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Objective: This study aims to examine the effects of socio-economic status and
physical activity on anxiety, depression, and sleep quality among college
students during the COVID-19 pandemic, with an emphasis on gender
differences in these relationships.

Material and Methods: In this cross-sectional study, a total of 525 participants,
including 93 men and 432 women from a university setting were recruited. Data
were collected through online surveys, using standard tools, that assessed socio-
economic status, physical activity levels, anxiety, depression, and sleep quality.
For data analysis, regression analyses were conducted to determine the
predictive power of socio-economic status and physical activity on the
psychological outcomes.

Results: Regression analysis indicated that socio-economic status significantly
predicted anxiety (Women: p = -0.23, p < 0.001; Men: = -0.21, p < 0.001),
depression (Women: B =-0.25, p <0.001; Men: § =-0.24, p < 0.001), and sleep
quality (Women: B =0.28, p <0.001; Men: § =0.27, p <0.001) in both genders.
Physical activity also emerged as a significant predictor, with negative
associations with anxiety (Women: § = -0.19, p < 0.001; Men: B =-0.18, p <
0.01) and depression (Women: § =-0.21, p < 0.001; Men: § = -0.20, p < 0.001),
and a positive relationship with sleep quality (Women: = 0.32, p <0.001; Men:
B=0.30,p <0.001).

Conclusion: Thus, it can be concluded that socio-economic status and physical
activity are crucial factors influencing psychological well-being and sleep
quality among college students during the COVID-19 pandemic which address
the importance of considering socio-economic disparities and promoting
physical activity as potential strategies to mitigate psychological distress and
improve sleep quality in this population. According to the findings, gender-
specific considerations should also be incorporated into intervention designs to
effectively address the unique needs of male and female students.
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1. Introduction

he COVID-19 virus, also known as the coronavirus,

was first identified in 2019 in Wuhan, China, among
individuals associated with seafood markets (1). The swift
response of the Chinese public health and scientific
communities facilitated the understanding of the disease and
the initial grasp of its epidemiology. Early reports suggested
that human-to-human transmission was limited or non-
existent, but it is now known that this is not the case,
although the virus remains somewhat unknown to this extent
(2). According to the latest global statistics from the
database, as of November 8, 2020, there have been about 50
million cases and approximately 1,200,000 reported deaths,
with most infected individuals experiencing mild to
moderate disease, about 15% suffering from severe
pneumonia, and about 5% experiencing acute respiratory
syndrome (2). Symptoms of coronavirus infection include
fever, chills, cough, sore throat, and in severe cases, nausea,
diarrhea, and vomiting. Individuals with underlying health
conditions are more likely to contract the virus and
experience worse symptoms (3). COVID-19 is an acute
respiratory syndrome whose containment measures have
deeply impacted all aspects of daily life worldwide (4). This
pandemic has brought not only the risk of death from the
viral infection but also an unbearable psychological stress
for people in China and around the world, potentially leading
to mental health crises (5). Studies in China, as the first
country affected by the virus, indicate that fear of the virus's
unknown nature could lead to psychological disorders (6).
Reviews have shown that individuals during this pandemic
have experienced a variety of psychological disorders such
as emotional distress, depression, stress, mood changes,
irritability, insomnia, inattention, anger, and hyperactivity
disorder (7). Mental health is one of the most important
foundations of a society's health and well-being, and given
the pandemic's impact on nearly all significant political,
economic, social, and even military aspects worldwide, the
psychological effects of this disease on individual mental
health at various societal levels are of great importance (8).
One of the most common of these mental disorders is
depression, which can involve a broad range of people, but
its prevalence varies by age, gender, groups, and locations.
One of the most vulnerable groups are students, who, due to
university closures, long-term quarantine, lack of peer
interaction, fear of infection, and other stress factors, may be
at risk of experiencing varying degrees of depression.
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Depression is a mood disorder that exists in different
forms and levels and can be highly debilitating, affecting
individuals' thinking, feeling, and daily activities.
Depression includes symptoms that last for at least two
weeks and may occur once or multiple times in a person's
life. Another form of depression lasts for at least two years,
with fluctuating severity and symptoms (9). Symptoms of
depression include  sadness, anxiety, emptiness,
hopelessness, irritability, feelings of worthlessness, and
diminished interest in activities (10).

To find solutions to mitigate the harmful effects of
depression, extensive research has been conducted.
Numerous studies have shown that physical activity can be
an effective way to reduce and regulate symptoms of
depression. Research indicates a positive relationship
between exercise and mental health, suggesting that physical
activity enhances positive psychological well-being (11).
For individuals experiencing depression, exercise serves as
a complementary treatment alongside other therapies, such
as medication (12). A study conducted in Taiwan involving
over 5000 students from 58 different universities showed
that 87.4% of respondents felt emotionally better after
exercising, yet 81.5% felt they were not exercising enough
(13). Unfortunately, data indicate that 40 to 50 percent of
students cease participating in any physical activity after
completing secondary education (14). Evidence suggests
that fitness can improve levels of depression, anxiety, and
mental conditions in individuals (15).

Anxiety is a multifaceted phenomenon involving
distressing  feelings, physiological arousal, physical
discomfort, perceptions of dangerous situations, avoidance
of such situations, and other defensive behaviors (16). Many
people experience anxiety in their everyday lives. It is a
significant issue where both reduction and exacerbation can
lead to numerous problems (17). Studies have found that
variables such as employment, education, and gender
influence symptoms of anxiety and depression during the
outbreak of a pandemic (18). A survey conducted in China
on over 7000 students during the spread of COVID-19
showed that approximately 24.9% of students experienced
anxiety, with about 9% displaying severe anxiety symptoms
and the rest experiencing mild anxiety. The main reasons for
anxiety among this group were concerns about the impact of
COVID-19 on their educational future, future employment
status, and reduced social interactions. Another factor
contributing to anxiety in some students was the difficulty in
paying university tuition due to the loss of income sources.
Among other reasons for anxiety among students was the
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infection of relatives and acquaintances with the virus (19,
20).

Furthermore, while social distancing is necessary to
control the spread of the epidemic, it has negatively affected
students' sleep quality (21). Studies have shown that
demographic factors such as gender, age, residence,
psychological stress from COVID-19, and other
psychological factors can impact this group's sleep quality
(22). Sleep constitutes about a third of a person's lifetime,
and sleep problems can affect about 35% of the general
population at any given time (23). Sleep quality can be
assessed through self-report scales and daily sleep diaries,
based on a mental ranking of qualitative aspects like the
feeling of rest, mood, or dream content, as well as
quantitative aspects like the duration of sleep, number of
night awakenings, and delay in falling asleep (24). Recent
studies have shown a high prevalence of sleep problems in
students (13.5-25.7%) during the COVID-19 pandemic (25).

Therefore, strategies are necessary to reduce this mental
health burden (26). Engaging in physical activities is an
effective way to reduce these factors. However, it has been
observed that physical activity levels have decreased during
the quarantine period (27-31). In light of the potential
impacts on stress and anxiety levels, the World Health
Organization (WHO) has issued a statement to minimize
these effects, emphasizing the need to manage family routine
conditions and pursue a healthy lifestyle through regular
physical activity and nutrition.

2.  Methods and Materials
2.1  Study Design and Participants

This study is descriptive-applied in nature, with data
collection being cross-sectional and conducted during the
2019-2020 academic year at Imam Khomeini International
University. The participants of this study consisted of 525
students, including 93 males and 432 females, with an
average age of 23.7 + 7.5 years. The students, from various
cities across Iran, volunteered to complete 5 questionnaires
combined into one. The questionnaires were distributed
online among the students with the help of professors
through social media platforms (WhatsApp, Telegram,
Facebook, and Email), and students completed an online
written consent form before participating in the research.
The demographic items of the questionnaire included
gender, age, weight, height, marital status, level of
education, socio-economic status.
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2.2 Measures
2.2.1  Physical Activity

In this research, to measure students' level of physical
activity, we used the Beck Physical Activity Questionnaire,
an international questionnaire consisting of 16 five-option
items ranked on a 5-point scale (never to always). The first
part includes eight questions rated on a Likert scale. The
second part (questions 9 to 12) is intended for those who
perform the first and second exercises, dividing the total
score into four sections. The third part (questions 13 to 16)
is dedicated to leisure time physical activity, with scores
divided into four sections, providing an index of the
individual's overall physical activity. Higher scores indicate
greater physical activity, with the minimum and maximum
scores being 5 and 15, respectively. The questionnaire's
validity and reliability have been repeatedly examined and
confirmed in various countries, including lIran, among
different groups. Beck and colleagues reported a Cronbach's
alpha of 0.73, with a confidence coefficient of 0.78 and
internal consistency of 0.87 (32).

2.2.2  Depression

To assess the level of depression among students, we used
the Beck Depression Inventory, which consists of 21
questions, each comprising 4 statements reflecting the
individual's condition. Scoring ranges from 0 to 3, with the
total score determining the individual's overall score, up to a
maximum of 63. The questionnaire's internal consistency is
reported to be high, showing a strong correlation between
individual question scores and the overall questionnaire
score. The test-retest reliability ranges from 0.48 to 0.90 over
intervals from a few hours to four months, with a correlation
coefficient of 0.65 (33-36).

2.2.3  Quality of Sleep

To measure the sleep quality of students, we utilized the
Pittsburgh Sleep Quality Index, one of the best tools
designed for assessing sleep quality. Created in 1989 by
Buysse and colleagues at the University of Pittsburgh's
Department of Psychiatry, this questionnaire originally
contains 9 items, but question 5 includes 10 sub-items,
making a total of 19 items rated on a 0-3 Likert scale.
Individual scores on each scale range from 0 to 3, with a total
score above 5 indicating poor sleep quality (37). Internal
consistency of this questionnaire was obtained with a
Cronbach’s alpha of 0.83. In the Iranian version, the validity
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was 0.86 and reliability was 0.89. Another study reported a
Cronbach's alpha reliability of 0.46 and a split-half reliability
of 0.52 (38).

224  Anxiety

To assess the level of anxiety among students, we used
the Spitzer Anxiety Scale, a 7-question questionnaire
designed by Spitzer, Kroenke, Williams, and Lowe in 2006.
The results from studies indicate the tool's appropriate
validity, reliability, and high diagnostic accuracy. Scoring
ranges from 0 to 3, with a total score between 0 and 21.
Individuals scoring 10 or higher are considered to have
generalized anxiety disorder. The Cronbach's alpha obtained
for this tool is 0.92, with a test-retest reliability coefficient
of 0.83 over a two-week interval (39, 40).

2.3  Data Analysis

The data for this study were entered into the SPSS
software, version 26, for analysis. Descriptive statistics,
including frequency, mean, and standard deviation, were
utilized to characterize the data. After verifying the normal
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distribution of the data using the Kolmogorov-Smirnov test
(p < 0.05), the Pearson correlation coefficient was employed
to determine the relationships between the main variables,
and paired t-tests were used to examine statistical differences
in the main research variables before and after the COVID-
19 outbreak among male and female students. Additionally,
the predictive capacity of the variables under study was
evaluated using stepwise linear regression analysis, and the
results were presented as the b coefficient and a 95%
confidence interval.

3. Findings and Results

The findings indicate that of the 525 students who
participated in this research, 93 (17.77%) were male and 432
(82.23%) were female, with an age range of 23.75 + 7.5
years. The results also show that the majority of the
participants were single (75.9%) and that the majority held a
Bachelor's degree (70.8%). The participants' responses to the
questionnaires before and after the outbreak of the COVID-
19 virus are shown in Table 1.

Table 1. Descriptive Findings of Research Variables Before and After COVID-19

Variables Pre-test (Mean+SD) Post-test (Mean+SD) P Value
Total Physical Activity

Women 4.01+£1.80 347171 p =0.00
Men 4.01+1.96 3.15+161 p =0.00
Depression

Women 9.86 +7.45 16.42 +9.15 p =0.00
Men 9.22+6.71 1411 +8.01 p =0.00
Anxiety

Women 6.41+4.04 9.73+£5.09 p =0.00
Men 420+3.71 6.88 +5.06 p =0.00
Sleep Quality

Women 744 +2.78 7.15+£292 p =0.00
Men 7.19+3.03 7.06 + 2.86 p=0.38
Social Economic Status

Women 17.66 £ 4.50 17.34 +4.62 p =0.00
Men 17.44 +4.83 16.82 +4.98 p =0.00

Table 2 presented the correlation analysis results,
highlighting the relationships between total physical
activity, depression, anxiety, sleep quality, and socio-
economic status among college students, with data
separately analyzed for men (n=93) and women (n=432). For
women, a significant positive correlation was found between
total physical activity and sleep quality (r = 0.30, p = 0.00),
indicating that higher levels of physical activity were
associated with better sleep quality. Conversely, a negative
correlation was observed between total physical activity and

both anxiety (r = -0.22, p = 0.02) and depression (r = -0.24,
p = 0.01), suggesting that increased physical activity was
linked to lower levels of anxiety and depression. Socio-
economic status also showed a significant positive
relationship with sleep quality (r = 0.25, p = 0.01) and
negative correlations with anxiety (r = -0.23, p = 0.02) and
depression (r = -0.20, p = 0.04).

For men, similar patterns emerged. Physical activity was
positively correlated with sleep quality (r = 0.28, p = 0.01)
and negatively correlated with anxiety (r = -0.21, p = 0.03)
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and depression (r = -0.26, p = 0.01). Socio-economic status
exhibited a positive correlation with sleep quality (r = 0.27,

Table 2. Relationship Between Physical Activity Variables, Psychological Factors (Depression and Anxiety), Sleep Quality, and Socio-

Economic Status
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p = 0.00) and negative correlations with anxiety (r =-0.21, p

=0.03) and depression (r = -0.24, p = 0.03).

Relationship Between

Women's r and p-value

Men's r and p-value

Total Physical Activity & Depression

Total Physical Activity & Anxiety

Total Physical Activity & Sleep Quality

Total Physical Activity & Socio-Economic Status
Depression & Anxiety

Depression & Sleep Quality

Depression & Socio-Economic Status

Anxiety & Sleep Quality

Anxiety & Socio-Economic Status

Sleep Quality & Socio-Economic Status

r=-0.24,p=0.01 r=-0.26,p=0.01
r=-0.22,p=0.02 r=-0.21, p=0.02
r=0.30, p=0.00 r=0.28,p=0.01
r=0.18, p=0.05 r=0.20,p=0.04
r=0.65, p <0.00 r=0.64,p <0.00
r=-0.27,p=0.02 r=-0.25p=0.03
r=-0.20,p =0.04 r=-0.22,p=0.03
r=-0.23,p=0.02 r=-0.21,p=0.03
r=-0.19, p=0.05 r=-0.17, p=0.05
r=0.25p=0.01 r=0.27, p=0.00

In this study, Pearson correlation was used to determine
the relationship between variables such as physical activity,
psychological factors (depression and anxiety), sleep
quality, and socio-economic status of male and female
students. Table 6 results showed a significant positive
relationship between physical activity and sleep quality in
male students (r = 0.30, p = 0.03), indicating that a decrease
in physical activity among male students is associated with
a decrease in their sleep quality. Additionally, the results
revealed a significant negative relationship between anxiety
levels in male students and their socio-economic status (r =

-0.033, p = 0.00), and a positive significant relationship
between their anxiety levels and depression (r = 0.64, p =
0.03). Thus, as students had higher socio-economic status,
they suffered less from anxiety and depression, and as their
anxiety increased, so did their depression. Pearson's test
results for female students indicated that as their anxiety
increased, so did their depression (p = 0.00, r = 0.65), and
following a decrease in the socio-economic status of female
students, their depression levels increased, showing a
negative relationship (p = 0.03, r = -0.10).

Table 3. Regression Analysis Results Predicting Anxiety, Depression, and Sleep Quality by Socio-Economic Status and Physical Activity

Outcome Variable Predictor Variables B Coefficient Standard Error t-value p-value

Women

Anxiety Socio-Economic Status -0.23 0.05 -4.60 p <0.001
Physical Activity -0.19 0.05 -3.80 p <0.001

Depression Socio-Economic Status -0.25 0.04 -6.25 p <0.001
Physical Activity -0.21 0.04 -5.25 p <0.001

Sleep Quality Socio-Economic Status 0.28 0.06 4.67 p <0.001
Physical Activity 0.32 0.06 5.33 p <0.001

Men

Anxiety Socio-Economic Status -0.21 0.06 -3.50 p <0.001
Physical Activity -0.18 0.06 -3.00 p<0.01

Depression Socio-Economic Status -0.24 0.05 -4.80 p <0.001
Physical Activity -0.20 0.05 -4.00 p <0.001

Sleep Quality Socio-Economic Status 0.27 0.07 3.86 p <0.001
Physical Activity 0.30 0.07 4.29 p <0.001

The regression analysis results indicate significant
relationships between socio-economic status, physical
activity, and psychological outcomes including anxiety,
depression, and sleep quality among both male (h=93) and
female (n=432) students. For women, socio-economic status
significantly predicted lower levels of anxiety ( = -0.23, p
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< 0.001) and depression (§ = -0.25, p < 0.001), while also
being positively associated with better sleep quality (p =
0.28, p < 0.001). Similarly, physical activity was found to
significantly predict lower anxiety (B = -0.19, p < 0.001) and
depression levels (B = -0.21, p < 0.001), and higher sleep
quality (B = 0.32, p < 0.001). Among men, socio-economic
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status was also a significant predictor of reduced anxiety (
=-0.21, p <0.001) and depression (p = -0.24, p < 0.001), as
well as improved sleep quality (f=0.27, p <0.001). Physical
activity showed a similar pattern, negatively predicting
anxiety (B =-0.18, p < 0.01) and depression (f = -0.20, p <
0.001), and positively influencing sleep quality (f = 0.30, p
<0.001).

4. Discussion

Regular exercise and physical activity improve fitness
and also reduce chronic diseases and physical problems (41).
The aim of this research was to examine the impact of the
COVID-19 pandemic on the level of physical activity among
students and its effects on the psychological factors of this
group. We investigated the impact of physical activity levels
on psychological factors including depression and anxiety,
as well as sleep quality and life quality. We used 5
questionnaires to assess the levels of physical activity,
depression, anxiety, sleep quality, and life quality of students
during the COVID-19 quarantine, with 527 students
responding, the majority of whom were women and
undergraduate students.

The results showed that quarantine restrictions (e.g.,
closure of gyms, clubs, pools, etc.) have significantly
reduced the level of physical activity among students,
leading to various psychological issues. The data revealed
that women's physical activity levels decreased more than
men's, and findings also indicated that depression and
anxiety levels among students increased by over 50%, with
female students experiencing more depression compared to
male students, who, in turn, faced higher levels of anxiety.
Additionally, the quality of sleep and life quality of female
students decreased more compared to male students.

Given the pandemic's widespread impact on all major
aspects including political, economic, social, and even
military sectors globally, the psychological discussion of
this disease on people's mental health is of significant
importance (8). Past studies have shown that individuals
may experience levels of disorders such as psychosis,
depression, stress, anxiety, and even suicide during this
period (42-45). Research conducted during this time has
indicated that the prevalence of depression, anxiety, and
stress is higher in women than in men (44, 46), with
epidemiological studies also showing women at higher risk
of depression (Lim et al., 2018). One of the preventive
measures against depression during quarantine is aerobic
exercise, which not only stimulates the secretion of growth
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hormone but also improves the cardiovascular and immune
systems (47).

Although significant research on the impact of physical
activity on COVID-19 and its related quarantine effects such
as psychological factors, sleep quality, and changes in socio-
economic status among students is yet to be published, based
on past studies on other viral diseases and their quarantines,
as well as the current study's findings that the pandemic has
not only raised concerns about physical health but also
affected individuals' mental health and quality of life, it is
recommended that regular physical activity and an active
lifestyle with increased energy expenditure and the secretion
of happiness and growth hormones, as well as improved
physical and mental readiness, enhance physical and mental
health.

The data from this study highlight several findings related
to the COVID-19 pandemic: (1) the results indicate an
inadequate level of physical activity among students, (2) a
significant correlation was observed between reduced
physical activity levels and negative emotional states.
Similar to our findings, other studies have noted that reduced
physical activity in young women was associated with
increased symptoms of depression (48) and that gender plays
a significant role in the severity of symptoms of anxiety and
depression (49).

A study in South Africa on 1,048 individuals, including
473 students, showed that (a) students experienced higher
levels of depression compared to non-students both before
and during quarantine, but (b) gender was not directly related
to depression symptoms. In the same study, women showed
higher symptoms of anxiety, not depression, independent of
quarantine period, contrasting our results and most literature
examining gender differences in symptom severity during
quarantine (50, 51).

During the COVID-19 quarantine, Zhang, Zhang, Ma,
and Di (Zhang et al., 2020) found that low or excessive
physical activity worsened negative feelings including
depression and anxiety. They explained that according to a
U-shaped distribution regarding negative feelings and
physical activity, optimal and appropriate levels of physical
activity are associated with much fewer negative feelings.
Another study showed that individuals who were more
active before quarantine but became sedentary during it
experienced increased symptoms of depression, feelings of
loneliness, and stress, leading to deteriorated mental health
(31). Another study on 823 medical students in Croatia
showed that female respondents significantly exhibited
higher levels of depression and anxiety compared to their
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male counterparts, contrasting with the current study's
results about higher anxiety levels in female students
compared to male students, but consistent with our findings
regarding lower physical activity levels in female students
(52).

Contrary to the results of our study, some research
indicated that the reduction in physical activity was greater
in men than in women (53). Also, studies have shown that
due to different stress coping mechanisms, there is a
significant difference in mental health between genders. It
has been identified that women have a higher level of
negative emotional states (depression and anxiety)
compared to their male counterparts (54, 55). Another study
on 300 Spanish students, similar to the findings of our study,
observed a significant difference between genders in anxiety
levels but, contrary to our findings, found higher anxiety
levels in women and no significant difference in physical
activity levels (56).

The impact of the COVID-19 epidemic on Chinese
students included increased levels of anxiety and depression
(20), and similarly, it was reported that symptoms of
depression decreased in individuals engaging in moderate to
intense physical activity during the pandemic (28). Xiang
and colleagues (2020) conducted a study on 1,396 students
and reported that 52.3% of the students had low levels of
physical activity and 41.8% experienced depression.
Romero-Blanco and colleagues (2020) also found an
increase in sitting time among university students during the
COVID-19 period. Since physical activity plays an
important role in reducing not only physical but also mental
stress, its importance has increased especially during the
pandemic (57). These results also align with the research by
Ripon and colleagues (2020), which showed that symptoms
of stress and depression disorders, especially among low-
income individuals, increased more during the quarantine
period compared to before (58). Another study conducted by
Ahmadabadi in Mashhad on 752 students showed, contrary
to the present study, no significant relationship between
anxiety due to the COVID-19 pandemic and the general
social health status of students (59).

A study on 338 students in Ethiopia (60) mentioned that
students not engaging in physical exercises had a higher
chance of suffering from depression. Another related factor
to the outbreak of anxiety in this study was engaging in
physical exercise for at least 20 minutes a day. Those
students who did not engage in physical exercise for at least
20 minutes a day were almost twice as likely to experience
anxiety compared to those who regularly exercised. The
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probable reason could be due to engaging in regular exercise,
which may contribute to the secretion of endorphins, the
feel-good brain chemicals (natural cannabinoids), and other
natural brain chemicals, helping reduce depression and
anxiety. Those students who did not engage in physical
exercise were almost twice as likely to be at risk of
depression compared to their counterparts. This finding was
confirmed by a study conducted in Bangladesh (61). This
could be due to the effect of physical activity on both
physical and mental health or spending time exercising
instead of contemplating the severity and consequences of
the epidemic. Studies conducted in Pakistan and Bangladesh
among students during the pandemic reported depression
rates of 34% and 82.4%, respectively, and anxiety rates of
45% and 87.7%, respectively (62).

Another study on 868 American students (63) showed
that reductions in exercise and sleep were significantly
associated with an increase in detrimental psychological
effects, which could be mitigated by achieving sufficient
weekly physical activity and daily sleep. Recent research
also indicates that higher levels of physical activity and
longer sleep duration are associated with reduced
deteriorating mental health factors during the COVID-19
pandemic (64, 65).

Many studies have reported widespread reductions in
physical activity levels during the COVID-19 pandemic (65,
66); therefore, it is not surprising that greater engagement in
physical activity during the COVID-19 pandemic is
associated with better mental health outcomes such as lower
levels of stress, depression, and anxiety (66), and the
pandemic has led to a further reduction in sleep quality
among the student population (67). A study on 150
physiotherapy students in India (68)) showed that physical
exercises were associated with a positive effect on sleep
disorders during home quarantine. This study also
demonstrated the mediating effect of physical activity, as
physical exercises were positively associated with sleep
disorders that occurred during the COVID-19 quarantine.

Explaining the findings of the present study on the impact
of physical activity on reducing anxiety and depression, it
can be said that exercise activates parts of the brain related
to positive feelings and emotions. The anti-anxiety effect of
exercise has been investigated in other studies, some of
which had results consistent with our study (69, 70). This
anti-anxiety effect of exercise and physical activity can be
explained through various mechanisms, including physical,
physiological, and psychological mechanisms. From a
physiological perspective, exercise can improve an
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individual's physical fitness (71), affect neurotransmitters
involved in anxiety and stress hormone levels, leading to
reduced muscle tension and consequently anxiety (72). From
a psychological perspective, exercise, by increasing physical
activity levels, improves mental conditions, increases self-
confidence and efficacy, thereby reducing anxiety (73).
Increased physical activity levels lead to a reduction in
neural stress hormones, cortisol, and epinephrine in women
with an average age of 19 years (74).

Public health advocates strongly continue to promote
sufficient levels of physical activity at home to prevent the
deleterious effects of the lifestyle created by COVID-19
protection or quarantine measures (75) and ensure that
restrictions do not lead to the elimination of individuals'
physical activity (76). Research has shown that exercise can
alter the accumulation of monoamine receptors, analgesics,
endorphins, and enkephalins; therefore, it can be very
effective in positive mood changes. Other potential
mechanisms for the anti-anxiety effects of physical exercise
include mediation through the endogenous opioid system,
which plays a significant role in mood regulation and
emotional responses, and the increase in brain-derived
neurotrophic  factor (BDNF), the most abundant
neurotrophin in the brain (77).

5. Conclusion

We found that, in line with our predictions and other
literature on the restrictions and changes characteristic of the
COVID-19 quarantine period, individuals can rely on
physical activity as a valuable tool in managing and
maintaining healthy sleep to support mental health. In the
current situation, where individuals are grappling with
various economic, social, educational, and occupational
factors, understanding which strategy is effective in reducing
symptoms of depression and anxiety is a priority. Exercise
and physical activity may influence mood through the
modulation of serotonergic and adrenergic activity and the
promotion of brain-derived neurotrophic factor in the central
nervous system (78). The difficult material conditions of the
family should be considered in terms of physical activity
status among undergraduate students, especially male
students. More attention to this multifactorial matter helps
provide precise recommendations for  optimizing
interventions and reducing barriers to increase physical
activity in young adults. The current study shows that
students are at high risk of psychological distress during the
COVID-19 pandemic. Therefore, increased and sustained
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efforts are needed to improve their mental health and well-
being. Universities should provide early detection and
appropriate  prevention programs. Interventions for
depression and anxiety among students should be
implemented before graduation, as they may have long-term
effects on their career futures.

This research, like all studies, faced limitations. For
instance, our sampling method is not representative of the
Iranian population and likely underrepresents individuals
living in low-income urban areas and rural regions. Future
research should identify specific vulnerable individuals or
groups by identifying how their sleep behaviors and
lifestyles change from normal life to quarantine. The sample
of the present study was biased towards women, reflecting
the current student population, which is predominantly
female. Another major limitation is the lack of biological
measurements due to COVID-19 and the inability to
measure stress hormones (cortisol, adrenaline, alpha-
amylase, etc.). However, since the measurement method
during the COVID-19 disease was online, no other method
for evaluation was possible. Additionally, this study can be
extended to other educational levels in universities and also
to other educational stages such as primary and secondary
levels.

Our study was unique in that our results about the socio-
economic fabric were not confounded by race or ethnicity.
There was no racial or ethnic difference between groups for
physical activity domains or socio-economic status. Future
research could use nutrition status, academic progress,
graduation rates, or students' quality of life for further
studies. The results of the current study can be used by
various  educational  institutions to  implement
multidisciplinary interventions to reduce depression and
anxiety while increasing physical activity; therefore, special
health programs designed to assist students in managing the
detrimental consequences during the COVID-19 pandemic
should target economically disadvantaged students.
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