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Introduction: Concern about contracting COVID-19 has had repercussions on 
university students. The aim of this study was to determine its effect on depression, 
anxiety, and satisfaction with studies.

Methods: Using an explanatory cross-sectional design, 1,260 medical, nursing, 
and dentistry students from both public and private universities in Peru 
participated in this study. They were assessed using a scale for concern about 
contracting COVID-19, the Patient Health Questionnaire-2, the Generalized 
Anxiety Disorder-2 (GAD-2), and a brief scale for satisfaction with their studies.

Results: After analyzing the data using structural equation modeling, it was found 
that the explanatory model had an adequate fit. It showed that concern about 
COVID-19 had a direct and significant effect on anxiety (β = 0.46, p < 0.001) and 
depression (β = 0.38, p < 0.001). However, the same effect was not evident on 
satisfaction with studies (β = −0.06, p = 0.068).

Discussion: The uncertainty about contracting COVID-19 triggered symptoms of 
anxiety and depression among Peruvian university students. Still, it did not affect 
the satisfaction students felt when their academic expectations were met.
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1. Introduction

The COVID-19 pandemic has had significant mental health impacts on the university 
population, primarily due to the uncertainty of contracting the SARS-CoV-2 virus or one of its 
variants (Liu et al., 2020; Mamani-Benito et al., 2022; Whitney et al., 2022). A review of the scientific 
literature reveals that during the health crisis, there was a surge in symptoms related to depression, 
anxiety, and stress among young university students (De Oliveira et al., 2020; Rizun and Strzelecki, 
2020; Son et al., 2020; Wang et al., 2020). Some researchers believe that these symptoms may have 
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arisen from abrupt changes in traditional education, such as the sudden 
shift to online learning, the lack of virtual academic platforms, 
connectivity issues, and the inaccessibility of specialized laboratories 
(Carranza et al., 2022a,b,c,d). Moreover, the concern about contracting 
COVID-19, which brought about fear and uncertainty, cannot 
be overlooked. Many students lived with direct family members, some 
of whom had risk and vulnerability factors.

Specifically, the concern about COVID-19 contagion is defined as 
an emotional state encompassing fear, unease, and distress in the face of 
unknown and adverse events (Carranza-Esteban et  al., 2020). This 
concern became a focal point for health researchers, leading to the 
design and adaptation of various tools to reliably measure its presence. 
These scales were suitable for the general population (Ruiz et al., 2020), 
university students (Huarcaya-Victoria et  al., 2021), healthcare 
professionals (Carranza-Esteban et al., 2020), and even accounted for 
new virus variants (Carranza et al., 2022a,b,c,d). Studies using these 
scales reported high levels of concern among at-risk populations such 
as healthcare workers, teachers, and active working adults (Carranza-
Esteban et al., 2020; Carranza et al., 2021a,b, 2022a,b,c,d). Additionally, 
explanatory and predictive models were tested, revealing a direct effect 
on variables like psychological distress in health professionals (Carranza 
et al., 2021a,b) and depression in nurses (Carranza et al., 2022a,b,c,d).

Despite the wealth of studies on COVID-19 related concerns, 
there remains a research gap concerning its repercussions on the 
mental health of university students (Huarcaya-Victoria et al., 2021). 
Given this, the researchers of this study found it crucial to analyze the 
effect of this concern on depression—an affective disorder 
characterized by sadness, frustration, and mood changes (Arrieta 
et  al., 2014)—and anxiety, an emotional response manifested by 
discomfort and unease in stressful situations (Revuelta et al., 2010). 
Both of these disorders are among the most prevalent psychological 
issues experienced by the general population due to pandemic-related 
social measures and restrictions (Ran et al., 2020; Salari et al., 2020; 
Van et  al., 2020). Furthermore, the researchers also considered 
satisfaction with studies, defined as the enjoyment of student 
experiences (Merino et al., 2017). This satisfaction was negatively 
affected by the challenges introduced by virtual education during the 
COVID-19 pandemic (Yekefallah et al., 2021).

Given the limited information on explanatory models that shed 
light on the effects of COVID-19 concerns on academic and mental 
health variables amidst a global health emergency, the researchers, 
based on evidence showing functional relationships between concern 
about COVID-19 contagion, depression, anxiety, and satisfaction with 
studies (Bai et  al., 2021; Ventura-León et  al., 2022; Carranza et  al., 
2022a,b,c,d), deemed it necessary to test an explanatory model among 
university students in Peru. At one point, Peru was identified as the 
epicenter of infections and deaths across all of Latin America and the 
world (BBC News Mundo, 2020), creating alarm and uncertainty 
(Comercio, 2020) due to its fragile health system, the delayed arrival of 
SARS-CoV-2 vaccines, and issues related to the reopening of educational 
institutions (Maguiña Vargas, 2020; Gestión, 2021; Mejia et al., 2021).

1.1. Hypotheses

Based on what was previously analyzed, the following hypotheses 
are proposed (Figure 1):

 • H1: There is a direct and significant effect of the concern about 
transmission of COVID-19 upon anxiety.

 • H2: There is a direct and significant effect of the concern about 
transmission of COVID-19 upon depression.

 • H3: There is a direct and significant effect of the concern about 
transmission of COVID-19 upon satisfaction with  
studies.

1.2. Objective

Due to the aforementioned points, the objective of this research is 
to determine the effect of the concern about transmission of 
COVID-19 upon anxiety, depression, and satisfaction with studies in 
Peruvian university students.

2. Materials and methods

2.1. Design and participants

An explanatory cross-sectional design was employed (Ato et al., 
2013) since the aim was to elucidate the relationship among a set of 
variables and how they might influence one another. The study 
involved 1,260 Peruvian university students who were selected 
non-probabilistically through snowball sampling. Inclusion criteria 
were having completed the entire questionnaire and providing 
informed consent. Conversely, exclusion criteria were set for those 
who did not answer all the questions, even if they had given 
informed consent. Lastly, to estimate the sample size, the G*Power 
program (Faul et  al., 2009) was utilized. With an effect size 
considered small (f2 = 0.15), α = 0.05, and power = 0.95, it was 
determined that 74 participants were sufficient to detect effects. 
However, the actual sample collected significantly exceeded this 
number (see Figure 2).

FIGURE 1

Hypothesized model.
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2.2. Instruments

The Scale of Worry for transmission of COVID-19 (EPPC-
Cov19) (Carranza-Esteban et al., 2020) instrument evaluates the 
feelings of fear, restlessness, anguish, and immobility as a response 
to negative and unknown events. It is composed of eight items with 
five answer options (1 = nothing, 2 = a little, 3 = regular, 4 = too 
much, 5 = a lot). The internal consistency shown by the EPPC-
Cov19 in this study was good (α = 0.89 [95% CI, 0.87–0.90]).

Depressive symptoms were evaluated using the Patient Health 
Questionnaire-2 (PHQ-2) (Kroenke et al., 2003). This instrument has 
two items that explore emotional and cognitive aspects linked to 
depression (discouragement, hopelessness, and disinterest in things). 
The scale format is ordinal with four response options ranging from 0 
(nothing) to 3 (almost every day).

For the evaluation of anxiety symptoms, the version of the 
Generalized Anxiety Disorder-2 scale (GAD-2) adapted to Peruvian 
Spanish was used (Kroenke et al., 2007). It is a universally valid scale to 
assess the severity of depressive disorders in clinical practice in the 
previous two weeks. The GAD-2 consists of two items that evaluate 
behaviors related to emotional and cognitive expressions of generalized 
anxiety (feeling nervous and worried). Items are scaled in Likert format, 
with four answer options, from 0 (nothing) to 3 (almost every day).

The Brief Study Satisfaction Scale (EBSE) (Merino et al., 2017) was 
used, which analyzes the student’s satisfaction with their way of 
studying and academic performance. The EBSE presents three items 
with Likert response alternatives from 1 to 5 (Strongly disagree, 
somewhat disagree, neither agree nor disagree, somewhat agree, and 
strongly agree).

2.3. Procedure, data collection, and 
analysis

Due to the pandemic by COVID-19, an online questionnaire was 
designed through Google Forms. The first section presented the 

informed consent and the purpose of the investigation, and it was 
specified that participation was voluntary, anonymous, and that the 
data were for investigative purposes only. Participants were invited via 
Facebook, Telegram, and WhatsApp and informed consent was 
requested before starting to answer the form.

The study model was analyzed using modeling structural 
equations with the maximum likelihood with robust standard errors 
(MLR), which is an estimator indicated for numerical variables and 
for being strong to inferential normal deviations (Muthén and 
Muthén, 2017). The evaluation of the adjustment was made with the 
comparative fix index (CFI), the root mean square error of 
approximation (RMSEA), and the standardized root mean square 
residual (SRMR). The values of CFI > 0.90 (Bentler, 1990), RMSEA 
<0.080, and SRMR <0.080 were used (Browne and Cudeck, 1992). The 
data analysis was performed with the software “R” version 4.0.5 and 
the “lavaan” library version 0.6–9 was used (Rosseel, 2012).

2.4. Ethical aspects

Participants were given information about the study. All 
information was handled anonymously. The ethics committee of the 
César Vallejo University in Peru approved the development of the 
research (N° 017-2022-CEIM-EPG/UCV).

3. Results

Initially, as part of the validity analysis, the internal structure of 
the “concern about contagion” scale was examined. The 
unidimensional structural model displayed a good fit, with 
χ2(8) = 43.7, p < 0.001, CFI = 0.997, RMSEA = 0.060, SRMR = 0.017. 
This fit was achieved after allowing for the covariance of the errors 
between items two and three. This procedure was performed on the 
aforementioned scale as it had the required number of items for the 
confirmatory factor analysis. For the other scales, including the one 

FIGURE 2

Explanatory model. Concern about transmission (V1), Anxiety (V2), Depression (V3), and Study satisfaction (V4).

https://doi.org/10.3389/feduc.2023.1149765
https://www.frontiersin.org/journals/education
https://www.frontiersin.org


Mamani-Benito et al. 10.3389/feduc.2023.1149765

Frontiers in Education 04 frontiersin.org

on concern about contagion, a respective content validity analysis 
was conducted.

A total of 1,260 students participated in the study, with an average 
age of 21.90 years, of which 63.57% were women, 54.60% were studying 
medicine, and 68.01% were in private universities (Table 1). Based on 
these data, it can be assumed that the women were more interested in 
participating in this study. The fact that most of them studied a career 
directly linked to the prevention and cure of diseases demonstrates the 
interest of the subject for the effective practice of health sciences, a 
motivation observed in students who have recently entered university.

The scores of the variables of the study were scaled to values 
between 0 and 30 to facilitate their visualization with the consideration 
that this procedure does not affect the values of correlations between 
the variables. Table 2 shows the descriptive results such as asymmetry 
(A) and the correlation results between 0.05 and 0.65 in absolute value 
for the study variables. The coefficients of internal consistency alpha 
were also observed, which were found between the values of 0.77 and 
0.89. Based on these results, it is assumed that there were significant 
correlations between the variables under study, as well as the presence 
of adequate indicators to test the hypotheses through the application 
of structural equation modeling.

The proposed model showed an adequate fit, χ2(24) = 114.7, 
p < 0.001, CFI = 0.975, RMSEA = 0.055, SRMR = 0.024. H1 and H2 
were confirmed on the positive worry effect for transmission on 
anxiety, β = 0.46, p  < 0.001, and depression, β = 0.38, p < 0.001, 
respectively. H3, on the negative association of infection concern with 
study satisfaction, was not confirmed, β = −0.06, p = 0.068. These 
results are shown in Figure 2 and corroborate most of the hypotheses 
put forward by the researchers.

4. Discussion

The COVID 19 pandemic is an unprecedented disruptive event 
and its impact on people’s daily lives is of great interest to academics, 
researchers, politicians, and health managers. Thus, an aspect of 
particular interest is to know how this health emergency has impacted 
the mental health and academic aspects of university students, who 
are particularly vulnerable because of the great social demands they 
must meet and because they are in a transition to adulthood.

The results show a direct impact of concern about COVID-19 
contagion on anxiety and depression. As the level of concern about 
contagion increases, there is a higher likelihood of presenting symptoms 
related to anxiety and depression. While concern about contracting 
COVID-19 might be seen as a natural reaction, certain factors during 
the pandemic could have amplified this concern, leading to maladaptive 
behaviors. These behaviors significantly disrupted individuals’ daily 
activities, resulting in anxiety and depression symptoms. In fact, various 
studies confirm that anxiety and depression were the most prevalent 
psychopathologies during the pandemic, both in the general population 
(Ran et  al., 2020; Salari et  al., 2020; Van et  al., 2020) and among 
university students (De Oliveira et al., 2020; Son et al., 2020; Wang et al., 
2020). An intriguing observation is that the concern about COVID-19 
contagion had a stronger effect on anxiety compared with its influence 
on depression. This is understandable when considering that concern 
often centers on potentially threatening situations that might occur in 
the future. Nonetheless, these findings are in line with prior studies that 
detected high levels of concern in various emotional disorders, 
especially anxiety and depression (Ehring and Watkins, 2008). Thus, the 
results of this study can be explained by the notion that worry, combined 
with rumination and catastrophizing, are maladaptive strategies that can 
lead to increased anxiety and depression (McEvoy et  al., 2013), 
substantially affecting mental health.

The findings of this study are consistent with previous research, 
particularly those conducted among frontline healthcare workers 
treating COVID-19 patients. In Peru, one study concluded that 
concern about COVID-19 contagion is a significant predictor of 
depression among nurses (Carranza et al., 2022a,b,c,d). Another study 
highlighted the profound impact of COVID-19 concern on anxiety, 
depression, and psychological distress among health sector workers in 
a Peruvian mountain region (Mamani-Benito et  al., 2021). 
Internationally, a study in the USA demonstrated that COVID-19-
related concern significantly correlated with more severe anxiety and 
depression symptoms among first responders (Vujanovic et al., 2021). 
In the general population, research from Georgia found that a 
heightened concern about COVID-19 was associated with elevated 
levels of mental disorders, including anxiety and depression 
(Makhashvili et al., 2020). Additionally, the findings of the present 
study align with research addressing the variable of fear of COVID-19. 
For instance, a study in El Salvador reported that fear of COVID-19 
moderately correlates with anxiety and slightly with depression in the 
adult population (Lobos-Rivera et al., 2022).

It was also found that there is no relationship between worry about 
infection and study satisfaction. While previous research (Gabrovec 
et al., 2022; Carranza et al., 2022a,b,c,d) reports that study satisfaction 
is related to anxiety and depression in the pandemic context, the 
discrepancy with these results can be explained by taking into account 
that the variable considered as a predictor is the worry for the 
transmission of COVID-19, since this variable, due to aspects linked to 

TABLE 1 Socio-educational characteristics of students.

Variables n %

Sex

Female 801 63.57

Male 459 36.43

Age (years)

Measure of central tendency and standard deviation 21.90 5.30

Career

Medicine 688 54.60

Nursing 386 30.63

Odontology 186 14.76

Academic year

First 368 29.20

Second 209 16.59

Third 189 15.00

Fourth 160 12.70

Fifth 173 13.73

Sixth 77 6.11

Seventh 84 6.67

University

Private 857 68.01

Public 403 31.98

https://doi.org/10.3389/feduc.2023.1149765
https://www.frontiersin.org/journals/education
https://www.frontiersin.org


Mamani-Benito et al. 10.3389/feduc.2023.1149765

Frontiers in Education 05 frontiersin.org

own health, can be considered a normal and even adaptive response by 
an individual, as it can motivate the adoption of preventive behaviors 
before the disease. In this way, only when the concern about contracting 
COVID-19 is excessive, it can lead to harmful consequences for people’s 
well-being and negatively affect their performance in different contexts, 
such as academia. Therefore, it is suggested that, in order to deepen the 
approach to the relationship between worry for transmission and study 
satisfaction, future research should consider other moderator variables, 
such as anxiety and depression, which, according to the evidence found, 
are the primary factors affecting the mental health of students.

This research has its limitations. Firstly, data were collected using 
a cross-sectional design, making it impossible to establish temporal 
causal relationships. Since no mental health indicators prior to the 
outbreak of the COVID-19 pandemic were considered, it is not 
feasible to verify if pre-existing symptoms of anxiety and depression 
are predictors of concern about COVID-19 contagion. Another 
limitation lies in the non-probabilistic nature of participant selection, 
which hinders the generalization of the results to the broader Peruvian 
university student population. However, the large sample size of this 
research supports the robustness of the obtained results. Lastly, data 
collection relied exclusively on self-report measures, which could 
introduce biases in the information gathered.

In light of these limitations, future research should delve deeper 
into the interaction and prediction of variables related to concern 
about COVID-19 and mental health, employing longitudinal designs. 
It is also suggested that future studies adopt stratified probabilistic 
sampling to gather information from diverse segments of Peru’s 
regions. Furthermore, subsequent research should incorporate multi-
method techniques to measure study variables, especially those tied 
to mental health, which can be discerned through clinical criteria.

In conclusion, the concern over COVID-19 transmission directly 
impacts anxiety and depression among Peruvian students, but not 
their satisfaction with their studies. The implications of these findings 
emphasize the provision of valuable information for educational 
institutions to monitor their students’ mental health. It is pivotal to 
consider measuring the concern about COVID-19 as a strategy to 
identify risk factors potentially leading to symptoms of depression and 
anxiety in students. By doing so, interventions can be  initiated to 
mitigate and curtail the adverse effects of COVID-19 on university 
students’ mental health.
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