’s alpha ranging from 0.76 to 0.79.

Parents’ Psychological Distress
The Depression, Anxiety, Stress Scale [DASS-21; (37)] is a self-
reported questionnaire in measuring the emotional states of
depression, anxiety, and stress. The Depression and Anxiety
subscales were utilized in measuring the parents’ depressive and
anxiety symptoms. Each of the subscales has seven items and
each of the items was rated on a Likert scale ranging from 0
(did not apply to me at all) to 3 (applied to me very much or
most of the time). A higher score indicates a higher level of
depression or anxiety symptoms. High internal consistencies of
the Depression and Anxiety subscales were achieved for parents
of both groups, with a Cronbach’s alpha ranging from 0.79 to 0.85
for Anxiety subscale and 0.88 to 0.91 for Depression subscale, in
the present research.

The Perceived Stress Scale-Adult [PSSA; (36)] is a 10-item
screening instrument that assesses the perception of stress. It
is one of the most widely used psychological instruments that
measures the degree to which situations in one’s life are perceived
as stressful (38). Specifically, the items are designed to evaluate
how unpredictable, uncontrollable, and overloaded participants
find their lives. To make this scale more appropriate in the
current COVID-19 situation, participants rated how often they
had experienced these feelings on a Likert scale ranging from 0
(Never) to 4 (Very Often) before and during the lockdown. The
total score was obtained by summing the reversed scores on the
four positive items as well as the remaining six negative items.
Hence, the total scores range from 0 to 40, with higher scores
reflecting greater overall distress. High internal consistency was
obtained for PSSA, with Cronbach’s alpha ranging from 0.79 to
0.82 in the present research.

Parents’ Psychological Well-Being
The Scale of Positive and Negative Experience [SPANE; (39)] is
a 12-item self-report measure that assesses participants’ positive
and negative experiences. Each of the items was rated on a 5-
point Likert scale, ranging from 1 (Very Rarely or Never) to 5
(Very Often or Always) based on their experiences pre-and mid-
lockdown. The scores were divided into positive (SPANE-P) and
negative (SPANE-N) scores, with 6 items in each score. Thus,
each score ranged from 6 to 30. These two scores were combined
by subtracting SPANE-N from SPANE-P, resulting in the balance
score ranging from −24 to 24. Satisfactory internal consistencies
were achieved for SPANE, with Cronbach’s alpha ranging from
0.88 to 0.91 for SPANE-P and 0.84 to 0.89 for SPANE-N.

Frontiers in Psychiatry | www.frontiersin.org 5 October 2021 | Volume 12 | Article 733905310

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Fong et al. COVID-19 Lockdown in Malaysia

Procedure
Ethical approval for the present study was obtained from
the Monash University Human Research Ethics committee
(MUHREC; Project 24673). The researchers reached out to ASC-
related organizations and schools in Malaysia through initiating
contact via email and phone calls to center administrators (e.g.,
Genius Kurnia). Several organizations responded and provided
written permission, agreeing to post online advertisements. On
top of that, digital posters were posted in several online parent
support groups (e.g., Autisme Malaysia and Autism Parents
Support Group Malaysia). Parents of children on the autism
spectrum also helped with recruitment and referred parents of
both groups. Interested parents then clicked on the link attached
in the digital posters and completed the survey online.

Due to the COVID-19 pandemic, participants (parents) were
provided an online written informed consent and asked to
complete an online survey through the Monash University
Qualtrics site. Both the English and the Malay translated versions
of the questionnaires were included in the online survey. The
data collection period started from late July 2020 to late October
2020. Most of the participants completed the online survey in
August 2020.

The participants were asked to complete their own as well as
their child’s demographics. For parents of children on the autism
spectrum, they answered extra demographic questions regarding
their children’s diagnosis. Then, participants completed a list of
questions regarding the COVID-19 situation. Next, they were
asked to fill the survey asking about their child’s behaviors and
psychological distress, as well as their own psychological distress
and well-being. Importantly, they responded to these questions
relative to their lives during the lockdown (18th March to 9th
June 2020), and retrospectively before the lockdown.

As a token of appreciation, a RM30 ($7 USD) e-shopping
voucher or e-wallet top-up was given to the participants upon
completion of the online survey. After the survey completion,
participants were also offered the opportunity to participate
in a qualitative semi-structured interview as this quantitative
study was part of a broader mixed-methods longitudinal project
examining the impact of COVID-19 on children on the autism
spectrum in Malaysia.

Data Analysis
The data was analyzed using the IBM SPSS version 25 for
descriptive and inferential analysis. The data was examined
for univariate outliers, normality, multicollinearity, and
homoscedasticity prior to the main analysis. All univariate
outliers with SD > ± 3 above the mean in each group were
winsorised using the formula, X = (3 × standard deviation) +
mean (40). Multivariate outliers were not removed as there was
no substantive difference between the analyses with and without
the multivariate outliers.

Multiple two-way mixed-model analysis of variances (MM-
ANOVAs), between group [diagnosis (ASC, TD)] X within group
[lockdown (before, during)], were utilized to compare the mean
average of the child’s behaviors (as measured by Conners’-
3 Inattention subscale, Hyperactivity/Impulsivity subscale, and
Conners’-3 Global Index), child’s psychological distress (as

measured by Conners’-3 Anxiety andDepression subscales as well
as PSSC), and parent’s psychological distress (as measured by
PSSA and the Depression and Anxiety subscales from DASS-21)
and well-being (as measured by SPANE). Bonferroni corrections
applied to p-values were used to reduce the risk of type I error.
Hence, the adjusted alpha value was set at 0.005 (10 comparisons:
alpha = 0.05/10). Levene’s test statistic was used to test the
assumption of homogeneity of variance. The assumption for
homogeneity of variance was violated for some of the MM-
ANOVAs (p < 0.001). However, the analysis of variance was
robust to violations of this assumption as the size of the groups
was reasonably similar [i.e., ASC group/TD group= 1.16; (41)].

Pearson’s correlation coefficients were performed to
investigate the relationship of child and parent variables
mid-lockdown. Prior to the correlation analyses, statistical
assumptions such as normality, linearity, and homoscedasticity
were assessed. Pearson’s correlations were used to understand
any relations among the mid-lockdown child and parent
variables in both ASC and TD groups. Bonferroni corrections
applied to p-values were used to reduce the risk of type I error.
Hence, the adjusted alpha value for the ASC group was set at
0.0045 (11 comparisons; alpha = 0.05/11) and the adjusted
alpha value for the TD group was set at 0.005 (10 comparisons;
alpha= 0.05/10).

RESULTS

Impact of Nationwide Lockdown
Results of COVID-19 related questions are reported in Table 3.
COVID-19 positivity was not reported among the parents and
their children. 11.3% of the parents reported to know someone
who has been hospitalized due to COVID-19 and 2.3% of
the parents reported to experience people who they know
passed away due to the virus. Almost all the parents reported
making changes to their daily lifestyle due to the pandemic,
with more than half of them (57.25%) self-quarantining most
of the time. Around 5% of all the parents experienced job
loss due to the pandemic. Twenty-five percent of the parents
with children on the autism spectrum and 13% of parents with
typically developing children reported to have lost income due
to the pandemic. Around a quarter of parents (24.7%) described
their household money situation as “have to cut back” since
the pandemic.

Parents from both groups were equally concerned about the
pandemic. However, although not statistically significant, parents
of children on the autism spectrum were more concerned that
their child might be infected by the virus than parents of TD
children. Since hearing about the pandemic, parents in the ASC
group reported to have marginally more elevated household
conflict than the parents in the TD group, t(132) = −1.983,
p= 0.049.

Based on the parent reports, all TD children knew about
the pandemic while only 69.4% of children on the autism
spectrum knew about the pandemic. Moreover, TD children
were significantly more concerned about the pandemic than
children on the autism spectrum, t(132) = −2.224, p = 0.024.
The lockdown was equally disruptive to the children’s daily
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TABLE 3 | COVID-19 related questions distribution.

Diagnostic group

ASC (%) TD (%)

How concerned do you feel

about COVID-19?

M = 3.69 M = 3.74

SD = 0.762 SD = 0.626

Not at all concerned (1) 2 (2.8) -

A little concerned (2) 2 (2.8) 1 (1.6)

Moderately concerned (3) 17 (23.6) 19 (30.6)

Very concerned (4) 46 (63.9) 37 (59.7)

Extremely concerned (5) 5 (6.9) 5 (8.1)

How concerned do you feel

that your child might be

infected by COVID-19?

M = 3.85 M = 3.66

SD = 0.850 SD = 0.867

Not at all concerned (1) 1 (1.4) -

A little concerned (2) 4 (5.6) 9 (14.5)

Moderately concerned (3) 14 (19.4) 10 (16.1)

Very concerned (4) 39 (54.2) 36 (58.1)

Extremely concerned (5) 14 (19.4) 7 (11.3)

Have you had any flu like

symptoms (e.g., fever, dry

cough, shortness of breath)?

Yes 4 (5.6) -

No 68 (94.4) 62 (100)

Have you been tested for

COVID-19 by a medical

doctor?

Yes, I was tested for COVID-19

and the results were negative

2 (2.8) 3 (4.8)

No, I was not tested for

COVID-19 because I could not

get a test

20 (27.8) 16 (25.8)

No, I have not tried to get a test 50 (69.4) 43 (69.4)

Do you personally know

anyone that has been

hospitalized due to

COVID-19?

Yes 7 (9.7) 8 (12.9)

No 65 (90.3) 54 (87.1)

Do you personally know

anyone that has passed away

due to COVID-19?

Yes 1 (1.4) 2 (3.2)

No 71 (98.6) 60 (96.8)

Have you made any changes

to your daily lifestyle due to

COVID-19?

Yes 70 (97.2) 62 (100)

No 2 (2.8) -

How much are you

self-quarantining?

None of the time 2 (2.8) -

Some of the time 15 (20.8) 18 (29.0)

Most of the time 43 (59.7) 34 (54.8)

All of the time 12 (16.7) 10 (16.1)

(Continued)

TABLE 3 | Continued

Diagnostic group

ASC (%) TD (%)

Have you lost your job due to

COVID-19?

Yes 5 (6.9) 3 (4.8)

No 67 (93.1) 59 (95.2)

Have you been unable to go

to work due to COVID-19

related work changes?

Yes 25 (34.7) 19 (30.6)

No 25 (34.7) 22 (35.5)

N/A 22 (30.6) 21 (33.9)

Have you lost income due to

COVID-19 related work

changes?

Yes 18 (25.0) 8 (12.9)

No 41 (56.9) 40 (64.5)

N/A 13 (18.1) 14 (22.6)

How would you describe the

money situation in your

household right now?

Comfortable with extra 9 (12.5) 9 (14.5)

Enough but no extra 33 (45.8) 39 (62.9)

Have to cut back 24 (33.3) 10 (16.1)

Cannot make ends meet 6 (8.3) 4 (6.5)

Since hearing about

COVID-19, household conflict

increased.*

M = 2.99 M = 2.61

SD = 1.120 SD = 1.046

Strongly agree (5) 7 (9.7) 1 (1.6)

Somewhat agree (4) 15 (20.8) 11 (17.7)

Neither agree nor disagree (3) 28 (38.9) 25 (40.3)

Somewhat disagree (2) 14 (19.4) 13 (21.0)

Strongly disagree (1) 8 (11.1) 12 (19.4)

Has your child had any flu like

symptoms (e.g., fever, dry

cough, shortness of breath)?

Yes 2 (2.8) 2 (3.2)

No 70 (97.2) 60 (96.8)

Has your child been tested

for COVID-19 by a medical

doctor?

Yes, he/she was tested for

COVID-19 and the results were

negative

1 (1.4) -

No, he/she was not tested for

COVID-19 because he/she

couldn’t get a test

16 (22.2) 16 (25.8)

No, he/she has not tried to get a

test

55 (76.4) 46 (74.2)

Does your child know about

the COVID-19 pandemic?**

Yes 50 (69.4) 62 (100)

No 22 (30.6) -

Where did your child learn

about COVID-19?

Through you 28 (56.0) 38 (61.3)

(Continued)
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TABLE 3 | Continued

Diagnostic group

ASC (%) TD (%)

Other family members - 2 (3.2)

Media 20 (40.0) 22 (35.5)

Other 2 (4.0) -

How concerned does your

child feel about the COVID-19

pandemic?*

M = 2.76 M = 3.18

SD = 1.250 SD =0.820

Not at all concerned (1) 17 (23.6) 1 (1.6)

A little concerned (2) 11 (15.3) 13 (21.0)

Moderately concerned (3) 20 (27.8) 22 (35.5)

Very concerned (4) 20 (27.8) 26 (41.9)

Extremely concerned (5) 4 (5.6) -

How disruptive is your child’s

daily routine due to the

lockdowns?

M = 2.97 M = 2.85

SD = 888 SD =0.846

Not at all disruptive (1) 3 (4.2) 1 (1.6)

A little disruptive (2) 19 (26.4) 23 (37.1)

Moderately disruptive (3) 28 (38.9) 23 (37.1)

Very disruptive (4) 21 (29.2) 14 (22.6)

Extremely disruptive (5) 1 (1.4) 1 (1.6)

Does your child have

difficulties in following the

modified routines?***

M = 2.74 M = 2.11

SD =0.888 SD =0.925

Not at all difficult (1) 5 (6.9) 16 (25.8)

A little difficult (2) 24 (33.3) 29 (46.8)

Moderately difficult (3) 29 (40.3) 12 (19.4)

Very difficult (4) 13 (18.1) 4 (6.5)

Extremely difficult (5) 1 (1.4) 1 (1.6)

*p < 0.05, **p < 0.01, ***p < 0.001.

routine. However, children on the autism spectrum experienced
significantly more difficulties in following the modified routines
than the TD children, t(132) = 3.973, p < 0.001.

Multiple two-way MM-ANOVAs were conducted to compare
the effect of diagnosis and lockdown on the change in time
spent on electronic devices, time spent with parents, and time
spent on physical activities. Based on the MM-ANOVA, there
is a significant lockdown effect on the time children spent on
electronic devices, F(1,124) = 135.14, p < 0.001, η2p = 0.52.
However, there’s no group difference in time spent on electronic
devices, F(1,124) = 0.03, p = 0.856, η2p = 0.00. On top of that, the
interaction effect between lockdown and diagnosis group was not
significant, F(1,124) = 0.02, p= 0.882, η2p = 0.00.

Similarly, the MM-ANOVA reveals a significant lockdown
effect on children’s time spent with their parents, F(1,120) =

114.32, p < 0.001, η2p = 0.49. However, there is no significant
group difference in time spent with parents. The interaction effect
between lockdown and diagnosis group was significant, F(1,120) =
6.61, p= 0.011, η2p = 0.05.

The final MM-ANOVA shows no significant lockdown
[F(1,122) = 0.18, p = 0.67, η2p = 0.001] and interaction [F(1,122)

= 0.29, p = 0.591, η2p = 0.002] effects on children’s time spent
on physical activities. However, there is a significant diagnosis
group effect in time spent on physical activities, F(1,122) = 8.32,
p= 0.005, η2p = 0.064.

Group Differences Between Pre- and
Mid-lockdown in the ASC and TD Groups
There were no significant gender differences (boy/girls) in all the
child subscales (p> 0.05). Among the ASC group, paired samples
t-tests were conducted to compare the mean scores of SRS-2
and its subscales pre- and mid-lockdown. The paired samples t-
tests revealed that there was no significant difference in the mean
scores of the SRS-2 and its subscales pre- and mid-lockdown (all
p > 0.05; see Table 4).

Multiple two-way MM-ANOVAs were conducted to compare
the effect of diagnosis and lockdown on child’s behaviors and
psychological distress as well as parent’s psychological distress
and well-being. As shown in Table 5, the interaction effect
between lockdown and diagnosis was not significant for all
dependent variables (p > 0.005).

On the other hand, significantmain effects for diagnosis group
were identified for child’s behavior [CPRS-3 Inattention [F(1, 132)
= 79.78, p< 0.001, η2p = 0.38]; CPRS-3Hyperactivity/Impulsivity

[F(1, 132) = 72.50, p < 0.001, η2p = 0.36]; CPRS-3 Global Index

[F(1, 132) = 93.48, p < 0.001, η2p = 0.42]], child’s psychological

distress [CPRS-3 Anxiety [F(1, 132) = 81.67, p< 0.001, η2p = 0.38];

CPRS Depression [F(1, 132) = 65.18, p < 0.001, η2p = 0.33]; and

PSSC [F(1, 132) = 68.32, p < 0.001, η2p = 0.34]] as well as parent’s
psychological distress [DASS Depression [F(1, 132) = 15.75, p <

0.001, η2p = 0.11]; DASS Anxiety [F(1, 132) = 13.90, p < 0.001, η2p
= 0.10]], and parent’s well-being [SPANE [F(1,132) = 15.14, p <

0.001, η2p = 0.10]]. On the other hand, significant main effect for
diagnosis group was not identified for PSSA, F(1, 132) = 5.28, p=
0.023, η2p = 0.04.

Significant main effects for lockdown (pre- vs. mid-lockdown)
were found for child’s behavior [CPRS-3 Inattention [F(1, 132) =
14.17, p < 0.001, η2p = 0.10]; CPRS-3 Hyperactivity/Impulsivity

[F(1, 132) = 8.75, p = 0.004, η2p = 0.06]; CPRS-3 Global Index

[F(1, 132) = 15.28, p < 0.001, η2p = 0.10]], child’s anxiety [CPRS-

3 Anxiety [F(1, 132) = 15.96, p < 0.001, η2p = 0.11]], and parent’s
psychological distress and well-being [PSSA [F(1, 132) = 9.48, p
= 0.003, η2p = 0.06], DASS Depression [F(1, 132) = 9.14, p =

0.003, η2p = 0.07]; SPANE [F(1, 132) = 10.09, p = 0.002, η2p =

0.07]]. On the other hand, significant main effects for lockdown
were marginally non-significant for CPRS-3 Depression [F(1, 132)
= 7.64, p = 0.007, η2p = 0.06], PSSC [F(1, 132) = 7.11, p = 0.009,

η2p = 0.05] and DASS Anxiety [F(1, 132) = 7.90, p = 0.006, η2p =

0.06; see Table 5].

Relations Between Variables
Mid-lockdown
Pearson’s correlations among variables mid-lockdown were
conducted for the ASC and TD groups separately (see
Tables 6, 7). Pearson’s correlations among the ASC group
revealed significant correlations (p < 0.0045) among all
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TABLE 4 | Mean and standard deviation and paired sample T-test for social responsiveness scales-2 in ASC group.

Outcome Before MCO During MCO 95% CI for mean

difference

M SD M SD n r t df p-value

SRS-2 total 97.36 23.37 98.11 25.54 72 −2.56, 4.06 0.838*** 0.45 71 0.652

Social awareness 12.88 3.22 12.89 3.45 72 0.39, 0.42 0.869*** 0.07 71 0.946

Social cognition 18.21 4.88 17.79 4.72 72 −0.90, 0.26 0.869*** −1.10 71 0.275

Social communication 33.21 8.44 32.83 9.36 72 −1.44, 0.69 0.876*** −0.70 71 0.484

Social motivation 16.08 4.70 16.63 5.23 72 −0.16, 1.25 0.823*** 1.53 71 0.130

Social communication/interaction index 80.38 18.24 80.24 19.57 72 −2.51, 2.23 0.860*** −0.12 71 0.907

Restricted/repetitive behavior index 16.99 6.17 17.88 7.18 72 −0.17, 1.95 0.782*** 1.67 71 0.099

SRS-2, Social Responsiveness Scales-2.

***p < 0.001.

child behavior indicators (CPRS-3 Inattention, CPRS-3
Hyperactivity/Impulsivity and CPRS Global Index) and
psychological distress indicators (CPRS-3 Anxiety, CPRS-3
Depression, and PSSC). PSSA was significantly correlated
with CRPS-3 Inattention [r(72) = 0.396, p = 0.001], CPRS-3
Hyperactivity/Impulsivity [r(72) = 0.408, p < 0.001], CPRS-3
Global Index [r(72) = 0.448, p < 0.001], SRS-2 [r(72) = 0.333, p=
0.004], and PSSC [r(72) = 0.503, p < 0.001]. Moreover, PSSA was
marginally correlated with CPRS-3 Hyperactivity/Impulsivity
[r(72) = 0.325, p = 0.005], CPRS-3 Global Index [r(72) = 0.318, p
= 0.006], and SRS-2 [r(72) = 0.323, p = 0.006]. DASS Depression
was significantly correlated with PSSC [r(72) = 0.359, p= 0.002],
PSSA [r(72) = 0.663, p < 0.001], and DASS Anxiety [r(72) =

0.770, p < 0.001]. Furthermore, DASS Depression was marginally
correlated with CPRS-3 Global Index [r(72) = 0.320, p = 0.006].
DASS Anxiety was significantly correlated with PSSC [r(72) =

0.351, p = 0.003] and PSSA [r(72) = 0.611, p < 0.001]. SPANE
was significantly correlated with CPRS-3 Inattention [r(72) =

−0.399, p = 0.001], CPRS-3 Hyperactivity/Impulsivity [r(72) =
−0.381, p = 0.001], CPRS-3 Global Index [r(72) = −0.475, p <

0.001], SRS-2 [r(72) = −0.357, p = 0.002], PSSC [r(72) = −0.458,
p < 0.001], PSSA [r(72) = −0.770, p < 0.001], DASS Anxiety
[r(72) = −0.672, p < 0.001], and DASS Depression [r(72) =

−0.775, p < 0.001]. Moreover, SPANE was marginally correlated
with CPRS-3 Depression [r(72) =−0.326, p= 0.005].

Similarly, Pearson’s correlations among the TD group
revealed significant correlations (p < 0.005) among all
child behavior indicators (CPRS-3 Inattention, CPRS-3
Hyperactivity/Impulsivity and CPRS Global Index) and
psychological distress indicators (CPRS-3 Anxiety, CPRS-3
Depression, and PSSC). On the other hand, none of the parent
variables (PSSA, DASS Depression, DASS Anxiety, and SPANE)
was significantly correlated with the child variables (p > 0.005).

DISCUSSION

With the pandemic outbreak, governments around the world
had implemented nationwide lockdowns to slow the spreading
of the virus. However, this measure has adverse impact on the

lives of children on the autism spectrum and their families.
To the authors knowledge, this is the first study that examined
the impact of the COVID-19 lockdown on the behaviors and
psychological distress of children on the autism spectrum as well
as their parent’s psychological distress and well-being inMalaysia.

Results suggest that parents of both groups were equally
concerned about the COVID-19 pandemic. Fortunately, only a
small number of the participants experienced job loss due to
the pandemic. In terms of household conflicts since the onset
of the pandemic, parents of children on the autism spectrum
reported marginal elevated household conflict than parents of
TD children. Based on the parent-reports, TD children were
significantly more concerned about the pandemic than children
on the autism spectrum. This could be explained by the fact that
not all children on the autism spectrum (<70%) knew about the
pandemic, which is in line with previous evidence that children
on the autism spectrum might have difficulties comprehending
the full situation due to their cognitive abilities (13).

Since the lockdown in Malaysia, the majority of the children
in our sample stopped receiving face-to-face education and
switched to online learning. Most of them also stopped their
after-school activities, such as home tuition and therapies.
Even though the intervention centers were granted with
government approval to operate in mid-June 2020, the
precautious measures for carrying out these therapies were
not standardized, which created confusion to both parents and
therapists. Hence, some parents were reluctant to send their child
to the centers or participate in home-based therapies in fear
of infection.

Consistent with previous reports [e.g., (14, 15, 28)], parents in
both groups reported that the lockdownwas somewhat disruptive
to their child’s daily routine. However, children on the autism
spectrum had significantly more difficulties in following the
modified routines than their TD peers. This is supported by
the parent reports from other countries stating that children
on the autism spectrum are having hard times adhering to the
new routines during the pandemic (13). All these findings are
consistent with previous reports of the elevated vulnerability of
children on the autism spectrum with disruption of routine due
to their executive functioning difficulties (42).
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Based on the preliminary analysis, children of both groups
spent significantly more time on electronic devices and time with
their parent mid-lockdown. Due to the home confinement and
disruption of daily routine, parents have been reporting having
increased difficulties in managing daily activities and keeping
their child contented (19). Hence, children may spend longer
time on electronic devices. On the other hand, children of both
groups spent roughly the same time on physical activities pre-
and mid-lockdown, with TD children spending more time on
physical activities than children on the autism spectrum. This
finding contradicted with the reports during school holiday
(43) and COVID-19 studies that indicated reduction in physical
activities when children are out of schools (44–46).

Group Difference (Diagnosis × Lockdown)
In examining the first hypothesis, no significant difference was
found in the severity of ASC symptoms of children on the autism
spectrum pre- and mid-lockdown. This finding differs from what
has been reported in other COVID-19 studies [e.g., (13, 14, 19)],
where parents have been frequently reporting their children on
the autism spectrum displaying more ASC symptoms during the
lockdown. Based on the preliminary interviews in the broader
project, some children on the autism spectrum actually enjoyed
staying at home during the first 2 months of the lockdown. This
may help explain why the ASC severity did not elevate during
the lockdown, as the survey was distributed relatively at the early
stage of the lockdown.

The second hypothesis, which states that parents of children
on the autism spectrum and TD children would report
more behavioral problems and higher psychological distress
mid-lockdown than pre-lockdown, with children on the
autism spectrum displaying more behavioral problems and
psychological distress than TD children, was partially supported.
Children of both diagnosis groups displayed significantly more
inattention, hyperactive, and global behavioral problems as well
as higher levels of anxiety during the lockdown. Parallel with our
results, other COVID-19 papers also indicate elevated behavioral
problems among children [including children on the autism
spectrum; (13, 14, 16, 19, 44–46)]. The impact of the COVID-
19 lockdown appeared to be disrupting the children’s routine,
which in turn may be contributing to the elevated inattentive
and hyperactive behaviors as well as higher levels of psychological
distress. The increase in inattention and hyperactivity symptoms
might be also contributed by the impatience in performing
the suggested hygiene procedures (13) or struggling to stay
focused throughout the online classes at home. Moreover,
these negative impacts might also be associated with the more
screen time children were getting during the home confinement.
Previous studies have found that children who engaged in
more screen time tend to display more behavioral problems
such as inattention and hyperactivity (47–49) as well as higher
psychological distress (50, 69).

On the other hand, children of both groups did not display
significantly more perceived stress and depressive symptoms.
These findings align with papers that reported marginal
improvement in emotional moods and psychopathological
dimensions in individuals on the autism spectrum (68) and
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TABLE 6 | Correlation between mid-lockdown scores in children’s behavior and psychological distress as well as parents’ psychological distress and well-being (ASC

group).

Variable N 1 2 3 4 5 6 7 8 9 10 11

CPRS-3 Inattention 72

CPRS-3 Hyperactivity 72 0.853***

CPRS-3 Global Index 72 0.884*** 0.881***

CPRS-3 Anxiety 72 0.630*** 0.630*** 0.590***

CPRS-3 Depression 72 0.594*** 0.536*** 0.569*** 0.808***

PSSC 72 0.569*** 0.533*** 0.656*** 0.410*** 0.457***

SRS-2 72 0.629*** 0.499*** 0.592*** 0.541*** 0.560** 0.648***

PSSA 72 0.396** 0.408*** 0.448*** 0.269* 0.289* 0.503*** 0.332***

DASS Depression 72 0.234* 0.248* 0.320** 0.237* 0.219 0.359** 0.287* 0.663***

DASS Anxiety 72 0.260* 0.325** 0.318** 0.274* 0.169 0.351** 0.319** 0.611*** 0.770***

SPANE 72 −0.399** −0.381** −0.475*** −0.277* −0.326** −0.457*** −0.357** −0.770*** −0.775*** −0.672***

CPRS-3, Conners’ Parent Rating Scales-3; PSSC, Perceived Stress Scale-Child; SRS-2, Social Responsive Scale-2; PSSA, Perceived Stress Scale-Adult; DASS, Depression Anxiety

Stress Scales; SPANE, Scale of Positive and Negative Experience.

p < 0.001 level (2-tailed)***, p < 0.01 level (2-tailed)**, p < 0.05 level (2-tailed)*.

TABLE 7 | Correlation between mid-lockdown scores in children’s behavior and psychological distress as well as parents’ psychological distress and well-being (TD

group).

Variable N 1 2 3 4 5 6 7 8 9 10

CPRS-3 Inattention 62

CPRS-3 Hyperactivity 62 0.644***

CPRS-3 Global Index 62 0.849*** 0.724***

CPRS-3 Anxiety 62 0.633*** 0.617*** 0.644***

CPRS-3 Depression 62 0.683*** 0.587*** 0.719*** 0.717***

PSSC 62 0.648*** 0.541*** 0.612*** 0.515*** 0.545***

PSSA 62 0.289* 0.199 0.286* 0.290* 0.148 0.296*

DASS Depression 62 0.204 0.289* 0.265* 0.237 0.198 0.101 0.541***

DASS Anxiety 62 0.110 0.291* 0.131 0.229 0.148 0.016 0.487*** 0.507***

SPANE 62 −0.173 −0.137 −0.179 −0.179 −0.043 −0.152 −0.622*** −0.492*** −0.329**

CPRS-3, Conners’ Parent Rating Scales-3; PSSC, Perceived Stress Scale-Child; PSSA, Perceived Stress Scale-Adult; DASS, Depression Anxiety Stress Scales; SPANE, Scale of

Positive and Negative Experience.

p < 0.001 level (2-tailed)***, p < 0.01 level (2-tailed)**, p < 0.05 level (2-tailed)*.

children with ADHD (51) during the pandemic. One of
the explanations to the non-significant change in stress and
depression levels might be that some children, especially some
children on the autism spectrum are more comfortable at home
without the academic and social requirements in school during
home confinement (17, 64).

Moreover, parents of children on the autism spectrum
reported their child displaying more inattention, hyperactivity,
and global behavioral problems as well as higher levels of
depression, anxiety, and perceived stress than the TD children,
both pre- and mid-lockdown. This is in line with the literature
where children on the autism spectrum have been commonly
reported to display more inattentive and hyperactive behaviors
(52) and higher levels of psychological distress (21, 53) than their
TD peers even before the pandemic.

In addition, the third hypothesis that parents of both groups
were expected to report a higher level of psychological distress

and lower well-being mid-lockdown than pre-lockdown, with
parents of children on the autism spectrum reporting higher
psychological distress and lower well-being than TD parents,
was also partially supported. Parents of children of both
diagnosis groups reported experiencing marginally higher levels
of perceived stress and depression as well as lower level of well-
being mid-lockdown. This is supported by research that has
found that caregivers of children with NDDs (including children
on the autism spectrum) reported worsening of mental health
as well as a heightened level of stress due to the pandemic
(13, 28, 68). Based on the limited qualitative and mixed method
research conducted among children on the autism spectrum and
their families during the pandemic, including in the project’s
preliminary qualitative interview analysis, the inability to leave
the house and the lack of personal space (e.g., “me time”) were
some of the common themes that have been mentioned by
majority of the caregivers interviewed (54, 55, 67). However, the
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level of anxiety did not elevate significantly for these parents
during the lockdown. As the survey was distributed relatively
at the early stage of the lockdowns, the parents might be still
adapting to the new lockdown or even enjoying the “break time”
of remote working. Based on a qualitative interview research
conducted in Turkey, parents reported to appreciate the quality
time they spent with their families and children during the
lockdown (54). Therefore, this might help explain why the
anxiety level increased but did not elevate significantly during the
initial stage of the lockdown.

Furthermore, parents of children on the autism spectrum
reported significantly higher levels of depression and anxiety as
well as lower well-being than parents of TD children pre- and
mid-lockdown. On the other hand, the perceived stress level was
similar for parents of both groups. Under normal time, parents of
children on the autism spectrum frequently report having higher
levels of anxiety and depression than parents of TD children
as well as children with other neurodevelopmental conditions
(56–58, 66). The pandemic and lockdown situations are notably
stressful for parents of children on the autism spectrum.With the
lack of therapy and social supports during the lockdown, parents
of children on the autism spectrum have to manage without
external help from school and therapists.

Relationships Among Variables
Mid-lockdown
The third objective of the current study was to explore the
relationships among the children’s behavior and psychological
distress as well as parents’ psychological distress and well-
being during the COVID-19 lockdown in Malaysia among
both ASC and TD groups. The results of mid-lockdown
correlation analyses revealed that child behavioral indicators
were significantly correlated with child psychological distress
indicators among both ASC and TD groups. This indicates
children’s psychological distress might exacerbate children’s
inattentive and hyperactive behaviors during the COVID-19
pandemic lockdown. Hence, it is important to also take care of
the children’s psychological well-being in order to address their
behavioral issues.

On the other hand, child behavioral and psychological
indicators were only significantly correlated with parent
psychological distress and well-being among the ASC group,
but not in the TD group. This implies that the transactional
parent-child relationship may be stronger in the autistic
parent-child dyads than the typically developing parent-child
dyads. The result contradicted with studies on transactional
parent-child relationship that showed similar parent-child
relationships between ASC and TD groups [e.g., (59)].
This might be because during stressful events such as
the COVID-19 pandemic, where children’s daily routines
and therapies are significantly disrupted, children on the
autism spectrum experience heightened stress. Hence, they
might be extra reliant on their parents. The result is in
line with the previous findings where the anxiety levels of
parents were significantly correlated with children’s ASC

symptoms and behavioral problems during the pandemic
(13, 60).

There are a number of limitations that should be taken
into account in interpreting the findings of the study. First,
the data was collected solely online. Hence, the results may
not be representative of families who do not have access to
the internet or electronical devices. Second, the online survey
was distributed when Malaysia was in the Recovery MCO
(RMCO), where most businesses were allowed to operate,
and students were allowed to go to school. Therefore, some
parents might be busy adapting to the new routines and had
no opportunity to complete the survey. Parents’ willingness
to participate in the study is notable and greatly appreciated,
although some of the parents had difficulties completing as it
was time consuming, leading to a relatively high number of
incomplete surveys. In view in these possible selection biases,
our findings may underestimate the difficulties experienced by
these families during the pandemic, as those experiencing more
difficulties may not have the privilege to complete the survey.
Third, the participants were instructed to complete the survey
based on their experiences at two time periods: during the
lockdown and before the lockdown in retrospective. Though
we made it really clear about the timepoints in the survey,
the participants’ evaluation of their previous experience may
have been influenced from current experience, and such recall
bias can be a limitation of this study. Lastly, future studies are
recommended to analyse in more detail on the children on the
autism spectrum based on comorbidities such as intellectual
disability and ADHD.

Despite the limitations, the present study still provides
valuable information for future research. This is the first
study that provides data on the behavioral and psychological
distress changes due to the COVID-19 lockdown among
children on the autism spectrum in Malaysia. Some practical
implications could be derived from the results. For instance,
the obtained data could help governments to take the needs
of children with developmental conditions, such as children
on the autism spectrum, and their families into consideration
when deciding the confinement rules to preserve their mental
health and well-being. Moreover, professionals should be alert
to the more common behavioral and psychological responses
of children and parents to detect the need for intervention
as early as possible. Particularly, vulnerable children, such
as children on the autism spectrum should receive special
attention as they have higher risk factors of displaying
behavioral and psychological symptoms. Lastly, knowing the
specific impact of the multistage lockdowns on the behaviors
and mental health of children on the autism spectrum
and their families may help professionals, such as teachers,
therapists, psychologists, pediatricians, psychiatrists, public
health workers, or those who work with these populations
to provide tailored support. For example, considering the
associations between parents’ mental health and children’s
behaviors and mental health, these relationships imply that
treatment and public health policy needs to address both child
and parent concerns (61).
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In conclusion, it is evident that the pandemic has created a lot
of stressors which impacted on the behavior and psychological
well-being of children, as well as the psychological distress
and well-being of their parents. After the study has concluded,
the lockdown scenario has changed multiple times, from
loosening the restriction to reintroducing the lockdown and
eventually loosening the restrictions again. Overtime, we follow
the evolution of these participants through similar surveys at
different timepoints, hoping to draw conclusions on the long-
term impact of these measures on the participants’ clinical and
non-clinical outcomes overtime.
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Background: The COVID-19 pandemic has exacerbated mental health problems in

many individuals, including children. Children with pre-existing socio-demographic or

developmental risk factors may be particularly vulnerable to the negative effects of the

pandemic and associated public health preventive measures.

Objective: This systematic review and meta-analysis explored the impacts of the

COVID-19 pandemic on the mental health of children aged 5–13 years-old, while

highlighting the specific difficulties experienced by children with neurodevelopmental

issues or chronic health conditions.

Methods: A systematic search of the published literature was conducted in Medline,

ERIC, PsycINFO, and Google Scholar, followed by a quantitative meta-analysis of the

eligible studies.

Results: Out of the 985 articles identified, 28 empirical studies with prospective or

retrospective longitudinal data were included in the quantitative synthesis. COVID-19

lockdown measures were associated with negative general mental health outcomes

among children (g = 0.28, p < 0.001, and k = 21), but of small magnitude. Sleep habits

were also changed during the pandemic, as sleep duration significantly increased in

children (g= 0.32; p= 0.004, and k= 9). Moreover, results did not differ between children

from the general population and those from clinical populations such as children with

epilepsy, oncology, neurodevelopmental disorders, or obesity. Effect sizes were larger in

European vs. Asian countries.

Conclusions: Studies included in this review suggest that children’s mental health was

generally negatively impacted during the COVID-19 pandemic. More research is needed

to understand the long-term effects of the COVID-19 pandemic on children’s mental

health and the influence of specific risks factors as they evolve over time.

Keywords: COVID-19, children, mental health, meta-analysis, impact

321

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://doi.org/10.3389/fpsyt.2021.691659
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyt.2021.691659&domain=pdf&date_stamp=2021-12-01
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles
https://creativecommons.org/licenses/by/4.0/
mailto:eve-line.bussieres@uqtr.ca
https://doi.org/10.3389/fpsyt.2021.691659
https://www.frontiersin.org/articles/10.3389/fpsyt.2021.691659/full


Bussières et al. COVID-19 and Children’s Mental Health

BACKGROUND

In December 2019, a highly infectious strain of the coronavirus
(COVID-19) emerged in China and spread globally within
a few months. This led the World Health Organization to
declare a global pandemic status (1). In early 2020, several
countries implemented lockdown measures, leading to extended
school closures, and home lockdown for children and their
families. Though lockdown measures were gradually lifted,
and some schools were allowed to reopen, children’s regular
routines were disrupted with the addition of new rules, such
as wearing a mask in class or making a transition to online
or hybrid schooling (instead of in-person learning). Emerging
research has suggested that these various restrictions, as well
as the fear of the virus itself, may have caused children to
experience negative mental health consequences (2, 3). In
non-pandemic contexts, prevalence studies have shown that
between 14 and 25% of children experience psychological
distress (4). The profound disruptions in children’s normal
routines associated with school closures and lockdown measures
over several months, in addition to the social isolation and
loneliness associated with lockdown measures, pose the risk
of additional adverse child mental health outcomes on a
population level (5). Some children may be more at risk,
such as those with a neurodevelopmental disorder or disability
(e.g., attention-deficit/hyperactivity disorder [ADHD], autism
spectrum disorder [ASD], cerebral palsy), chronic health
condition (e.g., diabetes, obesity), or other pre-existing mental
health disorder (e.g., anxiety disorder). Namely, these children
may be particularly disadvantaged in facing the effects of the
pandemic by virtue of its impacts on access to health care
resources and support networks (6–8).

It is thus crucial to clarify the impact of pandemic-associated
public health measures on children’s mental health and to
identify which children are at greater risk of negative outcomes,
in order to support them adequately.

OBJECTIVES

The purpose of this study was to examine the impacts of
the COVID-19 pandemic on children’s mental health.
Specifically, the following objectives were pursued: (1) to
identify the impacts of the COVID-19 pandemic on the
mental health of children between the ages of 5- and 13-
years-old, (2) to explore the specific difficulties experienced
by children with neurodevelopmental issues or chronic
health conditions.

METHODS

The general purpose for conducting a systematic review
and meta-analyses is to identify and quantitively summarize
the available evidence on a specific aspect of chosen topic;
consequently, this methodology was deemed the most
appropriate for examining emerging evidence related specifically
to the mental health of school-aged children.

Eligibility Criteria
To be included in this systematic review, studies had to include:
(1) quantitative data pertaining to the impacts of the COVID-
19 pandemic on the mental health of children aged 5–13
years-old; (2) cross-sectional or longitudinal designs; and (3)
original empirical data. Only published peer-reviewed articles
were included. Studies with pre and post measures (longitudinal
or cross-sectional designs with retrospective measures) were
included in the quantitative meta-analyses. Studies using
cross-sectional designs with no retrospective measures were
summarized for an overview of COVID mental health impacts.
Mean age of children in the sample was used to determine study
eligibility in each study; mean ages below 5 years old and above
13 years old were excluded.

Information Sources and Search Strategy
Articles in both French and English, published between January
2020 and June 2021 were searched using the keywords presented
in Table 1. Four databases were used: Medline, PsycINFO, ERIC,
and Google Scholar. Of note, this study focused solely on the
COVID-19 pandemic, as the impacts of other prior pandemic
outbreaks (e.g., cholera, flu, HIV, and the plague) were deemed
incomparable to the large-scale effects that COVID-19 has
brought onto the world.

Selection of Sources of Evidence
Three research assistants (G.B., T.M., and M.C.) selected the
documents; they first reviewed all papers independently, after
partial reading (according to title and abstract), then met with
the Principal Investigator (C.C.) to discuss disagreements and
revise the selection, if necessary. Subsequently, the selection of
documents after full reading was carried out by three research
assistants (A.M., G.B., and T.M.). When necessary, the Principal
Investigator and the research coordinator (E.H.) were consulted
to discuss disagreements and revise the selection.

Data Extraction Process
Three research assistants (A.M., G.B., and T.M.) charted the data
from primary studies. The following information was retrieved
from primary studies and was noted in the charting grid:
study methodology (design, number of participants, and data
collection timeline relative to lockdown), country of origin, study
population characteristics (age, sex, and children with a disability
or a chronic health condition, etc.), study objectives, mental
health outcome (e.g., psychological distress, stress, anxiety,
depression, and irritability) and on other aspects of health
in general (e.g., well-being, physical health, and sleep), as
well as quantitative results for calculating effect sizes (t-value
from paired t-test, means and standard deviations, etc.). Data
collection dates with respect to COVID-19 lockdown were
extracted for each study, which could vary according to country
and region. Outcomes were subsequently codified into three
mental health categories: internalizing problems, externalizing
problems, and sleep disturbances (e.g., insomnia). When studies
reported outcomes that were a combination of internalized and
externalized problems, or measured wellbeing, they were codified
as “mental health.” Sleep duration was treated as a separate
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TABLE 1 | Keywords.

COVID-19 Mental health Children

COVID-19, coronavirus “Mental health” OR psychosocial OR distress OR wellbeing OR anxiety OR “anxiety

disorders” OR mood OR anxious OR stress* OR insomnia OR “mood disorders” OR

depressi* OR PTSD OR “post-traumatic stress” OR “suicidal thoughts” OR “suicidal

attempts” OR “maladaptive behaviors” OR anger OR confusion OR hopelessness OR

panic OR phobia OR “emotional distress” OR inattention OR attention OR agitation

OR irritability OR behavior* OR conduct OR hyperactiv* OR “non-compliance” OR

psychiatric OR psychological OR “adjustment disorder” OR psychosis OR

psychopathology OR “internalized disorder*” OR “externalized disorder*”

Child* OR pediatric OR pediatric OR youth OR

kid* OR juvenile

category, outside of mental health problems. The extraction grid
was developed by the research team and the initial charting
of three articles was validated by the co-Principal Investigator
(C.M.H). Finally, four authors (CC, EH, CMH, and ELB) read
and verified the information from all selected documents.

Analytic Approach
Random effect meta-analyses were performed using
Comprehensive Meta-Analysis (CMA) 3.0 software (9). A
positive effect direction was attributed when outcomes indicated
a higher score on symptomology (i.e., greater mental health
problems), or a lower score on wellbeing and mental health
(i.e., worse mental health). For sleep duration, a positive
effect size indicated more hours of sleep per night, whereas a
negative effect showed fewer hours than before lockdown. For
effect size calculation, the pre-post correlation was extracted
from studies when available (10). However, most studies did
not report it, in which case researchers used a conservative
estimate of 0.5 and conducted sensitivity analyses showing little
difference between other correlational values (e.g., r = 0.1 or
0.9). An overall effect size (Hedges’s g) was calculated from
the effect sizes of the individual studies, with 95% confidence
intervals (CI). The random effects approach was used because
of the variability in the methodology and measurement scales
used between studies (11). A Q-statistic and the I2 statistics
were calculated to quantify heterogeneity between effect
sizes (12).

Subgroup Analyses
Subgroup analyses were conducted based on five variables: (1)
type of outcome (externalized, internalized), (2) population
(clinical or general), (3) informant for the dependant variable
(child or parent), (4) study design (longitudinal or cross-
sectional with a retrospective pre-pandemic measure), and (5)
the geographical location in which the study was carried out
(America, Asia, Europe, and Middle East). Every subgroup
analysis was done using study as a unit of analysis to avoid
duplication of participants, excepting for the type of outcome,
which was done using subgroups within study as a unit of
analysis. Continuous variables (e.g., age of the child) could not
be tested through meta-regression due to missing data.

Risk of Bias Across Studies
Publication bias refers to the tendency that studies reporting
higher effect sizes are more likely to be published than studies

reporting lower effect sizes. Because published literature is more
likely to find its way to a meta-analysis, any bias in the literature
is likely to be reflected in the meta-analysis (11). To estimate
more precisely the possibility of publication bias within our
data, a funnel plot was created using the CMA software and the
Trim-and-Fill Procedure (13).

RESULTS

Selection of Sources of Evidence
The search strategy identified 985 documents, and 71
studies were included, 43 in qualitative synthesis (see
Supplementary Material) and 28 studies were included in
the quantitative synthesis (meta-analysis; see Figure 1).

Description of Included Studies in the

Quantitative Synthesis
Study sample size varied between 12 and 8,124 participants; a
total of 14 209 participants were included in the 28 studies. All
studies indicated the start of lockdown as being either February
[e.g., in China (14)] or March 2020 [e.g., in Italy (15); in Spain
(16)] and referred to pre-lockdown as the period before February
orMarch 2020. Studies were conducted in various countries: Italy
(k = 6), United Kingdom (k = 3), Netherlands (k = 3), Spain
(k = 3), Germany (k = 1), Switzerland (k = 1), these studies
were codified as being conducted in “Europe”; China (k = 2),
Japan (k = 2), South Korea (k = 1), Singapore (k = 1), these
studies were codified as being conducted in “Asia”; Israel (k =

1), Turkey (k = 1) which were coded as “Middle East”; Canada
(k = 1), United States (k = 1) and Argentina (k = 1) were coded
as “America.”

Meta-analysis study characteristics are presented in Table 2.
Among the 28 studies, three studies included a sample of children
at-risk for mental health problems or with a neurodevelopmental
disorder such as ASD (17, 18), and five included children
with medical or physical diagnoses such as epilepsy and
obesity (19–22). Two of these studies also had a control
group from the general population (17, 23). The other studies
were conducted using general population samples (k = 20).
Among the scales used to measure mental health outcomes,
the Strength and Difficulties Questionnaire (SDQ) was used
the most frequently (k = 7), followed by the Child Behavior
Checklist (CBCL; k = 3). The cross-sectional studies are
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FIGURE 1 | PRISMA flow chart showing the number of included studies for the review.

presented in Supplementary Material for a brief qualitative
synthesis (k= 43).

Main Analysis
Among the 28 included longitudinal or retrospective studies, a
series of two meta-analyses was conducted with studies which
included mental health outcomes (internalizing, externalizing,
and sleep disturbances) (k = 21) and studies including sleep
duration (k= 9).

Studies Including Mental Health Outcomes
Across all studies with mental health outcomes (k = 21),
a small overall effect size of g = 0.276 (95% CI [0.15,
0.41]; p < 0.001) was observed for children’s mental health
before and during lockdown. This effect indicates an overall
worsening of mental health in children across different outcomes
(internalizing and externalizing symptoms, well-being, and sleep
disturbances), but of small magnitude. As the Q statistics is

significant (Q = 1,008,807, p < 0.001), it is pertinent to
conduct moderator analysis. Table 3 presents subgroup analyses
for mental health studies.

Type of Outcome
A small effect size was observed for internalizing symptoms
(g = 0.215; 95% CI [0.06, 0.37]; p < 0.001; k = 19) and for
externalizing symptoms (g = 0.141 (95% CI [0.08, 0.21]; p <

0.01; k= 15), showing that children demonstrated higher levels of
both internalized and externalized symptoms during lockdown.
Considering that some participants may be duplicated in these
analyses, a contrast analysis was not done to determine whether
these two effect sizes are statistically different one from another,
as recommended by Lipsey and Wilson (10).

Population Type
Children with a clinical condition (e.g., ADHD, ASD, and
epilepsy) did not seem to be affected differently in comparison
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TABLE 2 | Characteristics of studies included in the quantitative synthesis.

Study name Country Population n Age (M; sd) Measure Informant Outcome Design

Abawi et al. (19) Netherlands Obesity 40 10.5 PedsQL Parent Int Longitudinal

Achterberg et al. (24) Netherlands General 203 12.0 SDQ Parent Ext, Int Longitudinal

Adegboye et al. (25) United Kingdom At risk for MH 142 12.0 SDQ, SCARED Parent Ext, Int Longitudinal

Bentenuto et al. (17) Italy NDD 82 7.0 SDQ Parent Ext Retrospective

Bignardi et al. (26) United Kingdom General 165 9.9 SDQ, RCADS Parent Int, MH health Longitudinal

Cellini et al. (15) Italy General 299 8.0 SDQ Parent Ext, Int, Sleep Retrospective

Chen et al. (14) China General 535 10.3 DASS-21 Child Int Longitudinal

Choi et al. (27) South Korea General 1,236 9–10* KCYWI Child Int, Sleep Longitudinal

Ehrler et al. (23) Switzerland Preterm 200 12.8 Kidscreen-27 Parent MH Longitudinal

Feinberg et al. (28) United States General 108 9.9 SDQ Parent Ext, Int Longitudinal

Francisco et al. (29) Italy General 1,480 9.2 – Parent Sleep Retrospective

Ghanamah and Eghbaria-Ghanamah

(30)

Israel General 382 5–11* – Parent Sleep Retrospective

Gimenez-Dasi et al. (31) Spain General 75 8.6 SENA Parent Ext, Int Longitudinal

Lim et al. (32) Singapore General 336 8.0 – Parent Sleep Retrospective

Logan et al. (20) Canada NeuroInf 87 13.0 – Child Sleep Longitudinal

López-Bueno et al. (33) Spain General 459 9.6 – Parent Sleep Retrospective

Medrano et al. (16) Spain General 113 12.0 – Child Sleep Longitudinal

Morgül et al. (34) United Kingdom General 927 7.5 – Parent Sleep Retrospective

Pasca et al. (21) Italy Epilepsy 23 13.0 CBCL Parent Int Longitudinal

Saito et al. (35) Italy General 135 11.4 WHO-5-J Child MH Longitudinal

Schnaiderman et al. (36) Argentina General 267 11.1 – Parent Sleep Retrospective

Siracusano et al. (18) Italy ASD, Sotos 12 8.5 CBCL Parent Ext Longitudinal

Takahashi and Honda (37) Japan General 4,738 12.4 SDQ Parent Ext, Int Longitudinal

Tanir et al. (38) Turkey General 61 13.6 CY-BOCS Parent MH Longitudinal

van Gorp et al. (22) Netherlands Oncology 407 4–18* PedsQL Parent, child Int Longitudinal

Wunsch et al. (39) Germany General 752 4–17* Kidscreen-27 Parent MH Longitudinal

Xiang et al. (40) China General 875 6–12* CDI-S Parent Int Longitudinal

Zaccaria et al. (41) Italy General 70 9.1 CBCL Parent Ext, Int Longitudinal

*Age range was provided for studies that did not report mean and standard deviation; ASD, Autism Spectrum Disorder; NDD, Neurodevelopmental Disorders; NeuroInf,

Neuroinflammatory; CBCL, Child Behavior Checklist; CDI-S, Child Depression Inventory—Short Form; DASS-21, Depression Anxiety Stress Scale-21; KCYWI, Korean Children and

Youth Wellbeing Index; MH, Mental Health; PedsQL, Pediatric Quality of Life Inventory; RCADS, Revised Children’s Anxiety and Depression Scale; SCARED, Screen for Child Anxiety

Related Disorders; SDQ, Strength and Difficulties Questionnaire; SENA, System of Evaluation of Children and Adolescent.

with children from the general population (Contrast Q’ = 3.60;
p= 0.166).

Study Design
Effect sizes reported by studies using a longitudinal design (g =

0.27; 95% CI [0.11, 0.44]; p < 0.01; k = 18) did not differ from
cross-sectional designs using retrospective measures for the pre
pandemic measure (g = 0.27; 95% CI [0.15, 0.39]; p < 0.001; k=
3; Contrast Q’= 0.002; p= 0.97).

Informant
There were larger effect sizes in studies where the child was the
informant (g = 0.57; 95% CI [−0.36, 1.50]; p = 0.23; k = 3)
in comparison to studies in which the parent as the informant
(g = 0.23; 95% CI [−0.11, 0.35]; p < 0.001; k = 17). However,
this result is based on a limited number of studies (only three
studies had children reporting data) and should be interpreted
with caution.

Country
Changes in children’s mental health were three times larger for
European countries (g = 0.31; 95% CI [0.10, 0.52]; p < 0.01; k =
15) in comparison to Asian countries (g = 0.01; 95% CI [−0.04,
0.15]; p = 0.26; k = 3). This difference is statistically significant
(Contrast Q’= 4.7; p= 0.03).

Studies Including Sleep Duration

Outcomes
Children’s sleep was significantly affected during the COVID-19
lockdown period, with significantly longer sleeping hours during
lockdown compared to before (g = 0.324; 95% CI [0.10, 0.55];
p = 0.004; k = 9). Subgroup analysis was not performed due to
small number of studies in each subset (<4), according to best
practices in meta-analysis (42).

Heterogeneity and Publication Bias
The Q-test for heterogeneity was significant (Q = 1,008,807, p
< 0.001). The I2 statistic was used in complement to the Q
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TABLE 3 | Subgroup analyses for mental health studies (k = 21).

Variables k N g Confidence interval Contrast Q’ (p)

Lower limit Upper limit

All studies 21 10,425 0.28*** 0.15 0.41

Mental health problems

Internalizing 19 8,916 0.21** 0.06 0.37

Externalizing 15 5,729 0.14*** 0.08 0.21

Population

Clinical 4 836 0.15 −0.10 0.40

General 16 10,039 0.30*** 0.14 0.45

Clinical vs. General 3.60 (0.17)

Design

Longitudinal 18 9,777 0.27** 0.11 0.43

Retrospective 3 648 0.27* 0.15 0.39

Longitudinal vs. Retrospective 0.00 (0.97)

Informant

Child 3 1,906 0.57

Parent 17 8,112 0.23***

Both 1 407 0.07

Child vs. parent 5.16 (0.076)†

Geographical location

Asia 3 6,849 0.06

Europe 15 3,140 0.31**

America 2 375 0.14

Middle East 1 61 0.76***

Asia vs. Europe 4.7 (0.03)

*p < 0.05; **p < 0.01; ***p < 0.001;
†
p < 0.08. k, Number of studies; N, Number of participants; g, Hedge’s g effect size.

statistic to quantify the degree of heterogeneity in the aggregated
studies, as proposed by Huedo-Medina et al. (43). The I2, which
represents the percentage of variation across studies that is due to
heterogeneity, was 98.02.

Visual observation of the funnel plot (Figure 2) does not show
the presence of a publication bias, which is confirmed by the
Trim-and-Fill procedure. No outlier was observed in this meta-
analysis.

DISCUSSION

This meta-analysis aimed to identify the impacts of the
COVID-19 pandemic on children’s mental health and to
explore the specific issues experienced by children with
neurodevelopmental issues or chronic health conditions. Overall,
the quantitative synthesis of longitudinal and retrospective
studies suggests that a negative impact of the pandemic was
observed on children’s mental health, but this impact is of weak
magnitude, for both internalized (e.g., anxiety or depression) and
externalized symptoms (e.g., conduct disorder, hyperactivity).
These results support, to an extent, the large body of cross-
sectional studies that have collected data during the pandemic
(without pre-pandemic measures) and which report consistently
negative outcomes regarding children’s mental health during
the pandemic. The cross-sectional studies identified in the

qualitative section of this review suggest similar conclusions,
with a majority of studies (35/43) reporting negative an overall
negative impact on mental health associated with the COVID-
19 lockdown.

Similarly, recently published systematic reviews examining
the impact of the pandemic on children’s mental health suggest
that the lockdown associated with Covid-19 pandemic had a
negative impact on children’ mental health (44–46). However, the
cross-sectional nature of the included studies makes it difficult
to draw firm conclusions from these reviews. The present meta-
analysis is the first to provide an estimate of the changes in
children’s mental health symptoms during Covid-19 pandemic
by way of a meta-analysis including longitudinal data. Our meta-
analysis suggests that the COVID-19 period was associated with
weak impact on children’s mental health, which contrasts with
a recent meta-analysis that has looked at the prevalence of
anxiety and depression among children and teenagers during
the pandemic (47). These authors have synthesized prevalence
data reported in cross-sectional studies and have observed a
prevalence of anxiety (20.5%) and depression (25.2%) two times
higher than prepandemic estimates.

If we look specifically at the well-being of children having
special needs, the conclusions remain the same. Indeed, a
subgroup analysis comparing clinical samples and general
population samples revealed that having a neurodevelopmental

Frontiers in Psychiatry | www.frontiersin.org 6 December 2021 | Volume 12 | Article 691659326

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Bussières et al. COVID-19 and Children’s Mental Health

FIGURE 2 | Funnel Plot for publication bias.

disorder or chronic health condition did not place these children
at higher risk of developing mental health symptoms with to
the COVID-19 pandemic lockdown measures. This conclusion
may seem surprising, considering that they stand in contrast
to Panda et al.’s (46) systematic review’s conclusions. Given
that our results arise from a small subset of studies with
mental health outcomes (four studies included clinical samples),
and thus need to be interpreted with caution. In addition,
these four samples are very heterogeneous and include children
with epilepsy, ASD, obesity, who were both preterm and with
other neurodevelopmental disorders. As some authors have
highlighted, children with psychiatric or neurodevelopmental
disorders do not necessary show homogeneous responses to
the pandemic (48). For example, Cost et al. (48) observed
that whereas those with social anxiety or learning disorders
showed reduced mental health symptoms (reduced anxiety and
irritability), those with ADHD or ASD showed greater irritability
and lower mood. These authors hypothesized that children with
anxiety or learning disorders might have felt relief from the
lockdown situation, while those with ADHD or ASD most likely
suffered from a loss of structure and fewer social interactions
(48). In a future meta-analysis including a larger number of
studies, clinical samples could be grouped to achieve more
homogeneous subgroups.

Moreover, this meta-analysis shows a trend toward a larger
effect size whenmental health effects are self-reported by children
themselves. This result should be interpreted with caution given
the small number of studies with self-report measures but could
be the object of further studies with larger samples sizes to

account for children’s perspectives on changes in their own
mental health.

Finally, the impact of the pandemic on children’s mental
health is three times larger in studies conducted in European
countries, in comparison with studies conducted in Asian
Countries. This result does not corroborate the conclusions
reported in other reviews, and in fact is at the opposite of
conclusions stated by Panda et al. (46) who observed a higher
prevalence of psychological morbidities in Asian countries in
comparison to European countries like Spain. Once again,
caution is warranted in drawing conclusions from our subgroup
analysis since this analysis is based on only three studies
conducted in Asian countries.

Sleep Duration
Our study revealed significant changes in sleep duration during
the COVID pandemic. The clinical significance of these changes
remains unknown given that sleep can be both an indicator
of healthy lifestyle behaviors and poor mental health (e.g.,
in the case of a depressive disorder). Additional studies are
needed focusing on sleep quality instead of sleep duration, to
draw conclusions on the associations between the COVID-19
pandemic and children’s sleep-related outcomes.

Limitations
Although this meta-analytic review includes longitudinal data
that allows to shed light on the impact of the pandemic
on children’s mental health, most studies relied on parents’
perception about their children’s psychological state. As parental
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distress may interfere with their report of their children’s
functioning, future work in which the perspective of children
is incorporated is strongly recommended, especially with
preliminary data from this meta-analysis suggesting that effect
sizes reported by children could be larger than parent’s
report. Another limitation of the present meta-analysis is the
heterogeneity in the measurement tools used in the primary
studies included. In addition, it must be highlighted that these
instruments allow to quantify symptoms but not to concern
clinical diagnosis. Finally, another limitation is the fact that
the data collections in included studies varied from 3 weeks
to 6 months with respect to the implementation of public
health measures; therefore, it is difficult to confirm a direct
link between the application of the measures and children’s
mental health. Rigorous, population-based longitudinal studies
correlated with public health measures, using large samples and
standardized tools would address these gaps. Finally, future
research should include longer follow-ups to address the long-
term consequences of the Covid-19 pandemic on children’s
mental health.

CONCLUSION

In sum, studies included in this meta-analysis suggest that
changes seen in children’s mental health during the early
phases of the COVID-19 pandemic period, which included the
application of several public health measures were relatively
small. More research is needed to improve our understanding of
the long-term impacts of the COVID-19 pandemic on children’s
mental health, especially with regards to the identification of
protective factors found in children who may have been less
affected by the pandemic. Several questions remain unanswered
including which characteristics of living environments can
positively or negatively affect children’s capacity to adapt to
major public health crises such as the COVID-19 pandemic.
Future research should include self-reportedmeasures completed
by children themselves, and follow not only mental health
outcomes through time, but also developmental, learning,
academic and eventually work-related outcomes as the pandemic
and post-pandemic period unfolds. It is crucial to develop a

better understanding of children’s psychological needs during
this pandemic, to elaborate comprehensive and evidence-based
interventions to support children and their families through
these unprecedented times.
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What Family Circumstances, During
COVID-19, Impact on Parental Mental
Health in an Inner City Community in
London?
Lydia Whitaker*, Claire Cameron, Hanan Hauari, Katie Hollingworth and Margaret O’Brien

Thomas Coram Research Unit, University College London, London, United Kingdom

The introduction of lockdown due to a public health emergency in March 2020 marked

the beginning of substantial changes to daily life for all families with young children.

Here we report the experience of families from London Borough of Tower Hamlets with

high rates of poverty and ethnic and linguistic diversity. This inner city community, like

communities worldwide, has experienced a reduction or closure in access to education,

support services, and in some cases, a change in or loss of income, job, and food

security. Using quantitative survey items (N = 992), we examined what differences in

family circumstances, for mothers and fathers of young children aged 0–5 living in Tower

Hamlets, during March 2020 to November 2020, were associated with their mental

health status. We measure parental mental health using symptoms of depression (self-

report: Patient Health Questionnaire depression scale: PHQ-8), symptoms of anxiety

levels (self-report: General Anxiety Disorder: GAD-7), and perceptions of direct loneliness.

We find parental mental health difficulties are associated with lowmaterial assets (financial

security, food security, and children having access to outside space), familial assets

(parents time for themselves and parent status: lone vs. cohabiting), and community

assets (receiving support from friends and family outside the household). South Asian

parents and fathers across ethnicities were significantly more likely to experience mental

health difficulties, once all other predictors were accounted for. These contributing factors

should be considered for future pandemics, where restrictions on people’s lives are put

in place, and speak to the importance of reducing financial insecurity and food insecurity

as a means of improving the mental health of parents.

Keywords: mental health, financial insecurity, poverty, food poverty, child mental health, inner city

INTRODUCTION

Tower Hamlets, an inner city borough in London, has a unique profile with a broad spectrum of
income and health inequalities. Borough citizens range from the wealthy to those living in poverty.
Prior to the COVID-19 pandemic, Tower Hamlets was already considered high risk at a national
level (1) with a deprivation score of 35.7, in contrast to England‘s score of 21.8. Furthermore,
more children in Tower Hamlets were from low income households (30%) than London (19%) and
England (17%) (1). This community includes people from a multitude of ethnic backgrounds; for
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the purposes of this paper we focus on two clusters who made up
the majority of our sample, White British/Irish and South Asian
(Bangladesh, India, and Pakistan). In Tower Hamlets, residents
from White backgrounds total 34% while Asian residents total
48% of the population (2).

The Families in Tower Hamlets project is a mixed methods
longitudinal study aiming to examine how financial, social, and
health aspects of families with children under five and pregnant
women are influenced during the pandemic using an assets-
based approach (3). The assets-based approach explores assets
and resources that aid or hinder children’s, parents’, families’, and
community development. Assets are present at every level of
a child’s life; individual, familial, community, and institutional,
and act at an individual level, for example manifesting in one’s
beliefs or motivations (4). In contrast, resources are external
factors, such as support from friends and family in the child’s
pursuits or aims. Both of these act as protective factors in a child’s
development (4). Here we explore material (financial security,
income, food security, and children’s access to outside space),
familial (partner type: cohabiting vs. lone, parental time for
self), community (support from friends and family outside the
household), and adequate housing assets as potential protective
factors for parental mental health. We examine maternal and
paternal mental health, excluding adults that were soon to be
parents (pregnant).

Working in partnership with borough health, care, and
education service providers we seek to aid adaptation of service
provision in light of changed needs that may have arisen since
the pandemic. The design of this project mirrors that of a survey
of mothers as part of the Born in Bradford family of studies (5),
under the auspices of ActEarly (6). ActEarly is a location-based
city collaboratory aiming to harness local authority expertise,
academic research, and community engagement to improve the
health and opportunities for children living in two contrasting
areas with ethnically diverse populations and high levels of
child poverty; Bradford, West Yorkshire and Tower Hamlets,
London (https://actearly.org.uk/).

MENTAL HEALTH

We examine parental mental health, defined as an individual’s
ability to manage life and work stresses, be able to understand
and comprehend their own abilities, and be a contributing
part to their community (7). Over half of adults with mental
health difficulties are parents [57% of men and 68% of women:
(8)]. Multiple factors, before COVID-19, were associated with
parental mental health difficulties. Financial insecurity (9, 10)
and low income (11, 12) are two such factors. Food insecurity
(13) and overcrowding (14) are other factors associated with poor
physical and mental health, and are greater in financially worse
off households (14) and households with children (13).

Parents in Tower Hamlets, like the rest of the UK, experienced
competing and multiple demands on their time, resources, and
mental capacity during lockdowns that began in March 2020
and went on, in varying degrees of intensity to the time of

writing. From March 2020, lockdowns restricted movement and
social mixing, schools and early childhood education settings
were closed to most children as well as a reduction to health
and social care provision, and restrictions to daily activities (15).
The lockdown eased from June 1 onwards with the cautious
reopening of workplaces, schools, and ECEC services as well
as easing of restrictions on daily activities and mobility. Social
mixing restrictions included associations with up to six people
(including your household) in September and in October 2020,
residents were restricted to socializing only within the household
or support bubble. While working from home was mandated
by government, where possible, front line services continued
and many Tower Hamlet residents would have had to keep
working [60% of the Tower Hamlets sample were employed at
the time of the survey: (16)]. The lockdown restrictions meant
that for parents, financial insecurity and work stresses became
more prominent and their support network reduced or changed
(17). The social isolation experienced through restricted access
to outdoor space, friends, and family and increased time helping
children with home learning meant for many adults an increased
likelihood of mental health difficulties (18).

For a group of adults whose depression and anxiety rates
were higher than national levels [TowerHamlets: 16.1%, National
figures: 13.7%: (19)] before COVID-19, coupled with changes in
life stresses and support networks, the financial and work stresses
associated with COVID-19 led to increased pressures on families
in Tower Hamlets.

Increases in poor mental health at the onset of COVID-
19 in England were found across men and women, with more
pronounced increases for women (20). South Asian (India,
Pakistan, and Bangladesh) and White men experienced increases
in poor mental health, with greater prevalence for Pakistani
and Bangladeshi men compared to White men (21). Asian
adults reported greater feelings of loneliness, compared to
White adults (21). While there are no national prevalence
data on mental health patterns for parents during COVID-
19, a recent study has found a temporary mental health
decline for both mothers and fathers of primary school aged
children during school closures, with a greater impact for
mothers (22).

Previous crises in high income countries, which have resulted
in governments restricting residents’ movements, have had a
detrimental effect on parental mental health (18). There is
increasing concern over the impact of lockdown and COVID-
19 on the mental health of parents and their children (23–25).
With poor parental mental health being associated with poor
child mental health (26–28). This is of great relevance in Tower
Hamlets, in which 11% of children (5–16 years) had mental
health disorders (1).

When we consider the above evidence of triggers associated
with parental mental health, in the context of Tower Hamlets,
where triggers of poor mental health, such as low income are
high, and mental health difficulties are higher than national
levels, we need to understand what facilitates and prevents poor
parental mental health.

Frontiers in Psychiatry | www.frontiersin.org 2 December 2021 | Volume 12 | Article 725823332

https://actearly.org.uk/
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Whitaker et al. Parental Mental Health: COVID-19

POSSIBLE FACILITATORS AND
PREVENTERS OF PARENTAL MENTAL
HEALTH DURING COVID-19

Material Assets (Financial Security and
Income)
Marked changes in financial insecurity were seen in the UK
during 2020, with increases in unemployment (29) and uptake
of Universal Credit claims (30). As in pre-COVID-19 times
(31), parents and adults from low income households are more
likely to experience mental health problems during COVID-
19 compared to those from higher income households (32).
Prior to COVID-19, financial insecurity and low income have
been associated with mental health difficulties (10, 17). Financial
insecurity (loss of job/change in financial circumstances) for
parents (9) has been associated with heightened stress (33) and
often propels depression, anxiety, and loneliness [adults: (34);
parents: (17); loneliness: (35)]. Increase in stress and poor mental
health are associated with heightened substance use, aggression,
and abuse (36, 37) in the home (38). There is evidence of
these negative aspects of human life increasing over lockdown
[domestic violence/child abuse: (39), substance abuse (40)].

Increases in parental depression and anxiety since COVID-
19 are related to financial insecurity (17, 41) further exacerbated
by income level and gender differences (17). Those who already
experienced financial difficulties prior to COVID-19 have greater
mental health difficulties with the additional financial strain
experienced during COVID-19 (31). Sustained mental health
difficulties in the UK are more common in adults from ethnic
minorities and those experiencing financial insecurities (42). We
consider these material asset facilitators of poor mental health
within the context of Tower Hamlets, a borough in which child
poverty is the highest in England once costs of housing are taken
into consideration (43), and Bangladeshi families in particular are
at higher risk of poverty and employment precarity (44).

Adequate Food
Food insecurity has increased since COVID-19 (45) perhaps
due to the increase in waiting time for Universal Credit and
school meal vouchers as well as job losses. Food insecurity is of
high concern in Tower Hamlets (46); the borough launched an
emergency food programme in Spring 2020, which diverted large
scale donations of food to over 30 community organizations for
further distribution to families as a protection against hunger
(Vafai et al., p.c). Food insecurity is associated with mental health
difficulties during COVID-19 (47) and an increase in depression
during COVID-19 (41).

Adequate Housing
We report that 16.8% of Tower Hamlets parents lived in
households with a single bedroom (16) whereas Census (48) data
found that Tower Hamlets residents live in households with 2.1
bedrooms per household and 2.5 persons per household. This is
in contrast to London (2.0 persons per household) and Bradford
(2.6 persons per household) [Housing projections database (49)].

People living in poverty are more likely to live in overcrowded
housing (50, 51).1 The additional strain of lockdown restrictions
on leaving home, as well as lack of access to outside space
(e.g., a garden) has been hailed as a catalyst for health concerns
in this group of people during COVID-19 (50). Overcrowding
is associated with mental health difficulties, especially in lone
parent households (14). As yet, the specific relationship between
overcrowding and mental health during COVID-19 is unknown.
We will examine the role adequate housing plays in parental
mental health.

Relationships and Support: Community
and Familial Assets
We were also interested in the role social relationships play in
the mental health of parents with children below 5 years of age.
In line with lockdown restrictions (October-November 2020),
households were advised not to see their non-household (friends
and family outside the household) support network or were
limited to six people in a social interaction. These restrictions
no doubt left many parents feeling socially isolated, and national
(35, 52) as well as inner city evidence (5) have found that
social isolation and loneliness are associated with depression and
anxiety during COVID-19. In light of the limited access to a
non-household support network lockdown brought, we wanted
to examine community support influence on parental mental
health.We deemed support to be an additional means to examine
social isolation andmental health in parents (35, 52).We build on
Born in Bradford’s findings of the importance of this community
factor on parental mental health in our own sample (5).

With these restrictions, on outside activity, as well as
overcrowding inside, the quality of a parent’s relationship with
their spouse becomes even more important. The strain of
lockdown has been documented with increased incidents of
domestic abuse (36, 37) and incidents of poor relationship quality
with their partners and children (53). Yet there is evidence
that the strains of lockdown have also brought parents and
family relationships with partners and children closer together
(16, 53, 54). We consider the community and familial influences
on mental health in cohabiting and lone parents as well as access
to support from friends and family (outside the household) in
Tower Hamlets.

Time for One’s Self
The competing pressures on parents’ lives and lack of separation
between work and home, as a result of lockdown restrictions,
means that parents have less time to themselves (17). More
time doing such leisure activities as exercising and gardening
facilitates improvements in mental health during COVID-19
(55). We consider the role of changes in parental time for one’s
self, since before COVID-19, as familial assets, on parentalmental
health (56).

The Present Study
The majority of previous studies mentioned above, with the
exception of Born in Bradford (5, 57), rely on respondents

1Health Foundation analysis of the English Housing Survey, MHCLG. 2015-2019.
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from predominantly White backgrounds from across England
and the United Kingdom. Our sample, indicative of inner
city Tower Hamlets, is ethnically diverse. The current study is
uniquely placed to shed light on the mental health of inner
city parents, with substantial poverty prior to COVID-19. With
the effects of COVID-19 exacerbating pre-existing triggers of
poor mental health [(17, 34)], greater prevalence in people
from ethnic minorities (58), and those financially worse off
(59), this study is of importance at a local (Tower Hamlets
council, Docklands Outreach or Step Forward) and national level
(ActEarly, Department of Health and Social Care).

Our aims are 2-fold: (i) to examine any changes in material
assets (financial security compared to before COVID-19) or
familial assets (changes in time for one’s self since before COVID-
19) in parents lives, that may influence their mental health;
(ii) to examine the possible facilitators and exacerbators of
poor mental health of parents in Tower Hamlets, looking at
financial, community, adequate housing, and familial assets.
Below we draw on the possible associations between familial
assets (relationship with partner, parent status: lone/ cohabiting),
material assets (income, financial insecurity, food insecurity, and
child’s access to outdoor space), adequate housing assets and
community assets (giving and receiving support from outside the
household), and mental health.

MATERIALS AND METHODS

The Families in Tower Hamlets project includes three strands.
Firstly, a repeat community-based online survey, in which this
paper focuses on the first wave, secondly, a repeat in-depth
qualitative household interview panel, and thirdly mapping of
changes to borough services for families and children under five.

In this paper we focus onWave 1 of the survey and specifically
parents from White British/Irish and South Asian (Bangladesh,
India, and Pakistan) backgrounds and exclude respondents who
are pregnant with no children under 5 years of age. For details on
the wider sample see Cameron et al. (16).

Recruitment of a community sample was conducted by our
local authority partners in the London Borough of Tower
Hamlets. Strategies adopted to recruit participants included
a borough-wide social media campaign, entries in residents’
magazines and newsletters, as well as invitations to participate
through the borough’s child-facing services (health visiting teams,
early years and family support), and civil society organizations
(faith-based organizations and community centers). Parents
received a £10 shopping voucher for their contribution to
the project.

Sample
Our sample consisted of parents of children under 5 years old
who were residents in Tower Hamlets. Mothers made up the
majority of the sample (71%) in the current paper. A relatively
equal split of ethnic groups was found with 44% being from
White British/Irish backgrounds and 56% from South Asian
(Bangladesh, India, and Pakistan) backgrounds (see Table 1).

TABLE 1 | Description of Tower Hamlets sample by ethnicity and parent gender.

Mothers Fathers Total

N % N % N %

White British/Irish 191 39.7 109 55.9 300 44.4

South Asian 290 60.3 86 44.1 376 55.6

Total 481 100 195 100 676 100

Procedure
Using opt-in community-based recruitment, respondents were
asked about themselves and their family’s lives pre-COVID-19
and during the pandemic (July 2020-November 2020) using an
online survey tool (Qualtrics). Areas relating to financial security,
family structure, adequate housing, food security, outdoor space,
and quality of relationship are discussed in this paper.

For an overview of the topics covered in the survey and
the wider sample see Cameron et al. (16). Wave 2 (February-
May 2021) of the Families Tower Hamlets project will examine
changes in depression, anxiety, and loneliness during COVID-19.

UCL Institute of Education Research Ethics Committee and
the NHS Health Research Authority awarded ethical approval.

RESULTS AND DISCUSSION

We summarize findings from Table 2 four multiple hierarchical
linear regressions (60). The results of the hierarchical regressions
for depression (Table 3), anxiety (Table 4), loneliness (Table 5),
and anxiety in mothers (Table 6) are outlined below respectively.

Data Cleaning and Analyses
Mental health data were collected using standardizedmeasures of
depression [Patient HealthQuestionnaire depression scale: PHQ-
8, (61)] and anxiety [General anxiety disorder: GAD-7, (62)].
The PHQ-8 is an 8-item instrument with a 4-item scale (not at
all, score = 0, 1 or 2 days, score = 1, more than half the days,
score = 2, nearly every day, score = 3). A score of 0–4 = no
depressive symptoms, 5–9=mild depression, 10–14=moderate
depression, 15–19=moderately severe depression, and 20–24=
severe depression. The GAD-7 is a 7-item instrument with a 4-
item scale (not at all, score = 0, 1 or 2 days, score = 1, more
than half the days, score = 2, nearly every day, score = 3). A
score of 5 = mild anxiety, 10 = moderate anxiety, and 15 or
more = severe anxiety. The PHQ-8 and GAD-7 have been used
across populations and paradigms (63, 64) to measure depression
and anxiety.

We define loneliness as a perception of being isolated and
alone. Direct loneliness was collapsed as follows; not feeling
lonely (“none or almost none of the time” or “some of the time”)
and feeling lonely (“most of the time” or “all or almost all of
the time”). For a discussion on using a multiple linear regression
using dichotomous outcome variables see Battey et al. (65). We
include a direct measure of loneliness, that is feelings of loneliness
in the present, in line with ONS guidelines (66). The loneliness
instrument was an abridged version of that used in ONS (67).
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TABLE 2 | Correlation coefficients between mental health and predictors.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Lone-

liness

Depression Anxiety Ethnicity Sex Income Over-

crowding

Food

insecurity

Leisure

time

Quality

relation-

ship

Receive

support

Parental

status (lone

vs.

cohabiting)

Give

support

Financial

insecurity

Children

have

access to

outdoor

space

Financial

insecurity

compared

to before

March 2020

1 Loneliness 1 −0.477** −0.438** −0.018 −0.014 0.208** 0.032 −0.278** 0.097** −0.024 0.001 0.194** −0.061 0.248** 0.058 0.038

N 709 706 541 723 622 719 720 711 622 721 705 695 713 368 690

2 Depression 1 0.802** 0.109** 0.002 −0.234** 0.049 0.302** −0.210** 0.010 0.099** −0.152** 0.086* −0.378** −0.153** −0.043

N 778 592 788 672 783 784 742 663 781 769 746 771 397 745

3 Anxiety 1 0.070 0.026 −0.206** 0.047 0.310** −0.199** −0.008 0.099** −0.109** 0.085* −0.368** −0.095 −0.081*

N 590 785 671 780 780 736 661 777 766 743 767 395 742

4 Ethnicity 1 −0.148**−0.415** 0.354** 0.095* −0.248** 0.134** −0.013 −0.065 −0.099* −0.346** −0.090 0.159**

N 676 543 654 617 566 533 603 652 577 604 324 583

5 Sex 1 0.005 −0.068* −0.059 0.283** −0.066 −0.076* 0.236** 0.032 −0.014 0.013 −0.068

N 716 864 820 753 680 802 858 766 805 434 780

6 Income 1 −0.173** −0.235** −0.015 −0.023 −0.054 0.296** −0.011 0.526** 0.038 0.052

N 711 698 644 588 685 702 655 694 374 675

7 Overcrowding 1 0.068 −0.154** 0.029 0.002 0.043 −0.020 −0.141** −0.079 0.031

N 814 749 676 798 841 762 799 432 775

8 Food

insecurity

1 −0.126** −0.010 0.001 −0.111** 0.025 −0.229** −0.066 −0.035

N 748 675 796 800 761 802 410 777

9 Leisure time 1 −0.061 −0.084* 0.102** −0.012 0.124** 0.062 −0.108**

N 648 752 733 723 737 379 713

10 Quality

relationship

1 −0.003 −0.168** −0.028 −0.065 0.029 0.051

N 678 666 655 662 343 646

11 Receive

support

1 −0.059 0.272** −0.095** 0.010 −0.028

N 781 764 782 397 759

12 Parental status

(lone vs.

cohabiting)

1 0.007 0.215** 0.109* −0.046

N 746 785 425 760

13 Give support 1** 0.001 0.040 −0.046

N 748 383 725

14 Financial

insecurity

1 0.070 0.078*

N 404 766

15 Children have

access to

outdoor space

1 0.024

N 388

16 Pre–

COVID−19

Financial

insecurity

1

N

Levels of significance: *p, 0.05; **p, 0.01; ***p, 0.001
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Income was collapsed into tertiles (low income: <£20,799,
mid-income: £20,800–£51,999, high income: £52,000 and above).
Overcrowding was calculated by dividing number of bedrooms
in the household by number of household members. Gender of
parent was defined as follows: mother = female with a child
under 5 hence forth referred to as mothers, father = male with
a child under 5 hence forth referred to as fathers.

The following variables were collapsed as part of regression
analyses. Food insecurity: secure (“sometimes true” or “never
true” that food did not last) and insecure (“often true” that food
did not last). Financially insecurity: secure (“living comfortably”
or “doing alright”) and insecure (“just about getting by” or
“finding it quite difficult” or “finding it very difficult”). Financial
insecurity compared to pre-COVID-19 secure (“better off” or
“about the same”) and insecure (“worse off”). Change since

COVID-19: time for one’s self prior to COVID-19; less time
(“much less time” or “slightly less time”), just as much time (“just
as much time”), or more time (“slightly more time” or “much
more time”) [in line with (56)].

Selection for Final Regression Models
Possible predictors of mental health: parental gender, ethnicity,
financial insecurity compared to pre-COVID-19, current
financial insecurity, income, children’s access to outdoor space,
food insecurity, quality of relationship, parent type (lone
/cohabiting), support (received and given) from/to friends
and family outside household, time for one’s self prior to
COVID-19, and overcrowding were included in correlations.
Any non-significant predictors were excluded from regression
models (quality of relationship, financial insecurity compared
to pre-COVID-19) with the exception of predefined predictors
which we deemed to have sufficient empirical importance
to include. A said predictor was overcrowding. Materials for
variables financial insecurity compared to pre-COVID-19,
current financial insecurity, income, children’s access to outdoor
space, food insecurity, quality of relationship, parent type (lone
/cohabiting), support (received and given) from/to friends
and family outside household, and time for one’s self prior to
COVID-19 were taken from previous surveys that assessed
reliability and validity of instruments (56)2.

Variables Examining Change
Financial insecurity compared to pre-COVID-19 was not
significantly correlated with mental health (depression, anxiety,
and loneliness) and was excluded from regression analyses.
Time for one’s self prior to COVID-19 was included in
regression models.

Parental Mental Health During COVID-19
We explored whether parental gender, ethnicity, financial
insecurity, parent status (lone parent vs. cohabiting), support
(giving and receiving) to/from friends and/or family outside
of the household, overcrowding (number of bedrooms/number
of household members), food insecurity, time for one’s self
prior to COVID-19, income, predicted self-reported depressive

2Born in Bradford. (2021). https://borninbradford.nhs.uk/research/.

symptoms, symptoms of anxiety, and direct loneliness affected
parental mental health. Parent status, receiving support and
giving support, overcrowding, food insecurity, time for one’s self
prior to COVID-19, and income were included as predictors
to examine different influencers on parental mental health
(depressive, anxiety, and loneliness) in relation to parental
gender, ethnicity, financial insecurity using hierarchical multiple
regression analyses (60). In step 1 of the depression regression,
parental gender, ethnicity, and current financial insecurity (hence
forth referred to as financial insecurity) were entered as control
variables. In step 2, predictors were entered in the proceeding
order: parental gender, ethnicity, financial insecurity, parent
status, giving support and receiving support, overcrowding, food
insecurity, time for one’s self prior to COVID-19, income, and
child access to outdoor space.

In step 1 of the anxiety regression, parental gender, ethnicity,
current financial insecurity, food insecurity, and time for self
were entered as control variables. In step 2, predictors were
entered in the proceeding order: parental gender, ethnicity,
current financial insecurity, food insecurity, time for one’s self
prior to COVID-19, parent status, giving support and receiving
support, overcrowding, and income.

In step 1 of the loneliness regression, parental gender,
ethnicity, current financial insecurity, parent status, and food
insecurity were entered as control variables. In step 2, predictors
were entered in the proceeding order: parental gender, ethnicity,
current financial insecurity, parent status, food insecurity, time
for self, and income.

Profile of Mental Health of Parents in
Tower Hamlets
No depressive symptoms were found for 36% of parents and 29%
experienced mild depressive symptoms. Moderate to moderate
severe depression was higher in fathers (34%) andmothers (35%)
(total sample: 35%) than nationally (19%, ONS, Opinions and
Lifestyle Survey July 4–14, 2020, PHQ-8).

No symptoms of anxiety were found for 41% of parents, while
59% experienced symptoms of anxiety (30% mild anxiety, 17%
moderate anxiety, and 11% severe anxiety). Similar prevalence of
symptoms of anxiety was found for mothers (58%) and fathers
(61%) (GAD-7). This is in contrast to national levels (17%, ONS,
November 2020; 2 items from GAD-7). Similar prevalence of
experiencing direct loneliness was found for mothers (20%) and
fathers (22%).

Income and Financial Insecurity
Parental mental health was not correlated with changes in
financial security since March 2020 (pre-COVID-19) (p > 0.05)
(“Compared to before lockdown started in March 2020, how
would you say you are doing financially right now?”) and was
subsequently dropped from the regression models. Changes in
parental financial insecurity in TowerHamlets, sinceMarch 2020,
do not influence the mental health of parents in our sample. We
report current financial insecurity below; “How well would you
say you are managing financially right now” (hence forth referred
to as financial insecurity).
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TABLE 3 | Hierarchical regression analyses predicting symptoms of depression.

Depression SE b β t N

Step 1 Parental gender 0.17 0.07 1.13 241

Ethnicity 0.15 −0.1 −1.64 241

Current Financial insecurity 0.15 −0.48*** −8.06 241

R² = 0.23

Step 2 Parental gender 0.17 0.12* 2.13 241

Ethnicity 0.16 −0.13* −2.02 241

Current Financial insecurity 0.17 −0.31*** −4.34 241

Parental status (lone vs. cohabiting) 0.21 0.01 0.09 241

Give support 0.15 0.1 1.73 241

Received support 0.15 −0.04 −0.69 241

Overcrowding 0.19 −0.04 −0.59 241

Food insecurity 0.24 0.23*** 3.82 241

Time for one’s self 0.08 −0.11 −1.91 241

Income: Low income (<£20,799),

Mid-income (£20,800–£51,999), High

income (£52,000 and above)

0.11 −0.13 −1.82 241

Child has access to outdoor space 0.17 −0.13* −2.33 241

1R² = 0.13

Levels of significance: *p, 0.05; **p, 0.01; ***p, 0.001.

We were interested in possible facilitatory or preventative
roles financial factors played in parental mental health. Financial
impacts are cited as one of themain influences on parental mental
health (5, 17). Larger cohort studies have found that financial
insecurity is a predictor of mental health during COVID-19
(17, 31).

Income and current financial insecurity (0 = financially
insecure, 1= financially secure) both significantly correlated with
depression (income r = −0.23, p < 0.001, financial insecurity
(r = −0.38, p < 0.001), and anxiety (income r = −0.21, p <

0.001, financial insecurity r =−0.37, p < 0.001). But only feeling
financially insecure (0 = financially insecure, 1= financially
secure) predicted experiencing depressive symptoms (B=−0.74,
β = −0.31, p < 0.001) and experiencing symptoms of anxiety (B
= −0.70, β = −0.34, p < 0.001). Income was not a significant
predictor (p > 0.05).

Income and current financial insecurity both significantly
correlated with loneliness (income r = 0.21, p < 0.001, financial
insecurity r = 0.25, p < 0.001). Feeling financially insecure
predicted experiencing loneliness (B = 0.11, β = 0.14, p < 0.05).
Income was not a significant predictor (p > 0.05).

In our study, parents feeling financially insecure were
significantly more likely to experience depression symptoms,
symptoms of anxiety, and loneliness. This finding mirrors that of
the majority of the literature which focuses on parents nationally
as well as non-parents using large cohort studies, such as UK
Household Longitudinal Study (17, 68, 69). We expected to also
find that income predicted mental health problems but speculate
parents’ feelings of financial insecurity influence parental mental
health more than income alone. Indeed, Kopasker et al. (10)
found that financial insecurity predictedmental health difficulties
irrespective of adults’ income. Although, Cheng et al. (17)

found that financial insecurity, as a predictor of mental health,
was mediated by income type, with lower income groups
experiencing greater financial insecurity.

Food Insecurity
Food insecurity significantly correlated with depression (r =

0.302, p < 0.01) and symptoms of anxiety (r = 0.31, p < 0.01).
Food insecurity predicted experiencing depressive symptoms (B
= 0.90, β = 0.23, p < 0.001) and experiencing symptoms of
anxiety (B= 0.90, β = 0.26, p < 0.001). Parents who experienced
food insecurity were significantly more likely to experience
depressive symptoms and symptoms of anxiety compared to
parents who were food secure.

This finding is unsurprising, as not knowing whether one can
feed one’s self and children creates feelings of anxiety and shame
(70). Our findings speak to that of previous findings of poor
mental health in adults who are food insecure, compared to food
secure (47, 70).

Food insecurity significantly correlated with loneliness (r
= −0.28, p < 0.01). Food insecurity predicted experiencing
loneliness (B = −0.39, β = −0.28, p < 0.001). Parents who
experienced food insecurity were significantly more likely to
experience loneliness compared to parents who were food
secure, once all other covariates were taken into account. Our
findings speak to previous literature which has found associations
between loneliness and food poverty (71). Food insecurity in this
group may arise due to a reduction in eating food thus reducing
social interactions enjoyed through communal meals (71).

Covariates which significantly correlated with food insecurity
were ethnicity (r= 0.10, p< 0.05) financial insecurity (r=−0.23,
p < 0.01), income (r = −0.24, p < 0.01), parent status (r = 1.11,
p < 0.01), and time for one’s self prior to COVID-19 (r = −0.13,
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TABLE 4 | Hierarchical regression analyses predicting symptoms of anxiety.

SE b β t N

Anxiety

Step 1 Parental gender 0.091 0.07 1.65 449

Ethnicity 0.089 −0.09* −2.1 449

Current Financial insecurity 0.089 −0.37*** −8.36 449

Food insecurity 0.145 0.25*** 5.94 449

Time for one’s self 0.05 0.19*** −4.3 449

R² = 0.30

Step 2 Parental gender 0.093 0.09* 2.05 449

Ethnicity 0.1 −0.079 −1.6 449

Current Financial insecurity 0.101 −0.35*** −6.9 449

Food insecurity 0.147 0.26*** 5.99 449

Time for one’s self 0.052 −0.17*** −3.92 449

Parental status (lone vs. cohabiting) 0.131 −0.06 −1.5 449

Give support 0.085 0.03 0.67 449

Received support 0.085 0.10* 2.37 449

Overcrowding 0.11 −0.01 −0.17 449

Income: Low income (<£20,799),

Mid-income (£20,800–£51,999), High

income (£52,000 and above)

0.068 0.02 0.36 449

1R² = 0.014

Levels of significance: *p, 0.05; **p, 0.01; ***p, 0.001.

p < 0.01). Parental food insecurity was associated with parents
experiencing financial insecurity, cohabiting parents, those with
less time for themselves, and those in low income households.
Future analyses can examine mediating roles of time for one’s
self, financial insecurity, and parent status on food insecurity and
parental mental health.

Parental Time for Self
We were interested in possible influences of changes in parental
time for self since March 2020 (the one remaining variable that
examines change). Differences in parental time for self, compared
to before the March 2020 lockdown, were significantly correlated
with experiencing depressive symptoms (r = −0.21, p < 0.01),
symptoms of anxiety (r = −0.20, p < 0.01), and loneliness (r =
0.10, p < 0.01). Differences in parental time for self were not a
significant predictor for depression (p = 0.06) or loneliness (p
= 0.10). Differences in parental time for self were a significant
predictor of anxiety (B = −0.20, β = −0.17, p < 0.001) once
all covariates were controlled for. Covariates which significantly
correlated with time for self were income (r = −0.02, p < 0.01),
ethnicity (r = −0.25, p < 0.01), parental gender (r = 0.28, p <

0.01), overcrowding (r = −0.15, p < 0.01), food insecurity (r =
−0.13, p < 0.01), receiving support (r =−0.08, p < 0.05), parent
type (r = 0.10, p < 0.01), and financial insecurity (r = 0.12, p
< 0.01).

Parents with less time for self, compared to pre-COVID-19,
were significantly more likely to have symptoms of anxiety. Our
findings speak to evidence of reduction in time for self of parents
since COVID-19 (17, 55, 56) and time for self as a possible
influence on parental anxiety levels (55).

Adequate Housing
Although overcrowding was not significantly correlated with
depression (p = 0.17), anxiety (p = 0.19), or loneliness (p =

0.39), we considered it to be of great importance to mental health
(14, 50) and therefore it was included in the final regression
models for depression and anxiety. However, overcrowding did
not significantly predict experiencing depressive symptoms or
symptoms of anxiety (p > 0.05) once all other variables were
accounted for. Future analyses could consider mediating factors
of food insecurity, financial insecurity, and leisure time (the
main significant predictors of mental health in parents) between
mental health and overcrowding in parents.

Parent Status, Quality of Relationships,
and Support
Parent status (cohabiting vs. lone) was significantly correlated
with depression (r = −0.15, p < 0.01), symptoms of anxiety
(r = −0.11, p < 0.01), and loneliness (r = 0.19, p < 0.01).
Examining the direction of this relationship, for depression
and anxiety there was a significant association between lone
parents experiencing more depression and symptoms of anxiety
than cohabiting parents. However, parent type did not predict
experiencing depressive (p > 0.80) symptoms and symptoms of
anxiety (p= 0.14).

Parent status was significantly correlated with loneliness (r =
0.19, p < 0.01). Parent status (B = 0.23, β = 0.18, p < 0.001)
predicted experiencing loneliness. Cohabiting parents were more
likely to experience less loneliness, compared to lone parents. It
is unsurprising that there was a greater likelihood of lone parents
experiencing loneliness; previous research has documented that
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TABLE 5 | Hierarchical regression analyses predicting direct loneliness.

SE b β t N

Loneliness

Step 1 Parental gender 0.04 −0.046 −1.03 455

Ethnicity 0.039 0.065 1.42 455

Current Financial insecurity 0.039 0.17*** 3.66 455

Parental status (lone vs. cohabiting) 0.056 0.19*** 4.27 455

Food insecurity 0.062 −0.29*** −6.57 455

R² = 0.20

Step 2 Parental gender 0.041 −0.064 −1.38 455

Ethnicity 0.041 0.096 1.97 455

Current Financial insecurity 0.044 0.14* 2.58 455

Parental status (lone vs. cohabiting) 0.057 0.18*** 4.02 455

Food insecurity 0.063 −0.28*** −6.25 455

Time for one’s self e 0.023 0.079 1.67 455

Income: Low income (<£20,799),

Mid–income (£20,800–£51,999), High

income (£52,000 and above)

0.031 0.067 1.22 455

1R² = 0.01

Levels of significance: *p, 0.05; **p, 0.01; ***p, 0.001.

people living alone are at greater risk of experiencing loneliness
during COVID-19 (35, 72).

Quality of relationship with spouse was not correlated with
depression, anxiety, and loneliness (p > 0.05) and was dropped
from regression analyses.

Receiving and giving support were correlated with depression
(receiving: r = 0.10, p < 0.01, giving: r = 0.09, p < 0.05) and
symptoms of anxiety (receiving: r = 0.10, p < 0.01, giving: r =
0.09, p < 0.05). However, giving (p = 0.09) and receiving (p >

0.4) support did not predict experiencing depressive symptoms.
Receiving support (B = 0.20, β = 0.10, p < 0.05) predicted
experiencing anxiety symptoms but not giving (p= 0.50) support
(Table 4).

Receiving and giving support were not correlated with
loneliness (p > 0.1). It is surprising that support was not related
to loneliness, previous literature has highlighted the importance
of support, or lack of, in feelings of loneliness pre and during
COVID-19 (35).

Child(ren) Having Access to Outdoor Space
Children having access to outdoor space was correlated with
depression (r = −0.15, p < 0.05) but not anxiety (p >

0.05) or loneliness (p > 0.05) and was dropped from anxiety
and loneliness models. Parents whose child(ren) had access to
outdoor space were significantly less likely to have depressive
symptoms than those who did not (B = −0.40, β = −0.13, p
< 0.05). We expected anxiety to also be related to child(ren)
having access to outside space because parents have shown
concerns over their child(ren)’s amount of outdoor play/activity
over the lockdown period (5). Yet our findings suggest that only
depressive symptoms are linked to child(ren) having access to
outside space.

Ethnicity and Parental Gender
Once all predictors were taken into account, ethnicity
significantly predicted depression (B = −0.32, β =-0.13, p
< 0.05). White British/Irish parents are less likely to experience
depressive symptoms than South Asian parents. Covariates
which significantly correlated with ethnicity were income (r
= −0.42, p < 0.01), overcrowding (r = 0.35, p < 0.01), food
insecurity (r = 0.10, p < 0.05), time for self (r = −0.25, p <

0.01), quality relationships (r = 0.13, p < 0.01), giving support to
friends and family (r =−0.10, p < 0.05), and financial insecurity
(r =−0.35, p < 0.01).

Ethnicity significantly predicted experiencing symptoms of
anxiety (B = −0.19, β = −0.09, p < 0.05) once covariates of
parental gender, financial insecurity, time for one’s self prior
to COVID-19, and food insecurity were taken into account.
However, ethnicity no longer predicted anxiety in the final
regression model.

Once all predictors were taken into account, parental gender
significantly predicted depression (B = 0.35, β = 0.12, p <

0.05) and anxiety (B = 0.19, β = 0.09, p = 0.04). Fathers were
significantly more likely to experience symptoms of depression
and symptoms of anxiety than mothers once all covariates were
taken into account.

Covariates which significantly correlated with parental gender
were overcrowding (r=−0.07, p< 0.05), time for one’s self prior
to COVID-19 (r= 0.28, p< 0.01), receiving support from friends
and family (r = −0.08, p < 0.05), and parental type (lone vs.
cohabiting) (r = 0.24, p < 0.01). Looking at the direction of these
correlations, only parental status and time for one’s self prior to
COVID-19 was associated with fathers, suggesting fathers had
more time for themselves compared to before COVID-19 and
more fathers were living with their partner. Only 35% of fathers
in contrast to 65% of mothers report less time to themselves
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TABLE 6 | Hierarchical regression analyses predicting anxiety in mothers.

SE b β t N

Anxiety in mothers

Step 1

Ethnicity 0.106 0.05 1.01 371

R² = 0.003

Step 2

Ethnicity 0.104 0.01 0.18 371

Time for one’s self 0.065 −0.22*** −4.27 371

Parental status

(lone vs.

cohabiting)

0.131 −0.17** −3.44 371

1R² = 0.08

Levels of significance: *p, 0.05; **p, 0.01; ***p, 0.001.

compared to before COVID-19 (40% of fathers and 17% of
mothers report more time to themselves, and 25% of fathers and
18% of mothers report no change in time for themselves). Our
findings that parents with less time for themselves, compared to
pre-COVID-19, were significantly more likely to have symptoms
of anxiety suggest future analyses could consider mediating roles
of time for oneself on symptoms of anxiety.

An additional regression model was adopted to explore the
influence of time for one’s self prior to COVID-19 on anxiety
in mothers. Time for one’s self significantly predicted symptoms
of anxiety in mothers (Table 6), once ethnicity was controlled
for, as did parental status (living without a partner). Ethnicity
was also not a significant predictor, suggesting that time for
one’s self prior to COVID-19 and being a lone parent influence
mothers’ symptoms of anxiety irrespective of ethnic background.
Exploring employment in lone mothers we find that 27% of
mothers were employed (currently employed, onmaternity leave,
or self-employed and working) and 73% were self-employed but
not working, unemployed, or unemployed and on benefits.

Exclusion of Fathers in Regression Models
That Explore Time for One’s Self and
Parent Status
Due to the small sample size of fathers (N = 169) in our cohort,
the influence of time for one’s self and parental status was not
modeled. Furthermore, prevalence of lone parent status in our
sample was skewed toward mothers with 147 being lone parent
mothers and 5 being lone parent fathers.

Discussion of Key Findings
Key influencers in experiencing depressive symptoms were
material assets (financial insecurity, food insecurity, and parents’
child(ren) having access to outdoor space). Similar predictors
emerged in the anxiety regression model with material (financial
insecurity and food insecurity), familial (changes in parental
time for self since COVID-19), and community assets (receiving
support from friends and family outside the home), influencing
symptoms of anxiety. Experiencing loneliness was influenced by
material assets (financial insecurity and food insecurity), like

depression and anxiety. In addition, familial assets (parental
status), such as being in a cohabiting relationship, shielded
parents from experiencing loneliness. Lastly, fathers were
significantly more likely to experience symptoms of depression
and anxiety, compared to mothers, once all covariates were
accounted for. South Asian parents were significantly more likely
to experience symptoms of depression once all covariates were
accounted for. Time for one’s self and being a lone parent
influenced symptoms of anxiety in mothers.

Changes in Life Since COVID-19
Although changes in financial insecurity since March 2020 did
not influence parental mental health and was excluded from
regression models, the perceived change in parental time for
self since before COVID-19 influenced anxiety. Those parents
who experienced less time for themselves were more likely
to experience more symptoms of anxiety, compared to before
March 2020. Other inner city (57) and national (17) findings
report a decline in time for one’s self due to fear of COVID-
19, and time for self as a possible influence on parental anxiety
levels (55). Motivation and opportunity to take part in leisure
or other “time for self ” activities may be possible reasons for
a decrease in time for self during COVID-19 (73). Fear of
going outside because of the virus is also a factor (57). Mothers
who experienced less time for themselves were more likely to
experience more symptoms of anxiety, this pattern was not
influenced by ethnicity.

The below quotes from two in-depth interviews conducted as
part of the longitudinal aspect of the FTH project emphasize the
lack of time for self-experienced by parents, perhaps due to lack
of opportunity:

“honestly we don’t have time for ourselves because it’s for morning

. . . when I wake at 6 o’clock in the morning, sometimes half 5, till 10

o’clock or 11 o’clock [at night] there is no way that I can sit down.”

(Mother, Indian respondent)

Again, the below quote documents fears experienced that may be
associated with not going outside and reduced time for self:

stressful days because we were always under fear of the unknown,

in terms of how the virus impacts you and then what happens. You

know, can you survive? And therefore, we spent most of the time

indoors (Father, Indian respondent)

Proposing interventions, where an increase in time for self for
parents is facilitated, may be a consideration but for many
parents, during COVID-19, a reduction in support network and
increased demands on time from home schooling and work (17)
mean this may not be obtainable. Wave 2 of the FTH project
survey will enable us to consider if anxiety levels have changed
since COVID-19 and what other roles, apart from time for self,
influence changes in mental health. In line with Yerkes et al.
(56), we find that lockdown restrictions, imposed to reduce health
costs of COVID-19, have brought a reduction in time for one’s self
which contributes to anxiety in parents in Tower Hamlets.
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POSSIBLE FACILITATORY AND
PREVENTIVE FACTORS ON PARENTAL
MENTAL HEALTH

Loneliness
We argue that loneliness is strongly associated with poor material
assets, as detailed using regression analyses; strong predictors
of loneliness were financial insecurity and food insecurity, and
with our finding that loneliness significantly correlated with low
income parents, we suggest that those from financially insecure
backgrounds are at greater risk of experiencing loneliness
(74). Lone parents were significantly more likely to experience
loneliness compared to co-habiting parents, highlighting the
influence of familial as well as material assets on loneliness.
Parents who also had less time for self, compared to pre-COVID-
19, were significantly more likely to experience loneliness.
However, a reduction in time for one’s self is not dependent only
on economic deprivation and occurs across low-to-high income
groups (75). A reduction in time for one’s self as a vehicle for
loneliness speaks to this assumption, perhaps because parents
who have less time for themselves feel a greater disconnect from
their community and a greater sense of isolation.

Findings regarding loneliness should also be treated with
caution in light of the inclusion of a direct measure of loneliness
only (How often have you felt lonely during the past week?).
ONS guidelines recommend using both standardized indirect
[the UCLA Three-Item Loneliness Scale (UCLATILS)] and direct
loneliness (DirectMeasure of Loneliness (DMOL question) scales
(66). Due to the size and scope of the survey adopted in the
project, it was not possible to include both an indirect and a direct
measure of loneliness. Future research in Tower Hamlets could
consider both direct and indirect loneliness assessments.

Depression and Anxiety
In line with other inner city (5, 57) and national studies [(17);
anxiety: (72)] examining parental mental health during COVID-
19, we find that parents’ symptoms of depression and anxiety
were influenced by material assets (financial insecurity and food
insecurity) (5, 32, 57). What is more, South Asian parents and
fathers across ethnic groups were more likely to experience
symptoms of depression, and anxiety for fathers only, when
controlling for other factors (21, 76). Finally, time for one’s
self and being a lone parent influenced symptoms of anxiety
in mothers.

Higher than national levels of depression and anxiety and
material assets of financial and food insecurity influencing
mental health difficulties of parents in Tower Hamlets speaks
to a community in a high deprivation area (1) facing multiple
adversities which results in a greater likelihood of experiencing
poorer mental health during COVID-19 (72). Indeed, our finding
of higher than national levels of symptoms of depression and
anxiety in Tower Hamlets parents speaks to the precarity of
mental health when already experiencing financial difficulty.
Those who already experienced financial difficulties prior to
COVID-19 had greater mental health difficulties with the
additional financial strain experienced during COVID-19 (31).
Feeling the pinch of financial difficulties before COVID-19 was

common in Tower Hamlets. With the highest rates of child
poverty in England (43), it is unsurprising that this group of
parents’ anxiety would be influenced by financial insecurity
during lockdown. Furthermore, more adults from minority
ethnic groups are likely to experience financial difficulties during
COVID (31), and depression rates were higher during COVID-
19 for Bangladeshi and Pakistani men compared to White men
(21). This latter finding is in keeping with our findings, that
South Asian parents experience more symptoms of depression
compared to White British/Irish parents.

Fathers were significantly more likely to report more
symptoms of depression and anxiety than mothers, when other
factors were controlled for. When considering this finding within
the context of the additional predictors of depression and anxiety,
financial insecurity and food insecurity, fathers who experience
financial insecurity and food insecurity may be more likely to
experience anxiety perhaps because in our sample, more fathers
are employed than mothers (16). Kopasker et al.’s (10) work
around the “bread winner hypothesis” suggests that financial
insecurity is a stronger predictor of mental health difficulties for
men compared to women. Evidence from a recent London-based
survey also suggests that financial insecurity is at the forefront of
stressors for families living in London (77).

As expected we found that parents experiencing symptoms
of anxiety were more likely to receive support than parents not
experiencing anxiety. This highlights the necessity of parents’
support networks (community assets) when dealing with life
during lockdown. Receiving support predicted experiencing
symptoms of anxiety but not giving support. Perhaps because
more parents who experience symptoms of anxiety receive
support from their family and friends than parents who do not
experience symptoms of anxiety.

Anxiety levels associated with a reduction in time for self
and receiving less support from friends and family members
outside of the household highlight the importance of familial and
community assets: having time for oneself and access to peer and
familial support during a pandemic. Future government planning
should consider the effects lockdown restrictions have on parents’
mental health and the knock on effects this has on child mental
health [(78); USA: (79)].

Parents not having access to outside space for their child(ren)
was associated with depression. This, and our earlier finding
that parents who have less time for self since March 2020 are
significantly more likely to experience symptoms of anxiety,
suggests a need to facilitate access to outside space and leisure
activities. Tower Hamlets’ strategy to increase physical activity
and play [(46); Play charter; (80)] to tackle poor mental health,
speaks to the importance of our findings. Future analyses will
consider these areas using Wave 2 data.

The below quotes, taken from the qualitative part of the FTH
project speak to the stresses experienced by parents who cannot
take their children out to play/exercise:

the beginning of lockdown he was sad that he couldn’t go into

the playground because all the playgrounds were closed. Now

the playgrounds are open, but I actually don’t think . . . I’m not

really happy with going into the playground because he’s 4 and
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he touches everything. And even though if he were to get Covid

he probably would be okay, and I probably would be okay, my

mum’s living with us and it’s just too much risk. (Mother, White

British/Irish respondent)

Not being able to take my son out or to his play groups

has been difficult because we don’t have a garden. (Mother,

Bangladeshi respondent)

We further explored the influences on anxiety for mothers and
although we cannot infer what distinguishes mental health in
fathers and mothers, due to low sample size of fathers, we
can infer what influences mothers’ anxiety. Anxiety levels in
mothers were associated with living in lone parent households,
and unsurprisingly having less time for one’s self. High prevalence
of lone parent mothers in our sample and influence of lone
parent status and time for one’s self on anxiety relates to overload
experienced by lone parents before and during COVID-19 (81).
Evidence of the protective quality of employment for lone
mothers’ mental health (82) speaks to the minority of our lone
mother sample being currently in employment (27%).

The struggles of too many demands on one’s time during
COVID-19 are well-documented (17, 35, 56, 83) as well as
difficulty finding childcare (84) which could contribute to
anxiety in mothers. Although previous research has included
parent type (cohabiting vs. lone parent), little is known about
the mental health of lone parents during COVID-19. We
find that having less time for one’s self and being a lone
mother influences symptoms of anxiety in mothers irrespective
of ethnicity.

LIMITATIONS

There are several data limitations which should be taken into
account in the interpretation of findings. Firstly, there is a
low sample size particularly for fathers in both ethnic groups
and parental status (no partner) for both mothers and fathers.
The low sample size means we cannot ensure our sample
is representative and indicative of the perspectives of some
ethnic groups in Tower Hamlets or is of sufficient power to
compare to other inner city boroughs in mid to high income
countries. Although, our choice of examining mental health
in White British/Irish and South Asian parents was based
on low sample size in other ethnic groups. Secondly, due
to missing data, a proportion of mothers and fathers in the
main study did not complete all items of standardized anxiety
and depression measures so were excluded from regression
analysis. Therefore, the full sample was not included in
regression analyses.

CONCLUSION AND FUTURE
CONSIDERATIONS

In conclusion, parental anxiety and depression in this study
are higher than the national average. Possible preventers or

facilitators of good mental health are material assets (financial
insecurity, food insecurity, and child(ren) having access to
outside space for depression), familial assets (changes in time
for self since COVID-19; parent status: lone vs. cohabiting),
and community assets (receiving support outside of the
household). Suggesting, in line with previous research, material
as well as familial assets influence parents as well as their
children’s mental health (85). These possible preventers are in
line with the Tower Hamlets Bounce Back plan (80) which
discusses the importance of active lifestyle and support for
children in Tower Hamlets as a means of “Bouncing Back”
after COVID-19. We know the effects parental mental health
has on child mental health (26) and deem our findings to
speak to the importance of reducing financial insecurity and
food insecurity as a means of improving mental health of
parents so that every child has a safe space in which to
thrive (46).
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The COVID-19 outbreak began in Israel at the end of February 2020, and on March 17,

2020, a general lockdown was announced. Families were instructed to stay at home and

schools and non-essential businesses were closed. Aiming to understand how families

who were already living in areas of high exposure to armed conflict would be affected by

another external stressful condition, data were collected before and after the outbreak.

Mothers and children (aged 10–45 months) were recruited from areas with high (n = 40)

and low (n = 78) exposure to armed conflict. Mothers reported on their posttraumatic

stress symptoms (PTSS) and on their child’s effortful control tendencies prior to the

outbreak. Toward the end of the first lockdown, mothers were interviewed regarding

adverse effects of the outbreak on their family. No group differences were found for

maternal perceptions of adverse effects of COVID-19. However, a moderation model

was revealed, indicating that maternal PTSS as well as child effortful control predicted

adverse effects of COVID-19 only in the high-exposure group. Results are discussed

considering cumulative stress and risk factors.

Keywords: armed conflict zone, adverse effects, COVID-19, maternal PTSS, child self-regulation

INTRODUCTION

Exposure of families to armed conflict and political violence is a worldwide problem, currently
affecting more than one in 10 children globally (1). Families living in areas of armed conflict
experience ongoing exposure to attacks that target civilian areas, creating an uncertain, and often
chaotic, reality, which increases vulnerability to mental health difficulties for both parents and
children (2). Studies from around the world have concluded that exposure to any type of armed
conflict has severe consequences for children at any age, ranging from difficulties in socioemotional
development to psychopathological disorders (3). Children are at risk for maladjustment, not only
while the violence is occurring, but for years afterward (4, 5). Furthermore, chronic exposure
to armed conflict compared to acute episodes was found to have more negative implications for
child emotional development and behavioral problems (3, 5–7). A possible explanation is that with
chronic exposure, children and parents live in unpredictable and undefined situations for longer
periods, which may elicit stress and deplete their internal mental resources (2).
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Researchers suggest that during early childhood, trauma due
to exposure to armed conflict can be manifested in difficulties in
all developmental domains (7–9). Furthermore, because young
children’s emotional and mental states during their first years
of life have a major impact on their normative developmental
processes, exposure to external chronic stressors, such as armed
conflict, may have a long-lasting effect on future developmental
achievements (10, 11).

Interestingly, cumulative evidence shows that young children
are affected not only by direct exposure to armed conflict, but
more significantly indirectly by the effect of exposure on their
primary caregivers (7, 12, 13). Slone and Mann (7) showed that
among various studies conducted in war or armed-conflict zones,
there was a strong link between child adjustment and parental
functioning and mental state. Moreover, it was shown that child
maladjustment was more dependent on parental factors, such as
maternal mental health, than on the severity of exposure itself
(14, 15).

Parenting in an armed-conflict zone is a challenging task;
research indicates that parents who are exposed to armed
conflict are highly vulnerable to psychopathology, such as post-
traumatic stress disorder (PTSD), depression, and anxiety (16–
18). Because parents experience chronic uncertainty they must
repeatedly adapt to an unexpected reality, which puts them in a
constant state of vigilance and dilutes their internal resources (2).
Researchers suggest that the loss of mental resources may have
long-term consequences and result in helpless feelings, which
affect the parents’ capacity to offer trustful states of mind to
their child. Moreover, it impairs parental emotional regulation,
which, in turn, affects parenting practices (2, 19), thus affecting
the family climate and resulting in additional stress for the family
system (20).

In this study, we aimed to examine how families who are
already living in a chronic state of exposure to armed conflict
are affected by a new external threat, namely the coronavirus
disease-19 (COVID-19) pandemic. We examined families living
in the Gaza vicinity who were exposed to continuous armed
conflict. The Gaza vicinity is an area in the southern part of
Israel, several kilometers from the border of the Gaza strip. Due
to political issues, the population living in this area has (for
decades) experienced ongoing missile attacks, military activity
within civilian surroundings, and the existence of cross-border
tunnels used for terror attacks in proximity to their homes. Since
the time of data collection (2018–2020), over 2,000 rockets have
been launched from Gaza to the Gaza vicinity (21). To warn and
protect the residents, an alarm is sounded whenever a rocket
is launched, giving residents only a few seconds to find shelter,
which is particularly challenging for parents of toddlers who
are more dependent on their parents, physically and mentally,
as opposed to older children who are more independent and
self-regulated (22).

This chronic exposure carries a significant psychological cost
for both parents and children (3). It is unknown, however,
whether living in stressful conditions and learning to follow
specific rules (which may often limit the mobility of the family)
is a protective factor or, alternatively, a risk factor when having
to manage additional stress. Taking advantage of the unique

situation that the COVID-19 pandemic created in Israel, our
study aims to explore what happens when new external stress is
added to the stress of armed conflict. Will these families have
adequate resources to deal with another threat? Will the new
reality of living through a pandemic adversely affect families with
high exposure to the threat of armed conflict more (or perhaps
less) than families with low exposure?

The COVID-19 outbreak began in Israel at the end of
February 2020; on March 17, 2020, a general lockdown was
declared and all schools and kindergartens were closed, as were
non-essential businesses (23). The lockdown lasted until May
2020. During this time, families were instructed to stay indoors
as much as possible and to avoid visiting their relatives or
friends. These instructions were sudden and led to significant
changes in the daily activities of all Israeli families. Most of the
families experienced major interruptions in their daily routines,
especially because the parents were expected to continue working
from home while also taking care of their children (24). In
a state of continuous lockdown, preliminary evidence showed
that although young children were less vulnerable to the
disease itself (i.e., showed fewer health problems caused by
COVID-19) (25, 26), the pandemic seemed to have a major
effect on their psychological wellbeing and negatively affected
their socioemotional development and possibly their future
developmental paths (26). More specifically, research indicated
that children under the age of 6 years exhibited elevated levels
of clinginess, distraction, and irritability during and after the
lockdown (25). This may have been due to the unexpected
shutdown of daycares and kindergartens with no clear prospect
of returning as well as the prolonged stay-at-home social isolation
with the inability to play outdoors (27, 28).

In addition, parents were also vulnerable and exhibited more
psychological symptoms, such as anxiety and depression (29, 30).
Furthermore, parents reported having elevated levels of stress and
burnout during the lockdown, especially when parenting very
young children (24). This may be explained by a major burden on
parents due to the long hours they had to care for their children,
with very limited support or assistance (26, 27, 31). Furthermore,
many parents experienced additional stressors at a more general
level, including the loss of their jobs or their need to alternate
between work and homeschooling, as well as health concerns
due to COVID-19 (28, 29, 32). Altogether, these cumulative
stressors may have spilled over and also affected child wellbeing
(31). More specifically, researchers have suggested that parental
stress may play a significant role in child adjustment difficulties,
meaning that children may be directly at risk not only due do the
effects of the pandemic, but also indirectly through their parents’
experience (27, 29, 31). Because parents may be preoccupied
with other stressors caused by the pandemic, they may be less
emotionally available to their young children (26, 31), thus being
less capable tomeet their children’s needs and negatively affecting
their wellbeing.

Families experiencing prolonged exposure to armed conflict
may be at a double risk of being negatively affected by the
external man-made stressor (i.e., missile attacks) and the natural
disaster (i.e., COVID-19), both causing large-scale disruptions
threatening their lives (26). Both parents and children are dealing
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with extreme changes in their daily lives as well as with mental
stresses and fears. For families living in an armed-conflict area,
the addition of the pandemic’s new external stressmay put further
strain on the family system because the families may have fewer
initial resources, increasing the risk of dysfunction (26). Thus,
our first hypothesis proposed that for families living with high
exposure to armed conflict, the adverse impact of the COVID-19
pandemic on family routine and relationships as well as child’s
behaviors would be stronger, compared to families living with
low exposure.

It is important to consider individual differences in parent and
child adjustment to stressors. For example, at times of extreme
situations (such as armed conflict or a global pandemic), some
people are negatively affected by these situations, whereas others
show resilience and strength and even benefit from the unique
circumstances (20, 26, 29). For example, being at home for a
long time may strengthen the family bond, enable more parental
support for children, and create more opportunities for parent-
child interactions (29).

Therefore, the second goal of this study is to track individual
differences and uncover possible risk factors that may be related
to a family’s adjustment to two stressors (exposure to armed
conflict and COVID-19) that may elicit family dysfunction.
Because parents and children have a mutual influence on family
climate (13) and may differently experience the various stressors,
individual differences in parental and child characteristics–in
particular parental posttraumatic stress symptoms (PTSS) and
child self-regulation–will be examined. The difference between
PTSD and PTSS should be noted, with PTSD referring to a
more clinical diagnosis of post-traumatic stress disorder, whereas
an examination of PTSS makes it possible to broaden the
observation in such a way that it emphasizes not only those who
are clinically diagnosed with PTSD but also those experiencing
post-traumatic stress symptoms. In this study, we chose to
address participants’ self-reports of post-trauma symptoms
because they are merely a normative, non-clinical population,
yet a population that suffers from prolonged exposure to
armed conflict.

Recurrent findings in the area of exposure to armed conflict
highlight the impairment of parental mental state and especially
high levels of PTSS (16, 33). Findings also show that parental
mental state was found to be associated with increased regulation
difficulties among young children in armed-conflict areas, and
this relation is mediated by maternal self-regulation tendencies
(34). Consequently, a mother’s PTSS may interfere with her
capability to pause and approach her child in an adapted and
attuned manner. For example, a mother exhibiting high levels
of hyperarousal may have a decreased capacity to comfort her
child while stressful or fearful situations occur (5). Moreover,
traumatized parents who are overly preoccupied with their
trauma and trauma-related issues may exhibit more difficulties
in being present and emotionally available for their children, as
well as difficulties in tolerating intense parent-child interactions
(15. 20). In times of uncertainty (such as during the COVID-19
pandemic), the new reality may trigger a mother’s PTSS, thus
affect her parenting behaviors and thereby adversely affect her
child’s wellbeing and the entire family system.

Nevertheless, children are not passive participants in their
families, but are active participants who respond in mutual
interactions to the way parents regulate themselves (13, 35).
Thus, children with dysregulation may negatively affect the
parent (35). As previous studies show, children in armed-conflict
areas exhibit more self-regulation difficulties, which are especially
reflected in higher behavioral problems (3, 7). Therefore, we
suggest that high levels of maternal PTSS and low levels of child
self-regulation measured before the outbreak will act as risk
factors for adverse effects of COVID-19 on families, and this
effect will be more robust for families living in the high-exposure
areas because they experience cumulative stress.

In the study, we emphasized two main ideas: the first is
that cumulative stress caused by two external stressors–one
man-made (exposure to armed conflict) and the other nature-
made (COVID-19)–will be more robust than exposure to only
one stressor (COVID-19). Thus, families with high exposure
to an armed-conflict area will be more affected by COVID-19
outcomes, compared to families living in low-exposure areas.
Second, we suggest that individual differences in risk factors may
elicit a different yet still negative impact of COVID-19 on the
family. Therefore, we propose that in the high-exposure group,
higher levels of maternal PTSS and lower levels of child self-
regulation tendencies, measured by child effortful control, will
predict the adverse effects of COVID-19 lockdown on families
(see Figure 1), such as changes in parenting or child’s behaviors,
parent-child relationship, parental mental health, or household
rules Specifically, we hypothesized that:

1. There would be found group differences in the adverse
effects of COVID-19 on families living in the two locations.
Specifically, mothers in the high-exposure group would report
higher levels of adverse effects of COVID-19 on the family,
compared to mothers from the low-exposure group.

2. Increased maternal PTSS and lower levels of child effortful
control (as an indicator of self-regulation) assessed prior to the
pandemic will predict more adverse effects of COVID-19.

3. The links between both maternal PTSS and child self-
regulation to adverse effects of COVID-19 will be moderated
by exposure group. Specifically, in families living in the
high-exposure area, mothers who have higher levels of PTSS
and/or have children exhibiting lower levels of self-regulation
tendencies prior to the outbreak of COVID-19 will experience
more adverse effects of COVID-19, compared to parents and
children in the low-exposure group.

MATERIALS AND METHODS

Participants
Participants in this study included 118 mothers and their
firstborn children aged 10–45 months (SD= 6.99) at Time 1 (T1)
and 13–59 months of age (SD = 7.97) at Time 2 (T2); 53.4%
were male. All families participated in the “Three to Four Study”
examining familial changes upon the arrival of the second born.
Data were included from two time points: (1) pre-COVID-19,
and (2) toward the end of the lockdown of the first wave of the
pandemic (May 2020). Inclusion criteria included intact families
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FIGURE 1 | Moderation model for exposure group on the relation between maternal PTSS, child effortful control, and adverse effects of COVID-19 on families.

expecting their second child, singleton pregnancies, typically
developed firstborns, and parents who were fluent in Hebrew.
The sample included 40 mothers living in the Gaza vicinity
(high-exposure group), and 78 mothers living in other areas
of southern Israel (low-exposure groups). The exposure groups
were defined by their distance from the Gaza Strip, with the
high-exposure group including families living in localities within
a range of up to 10 kilometers from the Gaza Strip and who
had experienced armed conflict in this area for more than two
decades. The low-exposure group included families that lived in
other areas in the southern district of Israel. The high-exposure
group was under constant exposure to missile attacks and other
improvised explosive devices (attached to kites or balloons) that
were launched from the Gaza Strip and that landed in residential
areas, as well as daily military activity on the perimeter fence
between the Gaza Strip and Israel. During the data collection
period (October 2018 through May 2020), thousands of rockets
were launched into the Gaza vicinity, and such incursions had
become more frequent and unpredictable, with some periods
characterized by hundreds of rockets per day launched from the
Gaza Strip (21).

Demographic information concerning children’s gender,
children’s age, mothers’ age andmothers’ education was reported,
showing that 53.4% of the children were male, age range was 10–
45 months (SD = 6.99) at Time 1 (T1) and 13–59 months of age
(SD = 7.97) at Time 2 (T2). Mothers’ mean age was 29.5 years
(SD = 4.09), and most had higher levels of education (81.4%).
Group differences in demographic variables were found only for
child’s age, such that children in the high-exposure group were
younger than children in the low-exposure group, t(116) =−2.47,
p < 0.05, M = 22.9 months, SD = 6.75; M = 25.69, SD = 6.99;
for high-exposure and low-exposure accordingly (see Table 1).
Thus, age was controlled in all analyses. The examination of the
associations between the demographic and the study variables
revealed significant correlations between both child’s age and
mother’s age with the COVID-19 adverse effect on families, such
that the older the child or mother, the more adverse effects that
were reported (r= 0.25, p< 0.01; r= 0.23, p< 0.05, accordingly).

Procedure
The study was approved by the Clalit Health Services’ Helsinki
Ethics Committee and Ben-Gurion University of the Negev’s

TABLE 1 | Group differences in study variables.

Variable

Mean (SD)

High-exposure

group (n = 40)

Low-exposure

group (n = 78)

t

1. PTSS re-experience 1.79 (0.82) 1.40 (0.55) 2.66**

2. PTSS avoidance 1.66 (0.72) 1.34 (0.40) 2.64*

3. PTSS hyperarousal 1.76 (0.75) 1.74 (0.91) 0.11

4. Child effortful control 3.24 (0.69) 3.25 (0.64) −0.08

5. Adverse effects of COVID-19 3.54 (0.77) 3.88 (0.71) −2.4*

6. Child’s age 22.10 (6.87) 25.38 (6.82) −2.47*

*p < 0.05, **p < 0.01.

Human Subjects Research Committee. Mothers were recruited
through women’s health centers, day care centers, and online
advertisements. Home visits were conducted with interested
families. At T1 mothers completed questionnaires (other
maternal and child measures were taken but are not within the
scope of this study). At T2, mothers were contacted via phone
and asked to answer a survey concerning the adverse effects of
COVID-19 on their family during the lockdown. Because the
study is a longitudinal study that began before the outbreak of
the COVID-19 pandemic, the time elapsed between T1 and T2
varied between families (M = 9.54 months, SD= 4.15 months).

Materials
Maternal PTSS
The PTSD Checklist-Civilian version [PCL-C; (36)] was used to
assess maternal PTSS related to exposure to armed conflict. This
is a standardized self-report rating scale comprising 17 items that
correspond to the key symptoms of PTSD, which are composite
in three scales: re-experiencing (e.g., “Repeated, disturbing
memories, thoughts, or images of a stressful experience from
the past”; Cronbach alpha was high: α = 0.84), avoidance (e.g.,
“Avoiding thinking about or talking about a stressful experience
from the past or avoiding having feelings related to it”;Cronbach
alpha was high: α= 85) and hyperarousal (e.g., “Feeling jumpy or
easily startled”; Cronbach alpha was mild: α = 0.64). Items were
rated on how often the symptom affected the respondent in the
past month, on a scale ranging from 1 (not at all) to 5 (extremely),
providing a symptom-severity rating. The percentage of missing
data for each scale was 5% or less, so the data were completed
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using the scale average. The questionnaire was validated for use
in the Hebrew language [see (37, 38)].

Child Self-Regulation Tendencies
To assess child self-regulation, mothers completed the
effortful control scale from the Early Childhood Behavior
Questionnaire—very short form [ECBQ-VS; (39)]. This is a
validated measure that consist of 12 items, rated on a 7-point
scale from 1 (never) to 7 (always), concerning child effortful
control tendencies (e.g., “When you were busy, how often did
your child find another activity to do when asked?”; Cronbach
alpha was mild: α = 0.68). The questionnaire was validated for
use in the Hebrew language [see (40, 41)].

The Adverse Effects of COVID-19 on Families
Mothers were interviewed over the phone and were asked 8
questions (see Appendix) concerning the adverse effects of
COVID-19 on their family during the lockdown, rated on
a 7-point scale from 1 (Much has changed for the better)
to 7 (Much has changed for the worse). The questionnaire
consisted of questions regarding child, parent, and family
changes in behaviors, relationships, and routines following the
pandemic (e.g., “How much has the crisis affected your child’s
behavior?”; Cronbach alpha was moderate: α = 0.70). Items were
averaged to create a single score. Higher scores reflected more
adverse impact.

Analytic Plan
First, preliminary analyses examining differences between high-
and low-exposure groups as well as bivariate correlations were
conducted. Next, an analysis of covariance (ANCOVA) test was
conducted to test group differences for adverse effects of COVID-
19 while controlling for child’s age. Next, to test predictions
of the independent variables on adverse effects, as well as the
moderation effect by exposure group, the SPSS PROCESS macro
(Model 1) was used, with a 95% bias-corrected bootstrapped
confidence interval (CI) based on 2,000 bootstrap samples.
Four separate models were tested, one for each predictor (i.e.,
re-experiencing, avoidance, hyperarousal, and child effortful
control), predicting the adverse effects of COVID-19. Child’s
age was included as a covariate in all analyses. All continuous
variables were first standardized. CIs that did not include zero
indicated significant effects.

RESULTS

Preliminary Analysis
To provide initial support for the model constructs, descriptive
statistics and correlational analyses were first conducted (see
Table 2). As seen, the three PTSS scales were significantly related
to each other. In addition, a positive significant correlation was
found between PTSS avoidance and adverse effects of COVID-19.
Furthermore, mean-level differences between exposure groups
for all the study’s variables were examined using t-test analyses.
Results revealed significant differences for PTSS re-experiencing,
t(116) = 2.66, p < 0.05, and for PTSS avoidance, t(116) = 2.64, p <

0.05, such that mothers from the high-exposure group reported

having more re-experiencing symptoms (M = 1.79, SD = 0.82)
and more avoidance symptoms (M = 1.66, SD= 0.72) compared
to mothers from the low-exposure group (M = 1.40, SD = 0.55;
M = 1.34, SD = 0.40, accordingly). However, no significant
differences were found for PTSS hyperarousal, t (116) = 0.91,
ns. Additionally, no significant differences were found for child
effortful control tendencies, t(116) = 0.94, ns.

Main Analyses
To test the first hypothesis proposing group differences for
adverse effects of COVID-19 on families between the exposure
groups, an ANCOVA test was conducted while controlling for
child’s age. Contrary to expectations, no significant differences
were found in maternal reports of the adverse effects of COVID-
19 on families between the high- and low- exposure groups,
F(1, 115) = 1.04, ns.

To test our second and third hypotheses, proposing that
maternal PTSS and child effortful control prior to the outbreak
of COVID-19 would predict the adverse effects of COVID-19
on families, and that these predictions would be moderated by
exposure group, multiple regression analyses were conducted.
Results are presented in Table 3. Supporting the second
hypothesis, results showed a significant effect for both avoidance
symptoms, β = 1.08, SE = 0.39, p < 0.01, 95% CI (0.30, 1.86),
and for hyperarousal symptoms, β = 0.77, SE = 0.34, p < 0.05,
95% CI (0.10, 1.44), meaning that for the entire sample, the more
avoidance and hyperarousal symptoms mothers experienced
prior to the outbreak of COVID-19, the more adverse effects
of COVID-19 during the first wave of the pandemic were
reported. Similarly, results for child effortful control indicated a
significant effect, β = −1.06, p < 0.01, 95% CI (−1.79, −0.32),
suggesting that lower scores in child effortful control prior to
the outbreak predicted more adverse effects of COVID-19 on
families during the first wave of the pandemic. However, no
significant effect was found for PTSS re-experiencing, β = 0.20,
SE= 0.34, ns, 95%CI (−0.49,0.89), meaning that re-experiencing
symptoms did not predict the adverse effects of COVID-19
on families.

Next, the third hypothesis proposing a moderation effect–
such that exposure group would moderate the prediction of
maternal PTSS as well as child effortful control tendencies
on adverse effects of COVID-19–was partially supported.

TABLE 2 | Means, standard deviations, and correlations for study variables.

Variable 1. 2. 3. 4. 5. Mean SD

1. PTSS re-experience – 1.53 0.68

2. PTSS avoidance 0.45** – 1.45 0.55

3. PTSS hyperarousal 0.34** 0.47** – 1.75 0.86

4. Child effortful control −0.11 −0.15 −0.02 – 3.24 0.66

5. Adverse effects of

COVID-19

−0.004 0.20* 0.16 −0.17 – 4.04 0.80

6. Child’s age −0.16 −0.06 0.01 0.14 0.25** 24.27 6.99

*p < 0.05, **p < 0.01.
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Interaction effects between maternal avoidance symptoms and
group (high/low exposure) were significant (β = −0.51, SE =

TABLE 3 | Regression coefficients for moderation models predicting adverse

effects of COVID-19 on families.

Adverse effects of COVID-19

R2
= 0.09

Variable β SE t

MODEL 1

Child’s age 0.03** 0.01 2.87

Group 0.19 0.16 1.17

PTSS re-experiencing 0.20 0.35 0.58

Group × re-experiencing −0.08 0.22 −0.37

1 R2 = 0.00

MODEL 2

Child’s age 0.03** 0.01 2.80

Group 0.29 0.15 1.89

PTSS avoidance 1.08** 0.39 2.75

Group x avoidance −0.51* 0.27 −1.90

1 R2 = 0.03

MODEL 3

Child’s age 0.03** 0.01 2.76

Group 0.16 0.15 1.10

PTSS hyperarousal 0.77* 0.34 2.30

Group x hyperarousal −0.36* 0.19 −1.91

1 R2 = 0.03

MODEL 4

Child’s age 0.03** 0.01 3.25

Group 0.14 0.15 0.95

Effortful control −1.06** 0.37 −2.86

Group x effortful control 0.49* 0.22 2.80

1 R2 = 0.04

*p < 0.05, **p < 0.01. Model 1 = Maternal PTSS re-experiencing scale as a predictor;

Model 2 = Maternal PTSS avoidance scale as a predictor; Model 3 = Maternal PTSS

hyperarousal scale as a predictor; Model 4 = Child effortful control as a predictor.

0.27, p < 0.05, 95% CI [−1.04, 0.02]), as well as for hyperarousal
symptoms and group (β = −0.36, SE = 0.19, p ≤ 0.06,
95% CI [−0.73,0.01]), meaning that group (high/low exposure)
moderated the relation between both scales and the adverse
effects of COVID-19. Post-hoc analyses revealed that for the high-
exposure group, there was a significant effect for both maternal
PTSS avoidant symptoms (β = 0.58, SE = 0.16, p < 0.001, 95%
CI [0.25,0.90]) and maternal PTSS hyperarousal symptoms (β =

0.41, SE = 0.16, p < 0.05, 95% CI [0.09,0.73]) on the adverse
effects of COVID-19, such that in families living in the high-
exposure area, mothers who had less avoidant symptoms and/or
less hyperarousal symptoms prior to the outbreak of COVID-19
experienced less adverse effects of COVID-19 during the first
wave of the pandemic, than mothers from the high exposure
group who were high in these scales. These links were not found
among families living in low-exposure areas (β = 0.06, SE =

0.21, ns., 95% CI [−0.35,0.48]; β = 0.06, SE = 0.09, ns., 95%
CI [−0.13,0.24] for maternal PTSS avoidant and hyperarousal
symptoms, accordingly). Results are presented in Figures 2, 3.
However, contrary to the hypothesis, no significant interaction
effect was found between maternal re-experiencing symptoms
and group (β = −0.08, SE = 0.22, ns, 95% CI [−0.52,0.36]),
meaning that maternal re-experiencing symptoms predicted the
adverse effects of COVID-19 in the same manner for the two
exposure groups.

Finally, a significant interaction effect was found between
child effortful control tendencies and group (β = 0.49, SE= 0.22,
p < 0.05, 95% CI [0.06,0.92]). Post hoc analyses revealed that
among the high-exposure group, there was a significant effect
for child effortful control (β = −0.56, SE = 0.17, p < 0.01,
95% CI [−0.91, −0.22]) on the adverse effects of COVID-19,
such that in families living in the high-exposure area (whose
children exhibited higher scores in effortful control prior to
the outbreak of COVID-19) experienced the adverse effects of
COVID-19 less during the first wave of the pandemic. This link
was not found among families from the low-exposure group (β=
−0.07, SE= 0.13, ns., 95%CI [−0.33,0.19]). Results are presented
in Figure 4.

FIGURE 2 | Two-way interaction of maternal PTSS avoidance and exposure group on adverse effects of COVID-19 on families.

Frontiers in Psychiatry | www.frontiersin.org 6 March 2022 | Volume 13 | Article 718455351

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Levavi et al. Armed Conflict and COVID-19 Effect

FIGURE 3 | Two-way interaction of maternal PTSS hyperarousal and exposure group on adverse effects of COVID-19 on families.

FIGURE 4 | Two-way interaction of child effortful control and exposure group on adverse effects of COVID-19 on families.

DISCUSSION

When faced with inevitable large-scale stressors, most families
are affected, but variance may occur in the extent to which it
affects families. The aim of this study was to examine the extent
to which families already living in a high-risk area–exposed
to uncertainty and chronic stress–are adversely affected by a
new external threat (COVID-19), which adds more stress to
the family setting. Moreover, the role of maternal PTSS and
child self-regulation tendencies–assessed prior to the stressors
as risk factors–were examined. Because this study is part of a
research project that began before the outbreak of the COVID-
19 pandemic, we had the unique opportunity to investigate
these questions.

The first hypothesis proposing that families living in areas
with high exposure to armed conflict would experience more
adverse effects of COVID-19 compared to families living in low-
exposure areas was not supported. No differences were found

between the exposure groups in the adverse effects of COVID-
19 variable. Several explanations may be proposed. First, it is
possible that government guidelines led to a general reduction
in stress (caused by the unpredictable exposure to missile attacks)
among mothers from the high-exposure group because they were
instructed to stay home. Thus, mothers knew that even if an
unexpected attack occurred, they and their children would be
close to a protected shelter. This is somewhat different from
the regular routine of life in armed-conflict areas where parents
and children may be exposed to an unpredicted missile attack
while outdoors (e.g., at the park or driving home) and far from a
protected shelter (42). Furthermore, interestingly, during the first
lockdown (March-May 2020) almost no rockets were launched
toward the Gaza vicinity (21). In fact, this was the first time in the
past two years that families living in the Gaza vicinity experienced
a quiet period of two months. Thus, an alternative explanation
may be that the lack of differences between the groups stems
from the fact that during this period the residents did not directly
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experience stress from missile attacks and therefore their stress
level was lower in general as a group. This idea is supported
by previous findings indicating that although some people may
have established anxiety and distinct symptoms of PTSS, there
are others for whom anxiety and PTSS persist only in times or
areas where their chances of exposure are high (42). Conversely,
research has found that when these people are physically in
another area of the country where the threat is low, these
symptoms disappear almost completely. Therefore, it may be that
for parents in the high-exposure group, the abrupt decline in the
level of danger reduced the overall stress levels and thus reduced
the effect of exposure, which is reflected in the insignificant
differences between the exposure groups and the adverse effects
of the COVID-19 variable.

Additionally, hypothesis proposing that increased maternal
PTSS and lower levels of child effortful control assessed prior
to the pandemic would predict more adverse effects of COVID-
19, particularly to mothers from the high-exposure group, was
partially supported. Supporting our hypothesis, mothers from
the high-exposure group having higher levels of maternal trauma
symptoms and/or lower levels of child’s effortful control showed
more adverse effects, from COVID-19, than mothers having less
trauma symptoms. Interestingly, mothers from the low exposure
group also reported higher levels of adverse effect from COVID-
19. In other words, the more striking finding was that families
from the high exposure group whose mothers reported less
trauma symptoms and/or had children with higher levels of
effortful control, were significantly less affected from the COVID-
19 lockdown consequences. These results proposes that this
group may be perceived as a more “resilient group.”

Moreover, these findings strengthen the importance of an in-
depth consideration of individual differences within the exposure
groups. Thus, the examination of the differences between the
groups did not reveal that the high-exposure group, per se, was
related to more negative/positive COVID-19 effects, but rather,
it was the combination of high-exposure and maternal PTSS
or child executive functioning that buffer the risk for more
adverse effects of COVID-19 on the family. It is possible that
the adjustment to the life in stressful armed conflict zones, when
having good mental health and regulated children, act as resilient
factor that enable families to adjust to new stressful condition,
such as the COVID-19 pandemic. As for families from the low
exposure group, these findings go along with general finding
from around the world, showing adverse effects of the first wave
lockdown on family settings, as well as parental and child mental
health (43).

Furthermore, several possible explanations may apply to the
results indicating of high adverse effect for families living in
high-exposure group whose mothers reported of more difficult
mental state and had less regulate children. First, these findings
are consistent with previous research indicating that families
who carry cumulative and chronic stress are more vulnerable
when confronting a new threat because they have fewer internal
resources to handle cascading external threats, which spillover
to family functioning (26, 32). Another possible explanation
may be that in the context of maternal PTSS, when mothers
struggle with functioning in the family setting, it may affect their

capacity to buffer the negative effects on their children (caused
by the pandemic) because they are themselves overwhelmed
(26). Supporting this idea, previous studies have indicated that
traumatized parents who are overly occupied with their own
trauma may exhibit more difficulties with being present and
emotionally available for their children, as well as in tolerating
intense parent-child interactions (15, 20). In the context of the
pandemic, mothers were required to spend long hours with their
children and, if they already had PTSS, may have experienced
the prolonged stay with their children as overwhelming and
unbearable. In a state of pattern of avoidance or hyperarousal,
their capacity to provide an appropriate emotional response to
their children may be impaired because they may fail to regulate
their own emotions (20). This idea should be taken with limited
caution, as in the present study no association was found between
maternal PTSS and mothers’ report of their child’s regulation
difficulties. This may reflect either no objective relation between
maternal PTSS and child’s regulation difficulties, or a specific
noise in the current data as these scales had low Cronbach’s
alphas. Finally, an additional explanation may be that, in the
context of armed conflict, previous studies suggest that the
link between maternal PTSS and child wellbeing is mediated
by maternal self-regulation as well as by maternal parenting
practices (15, 34). Thus, when a mother has PTSS, she may find it
difficult to regulate her distress because her mental resources are
limited, leading to parenting practices that are less emotionally
available and more hostile (15). In the context of facing the
new external threat of COVID-19, researchers have suggested
that parents who experience cumulative stress are more likely
to exhibit rigid and abusive parenting behaviors (30). Further
research is needed to understand the role of parenting practices
as mediators in the link betweenmaternal mental state and family
functioning during the COVID-19 pandemic.

Furthermore, our findings suggest that low child self-
regulation tendencies predicted adverse effects of COVID-19,
especially in families from the high-exposure group. These
findings highlight the impact of children’s characteristics on the
family system, as proposed by the transactional model (35) and
the family system models (44). Through mutual and reciprocal
exchanges, children influence their parents and their families and
are influenced by them. Moreover, previous studies suggest that
young children have fewer personal resources to help adjust to
the many changes the pandemic brings to their daily routine (31),
thus there is a need for a parent who is emotionally available to
the child and is capable to manage or contain his or her negative
feelings toward the new situation. However, in the context of
living in an armed-conflict area, parents may be less available,
especially when the child exhibits low self-regulation, which may
add more stress to the family system. Thus, it is likely that during
a prolonged stay-at-home situation when a child exhibits less self-
regulation, the entire family will be affected and thus the family
will be more vulnerable to the adverse effects of COVID-19,
especially in the context of armed conflict.

Limitation and Future Directions
Several limitations to our research should be noted. First, this
study is based on maternal reports because no in-person child
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assessments or observations were allowed due to COVID-19
social-distancing regulations. Future studies may use online
observations and assessments that may allow for a more objective
examination regarding family functioning, child self-regulation,
and the parent-child relationship. Second, the sample in this
study was relatively small, especially in the high-exposure group.
Moreover, Cronbach’s alphas for hyperarousal and effortful
control scales were rather small. Thus, all moderation tests
should be addressed with caution. Replicating this study
with a larger sample may uncover possible mechanisms of
maternal self-regulation and shed light on optional interventions
that can be derived from the findings. Finally, maternal
PTSS was measured using a self-report questionnaire. Future
studies should use a clinical interview of maternal PTSS
because it may provide a more objective assessment and
enable a deeper and broader understanding of parenting
under cumulative stress, resulting in a stronger validity to the
research findings.

CONCLUSIONS

Studies concerning the adverse effect of lockdown on families
with very young children are scarce. The results of this
study should encourage further research that will specifically
examine the adverse effects of the COVID-19 pandemic on
early childhood as well as investigate the impact of the
prolonged lockdown on family functioning and parental mental
state and the way that these consequences cascade on future
developmental pathways.

To date, several studies that have investigated the impact of the
pandemic on family functioning and parental and child wellbeing
conclude that a beneficial home climate is critical for a child’s
capacity to cope during the pandemic. Therefore, a supportive
environment that adapts itself to the child’s needs may serve
as a protective factor against the psychological effects of the
lockdown (28). However, parents who have been experiencing
other stressors, such as continuous exposure to armed conflict,
may have limited resources due to a depletion resulting from
prolonged exposure to stress. Therefore, additional external
stress brought on by the COVID-19 pandemic may have a

more adverse effect. Yet, there are individual differences and
unique characteristics that may facilitate, or alternatively, put
the family at further risk when faced with a stressor. In our
study, we showed that maternal PTSS (particularly avoidant
and hyperarousal symptoms) and low child self-regulation
tendencies acted as risk factors, putting mothers and children at
higher risk of experiencing more adverse effects with COVID-
19. Thus, clinician and community aid services working with
families who live in armed-conflict areas should focus on
the times when families experience additional stressors and
especially focus on providing special care to families with
mothers experiencing PTSS or children exhibiting self-regulation
difficulties. These families need specific and systemic support to
continue functioning in an optimal manner when experiencing
additional stressors, such as the COVID-19 pandemic.
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APPENDIX

Adverse Effects of COVID-19 Questions
1. To what extent did the COVID-19 crisis affect your

child’s behavior?
2. To what extent did the COVID-19 crisis affect your

financial situation?
3. To what extent did the COVID-19 crisis affect your work?
4. To what extent did the COVID-19 crisis affect your household

behavior (home rules)?
5. To what extent did the COVID-19 crisis affect your

emotional state?
6. To what extent did the COVID-19 crisis affect your parenting

behaviors and feelings of efficiency?
7. To what extent did the COVID-19 crisis affect your mother-

child relationship?
8. To what extent did the COVID-19 crisis affect your

relationship with grandparents?
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