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ABSTRACT

To explore the current situation of anxiety, depression and sleep quality among college students after the COVID-19 pandemic, as
well as the moderating effect of physical activity on negative emotions, and to provide a theoretical basis for colleges and universities
to formulate corresponding interventions. An online cross-sectional questionnaire survey was carried out by convenience sampling
method on 801 college students from China through the General Information Questionnaire (GIQ), Anxiety Self-Rating Scale (ASRS),
Depression Self-Rating Scale (DSRS), Pittsburgh Sleep Quality Index Scale (PQIS), and Physical Activity Rating Scale (PARS). Data
were analysed using SPSS 25.0 software and Pearson correlation was used to explore the correlations between variables. The scores
of anxiety, depression, sleep quality, and physical activity level of the 801 college students included in the study after the Covid-19
pandemic were 37.15,40.93, 2.9, and 14.44, respectively; and the detection rates of anxiety symptoms, depressive symptoms, and sleep
disorders were 41.09%, 42.89%, and 30.82%, respectively. The detection rate of negative emotions was significantly higher in females
than in males, and the senior group was significantly higher than the junior group in terms of depression and anxiety symptoms. The
amount of physical activity of college students was significantly negatively correlated with anxiety (r=-0.691, P<0.001), depression
(r=-0.767, P<0.001), and sleep quality (r=-0.814, P<0.001); anxiety was positively correlated with depression (r=0.622, P<0.001) and
sleep quality (r=0.598, P<0.05); and positive correlation between depression and sleep quality (r=0.512, P<0.05). After the Covid-19
pandemic, college students showed different degrees of anxiety, depression and sleep disorders, the appropriate frequency of exercise
can effectively improve the negative emotions of college students, and colleges and universities should pay attention to guiding the

students and give them enough care and support to improve their mental health status.
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INTRODUCTION

During the COVID-19 pandemic in 2020, some scholars
pointed out thatuniversity students generally faced psychological
problems and were associated with factors such as whether they
were in an infected area and fear of infection (Leung, 2023)
Although the direct risk of death in China has been significantly
reduced after the COVID-19 pandemic, many universities still
adopt a series of preventive and control measures to ensure
the safety of university students, such as the implementation
of health punch cards, nucleic acid testing, and registration for
returning to school in on-campus and off-campus provinces.
These measures may lead to boredom among college students,
especially those who lack practical experience in society and are
under pressure from various aspects, and are prone to various
psychological problems. If these problems are not intervened in
time, they may lead to neuroendocrine disorders, which may
affect the quality of sleep.

It is particularly important to understand the impact of the
COVID-19 pandemic on the mental health of college students.

Therefore, physical exercise, as an adjunctive psychotherapy,
has a significant effect on improving mental health (Yazdani
et al, 2024). Through physical activity, individuals can be
helped to maintain emotional stability and effectively alleviate
anxiety and depression (Wenig et al., 2023). Participation
in forms of exercise such as team sports, school clubs,
and extracurricular and community sport and non-sport
activities can help to substantially reduce anxiety in exercisers
(Andersson et al., 2023), thereby positively affecting mental
health. However, there may be differences in the duration,
frequency, and intensity of physical activity among different
populations, and it remains to be further explored whether
their psychological well-being is affected to varying degrees,
and what level of exercise best improves psychological well-
being. Therefore, by investigating anxiety, depression, sleep
quality, and physical activity among college students after the
COVID-19 pandemic, the present study aims to delve deeper
into the relationships between exercise frequency, intensity,
and duration of exercise and these mental health indicators.
Through these investigations, we hope to provide clues to
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reveal the causes of anxiety, depression, and sleep disorders
among college students after the COVID-19 pandemic, and
to help them make timely psychological adjustments, so as
to promote the overall development of students’ mental and
physical health.

OBJECTS AND METHODS

Target Population

This survey used convenience sampling, from 25 September
2023 to 12 November 2023, an online questionnaire survey of
college students studying in colleges and universities in China.
A total of 832 questionnaires were collected, among which
801 questionnaires were valid (validity rate 96.27%). The
study was approved by the Biomedical Ethics Committee of
Shandong University before starting the survey. The purpose
of the study, the content of the survey and the ethical review
were informed to the subjects in advance, and all subjects
participated voluntarily under the premise of informed
consent. Inclusion criteria: full-time undergraduate students.
Exclusion criteria: those who have been diagnosed with
anxiety disorder or depression.

Research Instrument

Data collection for this study was conducted through the
Questionnaire Star online questionnaire. The questionnaire
includes a general information questionnaire, anxiety self-
assessment scale, depression self-assessment scale, Pittsburgh
sleep quality index scale, and physical activity level scale. The
questionnaire was finalised after pre-survey and reliability
tests, and the Cronbach coefficient of the questionnaire
in this study was 0.814, and the validated factor analysis
fit indices were: x2/df = 7.264, CFI = 0.948, TLI = 0.929,
RMSEA = 0.067, and SRMR = 0.061.

Self-Rating Anxiety Scale (SAS)

The scale (Bulten et al., 2022) contains 20 items reflecting
subjective feelings of anxiety, and each item is divided into
four levels of scoring according to the frequency of symptoms,
with a standard score of 250 as having anxiety symptoms,
50-59 as mild, 60-69 as moderate, and 70 and above as severe.

Self-Rating Depression Scale (SDS)

The scale (Ahuvia ef al., 2024) consists of 20 items, and the
severity is rated according to a four-point scale, which consists
of 20 entries, from 1 (never) to 4 (always) accordingly rated on
ascale of 1-4. Among them, 2, 5, 6,11, 12, 14, 16, 17, 18, and 20
are reverse scoring, and the scores of each item are summed up
to get the crude score, which is rounded up to get the standard
score after multiplying by 1.25, and the scores of all the items
are summed up to be the total score of the scale. In our country,
the SDS standard score =50 is regarded as having depressive
symptoms, 50-59 is regarded as mild, 60-69 is regarded as
moderate, and 70 and above is regarded as severe.

Pittsburgh Sleep Quality Index (PSQI)

The Pittsburgh Sleep Quality Index (PSQI) (Ehlers et al.,
2018) is widely used to assess the sleep status of subjects in the
last month, and has good reliability and validity, with a re-test
reliability of 0.81 among Chinese college students. The scale
consists of 24 entries that make up 7 factors, namely sleep
quality, sleep latency, sleep persistence, sleep efficiency, sleep
disorders, hypnotic drugs, and daytime dysfunction. Each
factor is scored on a 0-3 scale, with a total score between 0-21,
with higher scores reflecting poorer sleep quality.

Physical Activity Level Scale

The Physical Activity Rating Scale (PARS-3) (Zhao & Kou,
2024) compiled by Liang Deqing was used, combined with the
purpose of the study, the amount of physical activity was used
as an indicator to reflect the situation of physical activity level
of college students, which consisted of three rating indicators,
namely, weekly frequency of physical activity, time of each
physical activity and intensity of physical activity, and the
indicators of exercise intensity and exercise time were divided
into five grades, with grades 1-5 corresponding to scores of 1-5,
respectively. Exercise frequency is divided into four grades,
with 1~4 grades corresponding to 1~4 points, and the results
are calculated according to the formula “Physical Activity =
Exercise Time x Exercise Intensity x Exercise Frequency” as a
measure of the amount of physical activity of college students.

Quality Control

We excluded the samples whose filling time of the
questionnaire is less than 2s and the total filling time is less
than 200s, and excluded the respondents whose age range is
not between 16 and 30 years old. The data for this study was
obtained from students’ self-reports, so a common method
bias test was required. The study controlled for common
method bias procedurally by measuring anonymously and
using reverse questions for some of the questions. Using SPSS
25.0, the variables involved in this study were included in the
exploratory factor analysis, and the data collected were tested
for common method bias using Harman’s one-way test, and
the maximum factor variance explained in the unrotated
exploratory factor analysis was 30.04% (<40%), from which it
was inferred that the data from this study did not suffer from
serious common method bias.

Statistical Analysis

SPSS 25.0 was used for data analysis. Measurement data
were satisfied with normal distribution, expressed as mean
+ standard deviation, and comparisons between different
groups were satisfied with normality and chi-square, using
T-test and one-way ANOVA. Count data were expressed as
the number of cases and percentage (%), and comparisons
between groups were made using the y2 test. Differences were
considered statistically significant at P<0.05.
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RESULTS

General Characteristics of the Study Subjects

A total of 801 college students were included, including
335 male students (41.82%) and 466 female students
(58.18%); 317 freshmen (39.58%), 204 sophomores (25.47%),
154 juniors (19.23%) and 126 seniors (15.73%). The age of the
respondents was 17-26 years with a mean (20.6+1.9) (Table 1).

Current Status of Anxiety, Depression, Sleep Quality
and Physical Activity among College Students After
Covid-19 Pandemic

After the Covid-19 pandemic, the total detection rates
of anxiety symptoms, depression symptoms and sleep
disorders among college students were 41.09%, 42.89%,
and 30.82%, respectively, with the vast majority of them
being mild. Comparison of the above symptoms by gender,
grade, and aspect showed significant differences (P<0.05).
The detection rate of anxiety in females (56.73%) was
significantly higher than that of males (49.82%), and the
higher grade group had significantly higher symptoms of
depression and anxiety than the lower grade group. 32.46%
(260/801) of the students had sleep disorders (with a score
of 23), 30.71% (246/801) had difficulty in falling asleep, and
22.85% (183/801) had waking up easily at night or waking
up early waking. Sleep problems were more serious in the
senior group (P<0.05), and females were more likely to have
sleep problems compared to males (P<0.05). Male students
were more physically active than female students, and senior

students were significantly less physically active than junior
students.

The results of bivariate correlation showed that the amount
of physical activity of college students after the Covid-19
pandemic was significantly and negatively correlated with
anxiety (r=-0.691, P<0.001), depression (r=-0.767, P<0.001),
and sleep quality (r=-0.814, P<0.001); anxiety was positively
correlated with depression (r=0.622, P<0.001) and sleep
quality (r=0.598, P<0.05) were positively correlated; and
there was a positive correlation between depression and sleep
quality (r=0.512, P<0.05) (Table 2), in which the frequency of
physical activity had the greatest effect on anxiety, depression
and sleep quality.

DISCUSSION

This study used a cross-sectional survey to observe the
mental health status and physical activity of the college
student population after the COVID-19 pandemic. The
results showed that after the COVID-19 pandemic, the total
detection rates of anxiety symptoms, depressive symptoms
and sleep disorders among college students were 41.09%,
42.89%, and 30.82%, respectively, most of which were mild,
with significant differences in gender and grade level. The
detection rate of anxiety in females (56.73%) was significantly
higher than that of males (49.82%), and males were better
than females in terms of sleep quality. The senior group was
significantly higher than the junior group in terms of anxiety,
depression, and sleep disorders, and lower than the junior
group in terms of the amount of physical activity. A foreign

Table 1: Status of anxiety, depression, sleep quality and physical activity levels

*P<0.05, **P<0.01, ***P<0.001

Table 2: Bivariate correlations

*P<0.05, **P<0.01, ***P<0.001
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meta-analysis showed that the prevalence of COVID-19 has
a greater impact on college students, specifically in terms of
anxiety, depression, and stress, especially for women as well
as final-year students (Baranauskas et al., 2022). Domestic
large-scale surveys in Guangdong and Hubei at the beginning
of 2020 showed that the incidence of depression during the
epidemic among college students was 21.2% and 37.92%, and
the incidence of anxiety was 26.6% and 34.3%, respectively
(Wang et al., 2023), and there were grade differences, with the
detection rate of anxiety, depression, and sleep disorders being
much higher than that of lower-grade students in the case of
higher-grade graduates who faced such important nodes as
graduation defences, interviews, and job searches, and the
number of sports. The detection rate of anxiety, depression
and sleep disorders was much higher than that of lower grade
students, and the amount of physical activity was lower than
that of lower grade students. The higher detection rates of
anxiety and depression in this study than previously reported
in the literature may be related to the specific time and
environment in which the students lived. Whether the student
population was involved in the epidemic or quarantined was
not reported in most surveys, and it has been shown that the
prevalence of anxiety, depression, and insomnia increased
under the conditions of colleagues or family members who
had new crown infections, close contacts, or frontline work
experience (James et al., 2023). Petrie et al. (2023) showed that
patients with sleep problems have a state of daily anxiety and
depression, which can lead to prolonged sleep onset, reduced
sleep duration and reduced sleep efficiency (McLeish et al.,
2023). In turn sleep deprivation can cause physical and mental
anxiety arousal to intensify the situation (Lee et al, 2022),
and the vicious cycle repeats itself week after week, which is
consistent with our finding that anxiety and depression can
predict sleep quality. Therefore, schools can reduce the degree
of anxiety and depression through psychological counselling
for college students, thus improving sleep quality.

Appropriate physical exercise can help regulate mood.
During the COVID-19 pandemic, college students lived
indoors for a long time and exercised less, which made them
more prone to anxiety and depression (Dinler et al., 2020).
It has been found that students who exercise regularly have
lower levels of anxiety (Luo et al, 2022) and depression
(Simon et al., 2023), which may be related to the increased
secretion of dopamine (Merchan-Sanmartin et al., 2022) and
brain-derived neurofactors by exercise (Torres et al, 2023).
Appropriate sports exercise can promote students’ mental
health while enhancing physical fitness (Shen et al., 2024), and
in terms of the correlation of physical activity on psychological
factors of college students, there is no correlation between
exercise time and both anxiety and depression. There are
two views in existing research on the relationship between
exercise duration and anxiety and depression, one view is that
exercise duration is the only significant predictor of anxiety
reduction through exercise (Patin et al, 2023), and that
20-40 minutes and 75 minutes of aerobic exercise improves
anxiety and depression (Yan et al, 2022), respectively,

however, the other view is opposite (Nugraha et al., 2023), and
those who participated in 10 minutes of exercise had higher
levels of anxiety compared to the results of the present agree
with the latter view that the duration of exercise does not
correlate with anxiety and depression in university students,
and is largely based on the effect of exercise frequency. Some
studies have shown that anxiety and depression improve with
regular exercise, but few people currently engage in regular
physical activity for a long period (de S4 et al, 2023), and
college students after the COVID-19 pandemic, who felt
mentally drained by the various campus epidemic prevention
and control measures, were more emotionally sensitive and
anxious than usual (Gu et al., 2023), and few students were
able to engage in a certain amount of physical activity for a
long period, and thus, in one-time physical activity, which
has a very short-lived, if any, favourable effect (Massey et al.,
2023). Another possibility is the effect of stress on physical
activity and exercise, i.e., the experience of stress affects
physical activity effort, and college students in the wake of the
COVID-19 pandemic face stress in many ways, and thus the
favourable effects of exercise may be attenuated or lost.

The correlations between exercise intensity and anxiety,
depression, and sleep quality were -0.533, -0.468, and -0.942,
respectively, with p<0.01, suggesting that exercise intensity
has a low negative correlation with anxiety and depression,
i.e,, moderate- to high-intensity exercise may be associated
with a lower incidence of anxiety and depression. This study is
in line with Chirico et al. (2020).

The correlations between exercise frequency and
college students’ anxiety, depression, and sleep quality
were -0.798, -0.885, and -0.891, respectively, with p<0.001,
indicating that the frequency of exercise showed a significant
negative correlation with anxiety, depression, and sleep quality,
which is consistent with many studies (Yang et al, 2023).
From the viewpoint of psychological factors, the reason why
exercise frequency can affect anxiety, depression and sleep
quality of college students, there exist the mediating variables
of external exercise motivation (Takagaki & Yokoyama, 2023)
and subjective exercise experience (Zdravkovic & Goldstein,
2023), and external exercise motivation is significantly and
positively correlated with exercise frequency, and higher
exercise frequency can build up the external motivation (Lee
et al., 2023), which can reduce the depressed mood (Luo et al.,
2023). Regular participation in sports activities can sharpen
college students’ emotions and will, so that bad moods can also
be alleviated (Zhao et al.,, 2023). On the other hand, regular
exercise can accelerate the accumulation of neurotransmitters
in the brain, which lays the foundation for relieving anxiety
and promotes good sleep. In continuous exercise, college
students can master motor skills and generate self-confidence
to face work and life. Contemporary college students have
received a good education, physical and mental maturity
and development, and know how to release emotions more
positively, exercise can improve college students’ self-control
ability, to reduce the generation of negative emotions.
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CONCLUSION

After the COVID-19 pandemic, college students’ physical
fitness has declined, and they are still facing the risks brought
by the epidemic, coupled with the pressure of study, life
and work, the incidence of anxiety, depression, and sleep
disorders among college students is still high, but the amount
of physical activity is low. Exercise frequency and intensity
were negatively correlated with anxiety, depression, and sleep
disorders, and those who exercised regularly had lower anxiety
and depression. Thus, increasing the amount of exercise
within the appropriate range may produce better results in
improving adverse mood. The main problems faced by college
students may be different in different cycles of their growth,
so the mental health education for college students should
be targeted. The present study was a cross-sectional survey,
which could not fully explore the differences in individual
psychological status at different stages of the epidemic, and
future studies should expand the sample size and carry out
multi-stage comparative surveys to further demonstrate
the impact of negative events on the psychological status of
college students.

ACKNOWLEDGEMENTS

We would like to thank the participants in the study and
the reviewers for their valuable comments.

AVAILABILITY OF DATA AND MATERIALS

The datasets used and analysed during the current study
available from the corresponding author on reasonable
request.

AUTHORS’ CONTRIBUTIONS

RZ, CMC and LQZ participated in the design of the study,
conducted the statistical analysis and interpretation of data,
drafted the manuscript, and critically reviewed the manuscript.
All authors read and approved the final manuscript.

FUNDING

China Ministry of Education Humanities and Social
Sciences Research Youth Fund Project (19YJC890045).

ETHICS APPROVAL AND CONSENT TO
PARTICIPATE

This study was performed in accordance with the
Declaration of Helsinki, the studies involving human
participants were reviewed and approved by the Institution
Review Board of the Zhejiang University of Finance and
Economics of China. All subjects provided their written
informed consent to participate in the study.

REFERENCES

Ahuvia, I. L., Schleider, J. L., Kneeland, E. T., Moser, J. S., &
Schroder, H. S. (2024). Depression self-labeling in U.S. college
students: Associations with perceived control and coping
strategies. Journal of Affective Disorders, 351, 202-210. https://
doi:10.1016/].JAD.2024.01.229

Andersson, M. J., Kenttd, G., Moesch, K., Borg, E., Claesdotter-
Knutsson, E., & Hakansson, A. (2023). Symptoms of Depression
and Anxiety among Elite High School Student-Athletes in
Sweden during the COVID-19 Pandemic: A Repeated Cross-
Sectional Study. Journal of Sports Sciences, 41(9), 874-883.
https://doi.org/10.1080/02640414.2023.2241783

Baranauskas, M., Kupcitnaité, I., & Stukas ,R.(2022). Mental
Health and Physical Activity of Female Higher Education
Students during the COVID-19 Pandemic: A Comparative
Cross-Sectional Study from Lithuania. International Journal of
Environmental Research and Public Health, 19(15), 9725. https://
doi.org/10.3390/ijerph19159725

Bulten, R., Bedard, C., Graham, J. D., & Cairney, J. (2022). Effect of
cognitively engaging physical activity on executive functions in
children. Frontiers in Psychology, 13,841192. https://doi:10.3389/
FPSYG.2022.841192

Chirico, A., Lucidi, F, Galli, E, Giancamilli, E, Vitale, J., Borghi, S.,
Torre, A. L., & Codella, R. (2020). COVID-19 Outbreak and
Physical Activity in the Italian Population: A Cross-Sectional
Analysis of the Underlying Psychosocial Mechanisms.
Frontiers in Psychology, 11, 2100. https://doi.org/10.3389/
fpsyg.2020.02100

de Sa, V. R, Gula, P. V. S. S., Prizon, T, Falcoski, R., M.,
Ruggiero, R. N., & Padovan-Neto, E E. (2023). Anxiety and
Functional Impairment Affects Undergraduate Psychology
Students’ Learning in Remote Emergency Teaching during the
COVID-19 Pandemic. Scientific Reports, 13, 1503. https://doi.
org/10.1038/s41598-023-27845-4

Dinler, E., Badat, T., Kocamaz, D., & Yakut, Y. (2020). Evaluation
of the Physical Activity, Sleep Quality, Depression, and Life
Satisfaction of University Students during the COVID-I9.
International Journal of Disabilities Sports and Health Sciences,
3(2), 128-139. https://doi.org/10.33438/ijdshs.770346

Ehlers, C. L., Wills, D., & Gilder, D. A. (2018). A history of binge
drinking during adolescence is associated with poorer sleep
quality in young adult Mexican Americans and American
Indians.  Psychopharmacology, 235, 1775-1782. https://
doi:10.1007/s00213-018-4889-5

Gu, Y., Tao, L., & Zheng, W. (2023). Relationship between COVID-19-
related Stress and Social Inhibition among University Students
in China: The Mediating Role of Psychological Richness. Social
and Personality Psychology Compass, 17(11), e12872. https://doi.
org/10.1111/spc3.12872

James, D., Henshaw, E., Lourie, A., Kennedy, S., & Glatley, B. (2023).
Attitudes toward COVID-19 Restrictions and COVID-19-
related Stress and Fear among College Students across three
Waves. Health Science Reports, 6(12), el645. https://doi.
org/10.1002/hsr2.1645

Lee, B., Krishan, P., Goodwin, L., Iduye, D., de Los Godos, E. E,
Fryer, ., Gallagher, K., Hair, K., O’Connell, E., Ogarrio, K.,
King, T., Sarica, S., Scott, E., Li, X., Song, P, Dozier, M,
McSwiggan, E., Stojanovski, K., Theodoratou, E.,... UNCOVER
group. (2023). Impact of COVID-19 Mitigations on Anxiety and
Depression amongst University Students: A Systematic Review

14

https://updatepublishing.com/journal/index.php/jmhsr



J. Med. Health. Sci. Res. 2024: X

and Meta-Analysis. Journal of Global Health, 13, 06035. https://
doi.org/10.7189/jogh.13.06035

Lee, H., Kim J., Moon, J., Jung, S., Jo, Y., Kim, B, Ryu, E., & Bahn, S.
(2022). A Study on the Changes in Life Habits, Mental Health,
and Sleep Quality of College Students due to COVID-19. Work,
73(3), 777-786. https://doi.org/10.3233/WOR-220112

Leung, C. H. (2023). Understanding Spiritual Health, Depression,
Anxiety, and Stress among Tertiary Students under the Impact of
COVID-19 in Hong Kong. Asia Pacific Journal of Education, 43(4),
1292-1305. https://doi.org/10.1080/02188791.2022.2114425

Luo, Q., Zhang, P, Liu, Y., Ma, X, & Jennings, G. (2022). Intervention
of Physical Activity for University Students with Anxiety and
Depression during the COVID-19 Pandemic Prevention and
Control Period: A Systematic Review and Meta-Analysis.
International Journal of Environmental Research and Public
Health, 19(22), 15338. https://doi.org/10.3390/ijerph192215338

Luo, Y., Deng, Y., Ma, T.,, & Jiang, Y. (2023). The Influence of
Gratitude on Depressive Symptoms among Chinese College
Students during the COVID-19 Pandemic: The Moderating
Effect of Psychological Capital. Psychology in the Schools, 60(7),
2447-2459. https://doi.org/10.1002/pits.22867

Massey, D., Saydah, S., Adamson, B., Lincoln, A., Aukerman, D. E,
Berke, E. M., Sikka, R., & Krumholz, H. M. (2023). Prevalence
of Covid-19 and Long Covid in Collegiate Student Athletes from
Spring 2020 to fall 2021: A Retrospective Survey. BMC Infectious
Disease, 23(1), 876. https://doi.org/10.1186/s12879-023-08801-z

McLeish, A. C., Hartson, K. R., Walker, K. L., & Hart, Joy. L. (2023).
Associations between Sleep Disturbance, Physical Activity, and
Anxiety Sensitivity among College Students during the COVID-
19 Pandemic. Psychology, health & medicine, 28(9), 2512-2525.
https://doi.org/10.1080/13548506.2023.2179082

Merchan-Sanmartin, B., Brocel-Bajana, M., Pambabay-Calero, J.,
Bauz-Olvera, S., Montalvan-Burbano, N., Aguilar-Aguilar, M.,
& Carrion-Mero, P. (2022). Multivariate Analysis on Physical
Activity, Emotional and Health Status of University Students
Caused by COVID-19 Confinement. International Journal
of Environmental Research and Public Health, 19(17), 11016.
https://doi.org/10.3390/ijerph191711016

Nugraha, D., Salamabh, S., Luke, K., Wibowo, Z. K., Witarto, A. P,
Deswima C.,, Kloping, N. A., Witarto, B. S., Syamlan, A.T,
Irzaldy, A., Rochmanti, M., Sari, D. R,, Sakina, S., & Alkaff, F. E.
(2023). Evaluation of Health-Related Quality of Life and Mental
Health in 729 Medical Students in Indonesia during the COVID-
19 Pandemic. Medical Science Monitor, 29, €938892. https://doi.
org/10.12659/MSM.938892

Patin, A., Ladner, J., & Tavolacci, M.-P. (2023). Change in University
Student Health Behaviours after the Onset of the COVID-19
Pandemic. International Journal of Environmental Research
and Public Health, 20(1), 539. https://doi.org/10.3390/
ijerph20010539

Petrie, K. A., Messman, B. A,, Slavish, D. C., Moore, E. W. G., &
Petrie, T. A. (2023). Sleep Disturbances and Depression are
Bidirectionally Associated among College Student Athletes
across COVID-19 Pandemic Exposure Classes. Psychology
of Sport & Exercise, 66, 102393. https://doi.org/10.1016/j.
psychsport.2023.102393

Shen, C., Smith, R. B., Heller, J., Spiers, A. D. V., Thompson, R.,
Ward, H., Roiser, J. P, Nicholls, D., & Toledano, M. B. (2024).
Depression and Anxiety in Adolescents during the COVID-
19 Pandemic in Relation to the Use of Digital Technologies:

Longitudinal Cohort Study. Journal of Medical Internet Research,
26, e45114. https://doi:10.2196/45114

Simon, N., Kiss-Toth, E., & Fodor, B. (2023). Positive Effect of
COVID Pandemic on the Depression, Stress and Insomnia
among First-year University Students. Journal of Further and
Higher Education, 47(4), 528-539. https://doi.org/10.1080/0309
877X.2022.2143258

Takagaki, K., & Yokoyama, S. (2023). Factors Associated with
University ~ Students’ Deterioration from  Subthreshold
Depression to Depression before and during the COVID-
19 Pandemic. Behavioral Sciences, 13(1), 72. https://doi.
0rg/10.3390/bs13010072

Torres, L., Caciula, M. C., Tomoiaga, A. S., & Gugu-Gramatopol, C.
(2023). Correlations between Mental Health, Physical Activity,
and Body Composition in American College Students after
the COVID-19 Pandemic Lockdown. International Journal of
Environmental Research and Public Health, 20(22), 7045. https://
doi.org/10.3390/ijerph20227045

Wang, H., Zhou, Y., Dai, P, Guan, Y., Zhong, J., Li, N., & Yu, M. (2023).
Anxiety Symptoms and Associated Factors among School
Students after 2 years of the COVID-19 Pandemic: A Cross-
Sectional Study in Zhejiang Province, China. BM] Open, 13(12),
€079084. https://doi.org/10.1136/BMJOPEN-2023-079084

Wenig, V., Heumann, E., Stock, C., Busse, H., Negash, S,
Pischke, C.R., & Heinrichs, K. (2023). Associations of
Loneliness with Mental Health and with Social and Physical
Activity among University Students in Germany: Results of the
COVID-19 German Student Well-being Study (C19 GSWS).
Frontiers in Public Health, 11, 1284460. https://doi.org/10.3389/
fpubh.2023.1284460

Yan, Y., Wang, X., Zhang, R., & Zhang, Y. (2023). The Relationship
between Leisure Activities and the Mental Health of College
Students during the COVID-19 Pandemic. World Leisure
Journal, 65(1), 119-142. https://doi.org/10.1080/16078055.202
2.2158924

Yang, H., Fu, C., Zhang, X., & Li, W. (2023). Association between
Physical Activity Levels and Anxiety or Depression among
College Students in China during the COVID-19 Pandemic:
A Meta-Analysis. Medicine, 102(49), €36524. https://doi.
org/10.1097/MD.0000000000036524

Yazdani, N., Hoyt, L. T., Pathak, A., Breitstone, L., & Cohen, A. K.
(2024). Inequalities in emerging adult college students’ sleep
quality during the COVID-19 pandemic. Journal of American
College Health. https://doi.org/10.1080/07448481.2024.2317178

Zdravkovic, A., & Goldstein, A. L. (2023). Optimists and Realists:
A Latent Class Analysis of Students Graduat.ing from High
School during COVID-19 and Impacts on Affectand Well-Being.
International Journal of Environmental Research and Public
Health, 20(3), 2120. https://doi.org/10.3390/ijerph20032120

Zhao, G., Li, S., Zhang, Q., Guo, X,, Xie, E, Yan, S., Liu, H,
Chong, Y., Ding, Y., & Li X. (2023). The Relationship between
Schizotypal Personality Features and Mind Wandering among
College Students during COVID-19 Pandemic: A Moderator
of Depression. Frontiers in Psychiatry, 13, 994082. https://doi.
0rg/10.3389/fpsyt.2022.994082

Zhao, Z., & Kou, Y. (2024). Effect of short video addiction on the sleep
quality of college students: chain intermediary effects of physical
activity and procrastination behavior. Frontiers in Psychology,
14, 1287735. https://doi:10.3389/FPSYG.2023.1287735

https://updatepublishing.com/journal/index.php/jmhsr

15



