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Objective: This study investigates the sleep patterns among vocational college
students and examines their association with anxiety and depression amidst the
ongoing normalization of COVID-19 management strategies.

Methods: In the period of January to February 2022, a comprehensive survey
was conducted involving a random sample of 3,300 students. By employing
face-to-face interviews, data on general demographics, along with levels of
anxiety, depression, and sleep quality, were meticulously gathered and analyzed.

Results: Out of the 3,049 questionnaires deemed valid for analysis, the prevalence
rates for anxiety, depression, and insomnia were found to be 9.7, 14.1, and 81.9%,
respectively. Through regression analysis, several factors were identified as
significant predictors of insomnia: female gender, a self-perceived average or
poor family economic status over the last year, moderate psychological stress
due to the pandemic and its associated restrictions, extended daily screen time
during the pandemic, absence of a routine physical exercise regime, significant
disruption or alteration of daily life routines due to the pandemic, presence
of anxiety and depression symptoms during the pandemic, and only partial
restoration of normal life routines post-pandemic control measures (p <0.001,
p<0.005, or p<0.050). A strong correlation was observed among the symptoms
of anxiety, depression, and insomnia (all p<0.001). The correlation between
stress and depression, depression and insomnia, and anxiety and insomnia were
0.824, 0.714, 0.620, respectively, (all p<0.001).

Conclusion: Given the substantial impact of abrupt or prolonged crisis events, it
is imperative to develop and implement specific intervention strategies aimed at
safeguarding the psychological well-being of college students.
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Introduction

The COVID-19 pandemic has emerged as a highly stressful life
event, precipitating a surge in mental health issues and significant
stress-related symptoms across various social demographics (1).
Manifestations range from common psychological distresses, such as
anxiety and depression, to insomnia and an assortment of physical
symptoms (2, 3). The pandemic has not only exacerbated pre-existing
mental health conditions but has also been the genesis of new sleep
disturbances and the recurrence or onset of mental disorders for some
individuals (4, 5). According to WHO reports (6), there has been a
25% increase (approximately 100 million) in the number of anxiety
sufferers annually post-COVID-19, with depression cases rising by 60
million each year. Research conducted by Lu Lin’s team (7) on a
sample of 56,932 participants from the Chinese general population
revealed an uptick in mental health symptoms during the pandemic—
depression (27.9%), anxiety (31.6%), insomnia (29.2%), and Post-
traumatic Stress Disorder (PTSD) (2 0.4%)—a of which denote higher
rates than pre-pandemic levels. The study also noted that individuals
diagnosed with or suspected of having COVID-19, along with their
close contacts, exhibited a heightened risk for depressive symptoms (8).

The stress associated with COVID-19 has significantly impacted the
global prevalence and intensity of anxiety, depression, PTSD, and drug
abuse among adolescents (1, 9, 10). Factors such as age, education,
geographic location, economic status, and exposure to catastrophic events
like COVID-19 play a crucial role in shaping the human response to
crises. Students in higher vocational colleges, who are at a critical stage of
physical and psychological development, may experience pronounced
psychological disturbances and conflicts amidst the pandemic. Coupled
with various pressures related to academics, future employment prospects,
and social relationships, these stressors may compound, potentially
leading to severe mental health challenges, including PTSD (11).

To date, much of the research has focused on the mental health of
patients in the early stages of COVID-19, with scant attention paid to
the sleep and psychological well-being of students in higher vocational
colleges during the pandemic’s normalization phase. This study aims
to investigate the sleep patterns and psychological status (e.g., anxiety
and depression) of these students within the context of ongoing
COVID-19 management efforts, offering theoretical insights for
addressing crisis-induced challenges among college students.

Methods
Research hypothesis
Hypothesis I: The standardized COVID-19 management measures

have a negative relationship with anxiety, depression, and
sleep conditions.

Hypothesis 2: Anxiety and depression has affected sleep conditions

among vocational College Students.

Study design and participants

The study was conducted by Face-to-face survey from January to
February 2022 and obtained confidentiality data. Previous studies
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have shown the prevalence of mental health problems was 12% in
college students (e.g., anxiety or depression), with the type I error
probability <0.05, and 1% of the allowable error, in this the minimum
sample size was calculated as 2,800.

This study used a multi-stage random cluster sampling method.
The sample size was collected in three phases. The one phase, ensured
the research area, selecting a district or county for the research area,
selected 1 district (Wenjiang) from 12 districts in Chengdu city
randomly, using this district as a cluster random sampling unit; the
second phase, ensured the study vocational colleges, selected 5
vocational colleges from all of the vocational colleges in Wenjiang
district by randomly, using every vocational college as a cluster random
sampling unit; the third phase, ensured the research vocational colleges
students, select 3,300 students across five vocational colleges in the
Wenjiang district of Chengdu city by randomly. Inclusion and exclusion
criteria, those who were the students actively enrolled in vocational
studies, willingly participated, and completed our survey while residing
on campus during the study period were included; those who were
staying at home or were under home quarantine were excluded. This
study was approved by the ethical committee of Wenjiang District
People’s Hospital of Chengdu City (Approval Notice No. 2023-008).

Data collection instruments

This research gathered data through a comprehensive questionnaire
encompassing, general demographic information, affected by COVID-
19, lifestyle habits, psychological stress, anxiety, depression, and sleep
conditions during the normal management of COVID-19.

Instrument

The assessment tools utilized in this study encompassed a general
demographic questionnaire and three validated scales: the Generalized
Anxiety Disorder-7 (GAD-7), the Patient Health Questionnaire-9
(PHQ-9), and the Insomnia Severity Index (ISI) for evaluating sleep
quality, anxiety, and depression symptoms, respectively.

General demographic questionnaire

This tool gathered basic general demographic details, family
economic background, parental education levels, and COVID-19-
related issues such as isolation, psychological stress, academic and
lifestyle changes, physical activity, internet usage, employment
concerns, and interpersonal relationships during the pandemic.

Generalized Anxiety Disorder-7 (GAD-7)

For anxiety assessment, the Generalized Anxiety Disorder-7
(GAD-7) questionnaire was employed (12, 13). GAD-7 scale is a simple
and effective assessment tool for the identification of generalized anxiety
disorder, which has been widely used abroad, with a sensitivity of 86.8%
and a specificity of 93.4% (14). This tool, grounded in DSM-IV criteria,
aims to measure the severity and impact of seven anxiety symptoms
experienced by individuals in community settings over the preceding
2 weeks (15). The GAD-7 has a scoring system from 0 to 3 for each of
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its 7 items, totaling the scores 0 to 21, with defined levels of anxiety: no
anxiety (from 0 to 4 scores), mild anxiety (5 to 9 scores), moderate
anxiety (10 to 14 scores), and severe anxiety (15 scores or above). A
score of 10 or more signifies notable anxiety symptoms. In this study,
the internal consistency is a=0.966.

Patient Health Questionnaire-9 (PHQ-9)

Depressive symptoms were assessed using the Patient Health
Questionnaire-9 (PHQ-9) (16, 17), which Columbia University
developed in the mid-1990s. It is a self-rating scale specifically for the
screening of mental disorders in primary health care Settings. It is
simpler than other scales and is widely used in the screening of
mental disorders in primary health care Settings. The sensitivity and
specificity of PHQ-9 > 10 was all 88%, respectively (18). The positive
detection rate of PHQ-9 was 31-51% (19), which aligns with DSM-IV
criteria for depression. This instrument is designed for the screening
of depression in community dwellers over the last 2 weeks,
comprising 9 items with scores ranging from 0 to 3, for a total
possible score was 0 to 27. The scoring breakdown is as follows: no
depression (0-4 scores), mild depression (5-9 scores), moderate
depression (10-14 scores), and severe depression (15 or higher
scores). A score of 10 or more is indicative of significant depressive
symptoms. In this study, the internal consistency is a=0.948.

Insomnia Severity Index (ISI)

The Insomnia Severity Index (ISI) was used to quantify the severity
of recent insomnia symptoms (13) is a self-rating instrument of self-
reported insomnia symptoms over the last 2weeks. It specifically
assesses the severity of insomnia. It is widely used in clinical research,
and the sensitivity and specificity of ISI were 87 and 75%, respectively
(20). This index includes 7 items, each scored from 0 to 4, culminating
in a total score of 0-28. The severity of insomnia is categorized as
follows: non-significant symptoms (0-7 scores), mild insomnia (8-14
scores), moderate insomnia (15-21 scores), and severe insomnia
(22-28 scores). Scores of 8 or more were considered indicative of
insomnia symptoms. In this study, the internal consistency is @=0.928.

Data Collection and Quality Assurance Data collectors, consisting
of trained doctors and nurses, underwent standardized training and
were certified before participation. Surveys were administered in
person, where participants were briefed on the study’s objectives and
privacy policies. Informed consent was obtained, and participants
were all 30min to complete the survey. Completed questionnaires
were collected by designated personnel, and data entry was verified by
two individuals to ensure accuracy. Responses not meeting quality
standards were excluded from the analysis.

Statistical analysis

Statistical procedures

Descriptive statistics were used to summarize the scale scores,
while categorical data were expressed in terms of frequencies and
percentages. To compare categorical variables across groups, the
chi-square test was applied,
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where Zz is the chi-square test statistic, O refers to the observed
frequency, and E represents the expected frequency under the null
hypothesis. Normally distributed variables, the results were presented
as mean *standard deviation. The mean, denoted by u, to assess
factors associated with anxiety, depression, and sleep disturbances,
binary logistic regression analysis was performed. The logistic
regression function is represented by the p-value. The coefficients were
estimated through maximum likelihood estimation, with a p-value
less than 0.05 considered statistically significant.

Results

Participant general demographics and the
COVID-19 related characteristics

Table 1 delineates the general demographic details and COVID-
19-related attributes of the study’s participants. The analysis
incorporated data from 3,049 individuals, comprising males
903(29.6%) and females 2,146(70.4%), with a mean age of
20.9+0.02years. The ethnic comprising Han 2,725(81.9%) and
Minority 324(10.6), respectively, a majority of respondents
1718(58.3%) reported living in households of 4-6 people,
2,306(75.6%) respondents the previous year’s family economic
situation was average, 2,217(72.7%) respondents not in one-child
families, 1,240(40.7%) respondents’ father or mother’s highest
education level reported middle school. Delineates 2,793(91.6%)
respondents not be quarantined during the normal management of
epidemic, 1,304(42.8%) and 246(8.1%) respondents the psychological
pressure caused by the epidemic and various restrictions moderately
affected and severely affected respectively, a majority of respondents
1836(60.2%) respondents study partial recovery return to normal
after the epidemic is controlled, 1718(56.3%) respondents average
total internet used 2-<5h per day during normal epidemic
management (hours), 2099(68.8%) respondents no physical exercise
during the COVID-19, 1,671(54.8%) and 238(7.8%) COVID-19
affected the rule of the life moderately affected and severely affected,
1960(64.3%) and 962(31.6%) respondents partial recovery and full-
recovery the rule of the life will gradually recover after the epidemic
is gradually controlled, 325(10.7%) and 92(3.0%) respondents
relationships with family and friends (including Lover) moderately
improvements and great improvement, 660(21.6%) and 152(5.0%)
compared with before of the COVID-19, epidemic affected the
continuing education and job hunting, Moderately affected Severely
affected, 660(21.6%) compared with before of the COVID-19,
Epidemic affected the Continuing education and job hunting,
295(10.0%) have the anxiety symptoms, 430(14.1%) have the
depression symptoms.

The prevalence of insomnia, anxiety, and
depressive symptoms

Table 2 delineates the analysis encompassed data from 3,049
respondents. The prevalence of insomnia, anxiety, and depressive
symptoms was found to be notably high, with 2,497 participants (81.9%)
exhibiting signs of insomnia. Anxiety and depressive symptoms were
observed in 295(9.7%) and 430(14.1%) of the participants, respectively.
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TABLE 1 General demographics and the COVID-19 related characteristics
(N =3,049).

Variables N(%)

10.3389/fpubh.2024.1385639

TABLE 1 (Continued)

No 2099(68.8)

COVID-19 affected the rule of the life

Gender Little affected 1,140(37.4)
Male 903(29.6) Moderately affected 1,671(54.8)
Female 2,146(704) Severely affected 238(7.8)

=407 Whether the rule of the life will gradually recover after the
Han 2,725(89.4) epidemic is gradually controlled
Minority 324(10.6) No recovery 127(4.2)

Total number of families living together Partial recovery 1960(64.3)
1-3 people 1,096(35.9) Full-recovery 962(31.6)
4-6 people 1718(58.3) Relationships with family and friends (including Lover),
More than 7 people 175(5.7) compared with before of the COVID-19

various restrictions

Little affected 1,499(49.2)
Moderately affected 1,304(42.8)
Severely affected 246(8.1)

Study will return to normal after the epidemic is controlled

No recovery 86(2.8)
Partial recovery 1836(60.2)
Full-recovery 1,127(37.0)

Average total internet used per day during normal epidemic
management (hours)

<2h 738(24.2)
2-<5h 1718(56.3)
5-<7h 484(15.9)
7h< 109(3.6)

Physical exercise during the COVID-19

Yes 950(31.2)

(Continued)

Frontiers in Public Health

Self-assessment of family economic income last year Little deterioration 70(2.3)
Very good 107(3.5) Moderately deterioration 358(11.7)
Average 2,306(75.6) No deterioration 1877(61.6)
Poor 636(20.9) Moderately improvements 325(10.7)

One-child families Great improvement 92609
Yes 832(27.3) Unclear 223(7.3)
No 2,217(72.7) Epidemic affected the continuing education and job hunting

Father or mother's highest education level Little affected 1977(64.8)
Primary School or Below 992(32.5) Moderately affected 660(21.6)
Middle school 1,240(40.7) Severely affected 152(5.0)
High school or technical secondary school 488(16.0) Unclear 260(8.5)
College degree and above 329(10.8) If have the anxiety symptoms

You were be quarantined during the normal management of Yes 295(10.0)

epidemic No 2,754(90.0)
Yes 256(8.4) If have the depression symptoms
No 2,793(91.6) Yes 430(14.1)

The psychological pressure caused by the epidemic and No 2,619(85.9)

Analysis of factors influencing insomnia
symptoms

Table 3 delineates the presence of insomnia symptoms was
significantly associated with gender, economic status, quarantine
experience, psychological stress due to the pandemic, impact on
studies and life routine, internet usage, lack of physical activity, and
how the pandemic affected further education and employment.
Students experiencing anxiety and depressive symptoms also showed
a higher incidence of insomnia (p <0.001 or p <0.050).

Regression analysis of insomnia risk factors

Table 4 delineates the regression analysis highlighted several risk
factors for insomnia: female gender (OR=1.34, 95%CI [1.08-1.66],
p<0.050), below-average family economic status (OR=2.16, 95%CI
[1.36-3.41], p<0.005) or very poor (OR=1.90, 95%CI [1.16-3.14],
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TABLE 2 Scale scores and prevalence of positive symptoms among
higher vocational college students (N = 3,049).

Scales Scores 95%Cl Number of positive

symptoms detected
(%)

GAD-7 3.2840.08 3.13-3.45 295 (9.7%)
PHQ-9 4.5140.10 4.33-4.71 430 (14.1%)
ISI 13.76£0.11 | 13.53-13.98 2,497 (81.9%)

If the total score of GAD-7 > 10, anxiety symptoms exist; the total score of PHQ-9> 10
indicates the existence of depressive symptoms; the total ISI score > 8 indicates insomnia.

p<0.050), moderate psychological stress from pandemic restrictions
(OR=1.77,95%CI [1.43-2.21], p<0.001), and increased daily internet
usage during the pandemic. Conversely, not being isolated during the
pandemic emerged as a protective factor against insomnia (OR=0.64,
95% CI [0.42-0.96], p < 0.050).

Correlation between anxiety, depression,
and sleep quality

Table 5 delineates Pearson correlation analysis revealed a strong
association between insomnia and both anxiety and depression
symptoms. The correlation coefficient between anxiety and depression
was 0.824 (p<0.001), between depression and insomnia was 0.714
(p<0.001), and between anxiety and insomnia was 0.620 (p <0.001),
indicating significant interrelations among these psychological and
sleep-related symptoms.

Discussion

This study focuses on examining the mental health and sleep
status of vocational college students in Sichuan, China, during the
ongoing COVID-19 pandemic’s normalization phase, identifying key
factors influencing their psychological well-being. Maslow’s hierarchy
of needs theory, sleep is one of the most basic physiological needs of
human beings, it occupies nearly one-third of the time of human life
(21, 22). Sleep is the basis for maintaining normal physiological
functions and social activities of the human body (23). At the same
time, sleep is also closely related to individual emotions, memory, and
other psychological activities (24). Whether to ensure adequate and
high-quality sleep is often related to the physical and mental health
and living state of individuals. However, with the rapid development
of science and technology and the continuous improvement of living
standards, people are increasingly troubled by various sleep problems
while the pace of life is accelerating. Coupled with the impact of the
epidemic, during the normalization management period, a series of
negative effects on the study, lifestyles, and employment of higher
vocational college students have increased the negative impact on
sleep status (25). Our research underscores the significant effects
various determinants have on students’ anxiety depression and sleep
patterns, advocating for customized psychosocial strategies to improve
their overall well-being. In educating students through the pandemic,
acknowledging the substantial stress and potential psychological
impact infectious disease outbreaks can exert is crucial. Experiencing
negative emotions during such times is natural and should not lead to
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excessive mental strain. Acceptance of these feelings is vital for timely
mental adjustment and proactive engagement with the pandemic.
Rational processing of epidemic information, understanding the
virus's nature, staying informed about the pandemic without
succumbing to misinformation, and maintaining trust in
governmental public health measures can transform anxiety into
constructive action. Ensuring personal protection without undue
worry, maintaining open communication channels, and leveraging
technology for social interactions can mitigate feelings of isolation.
Upholding a healthy lifestyle, including adhering to regular eating and
sleeping schedules, helps sustain normalcy. Additionally, establishing
sound hygiene practices and mastering stress management and
emotional release techniques are essential for psychological resilience.

The prevalence of anxiety, depression, and
insomnia in vocational college students
during normal epidemic management

This investigation reveals that a significant portion of vocational
college students in Chengdu, Sichuan Province, are experiencing
heightened levels of anxiety, depression, and insomnia (9.7, 14.1, and
81.9%, respectively) during the COVID-19 normalization phase.
These figures surpass pre-pandemic benchmarks and align with
findings from studies on college students’ sleep, anxiety, and
depression across various provinces and cities (16, 17, 26). In a period
of COVID-19 normalization, research involving 1,676 college
students in China, identified an 11.7% rate of emotional distress, with
anxiety and depression prevalence at 9.4 and 27.7%, respectively (26).
Another study assessed 1,237 students and found a 19.3% rate of
psychological abnormalities (16). A previous study observed an
exacerbated mental health symptom among students’ dysplasia and
normalized phases of the pandemic, likely due to acute stress
responses to the sudden outbreak (17) be quarantined, social
interactions, academic routines, job prospects, and family dynamics
all affected by the COVID-19 have contributed to students’ negative
mood states, fostering anxiety, depression, and sleep issues (27, 28).
Conversely, some reports suggest an improvement in students’ mental
health during the pandemic’s normalization, potentially attributed to
post-traumatic growth (11).

Gender, family economic income affected
the insomnia in vocational college students
during normal epidemic management

Our findings indicate that males, individuals from higher-
income families, those experiencing lesser pandemic-induced
psychological stress, and participants engaging in limited online
activities reported fewer symptoms of anxiety, depression, and
insomnia. Previous studies have found that female students in higher
vocational colleges have more sleep disturbances than male students,
which may be related to the physical and mental characteristics of
female students (29). Generally, female students are more sensitive
than male students and are more susceptible to external influences,
resulting in emotional fluctuations that affect sleep (30). Too much
anxiety about the future may also be a factor leading to the decline
of sleep quality in females (31). Basically, consistent with this study,

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1385639
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Gao etal.

TABLE 3 Univariate analysis of sleep conditions in higher vocational

college students (N = 3,049).

10.3389/fpubh.2024.1385639

TABLE 3 (Continued)

No 1775(84.6)
Variables ISI>8 X? .
= COVID-19 affected the rule of the life
Gender e afocted 68.64
Male 695(77.0) 21,03 Little affecte 849(74.5) s
Female 1802(84.0) Moderately affected 1,437(86.0)
Ethnic Severely affected 211(88.7)
Han 2,233(81.9) 0.04 Whether the rule of the life will gradually recover after the
Minority 264(81.5) epidemic is gradually controlled
Total number of families living together No recovery 99(78.0) 47.49%%
1-3 people 875(79.8) 5.13 Partial recovery 1,675(85.5)
4-6 people 1,479(83.2) Full-recovery 723(75.2)
More than 7 people 143(81.7) Relationships with family and friends (including Lover),
. . compared with before of the COVID-19
Self-assessment of family economic income last year P
v J 69(64.5) - Little deterioration 57(81.4) 8.12
ery goo . .
A 1901(82.4) Moderately deterioration 298(83.2)
Verage .
P 527(82.9) No deterioration 1,544(82.3)
oor .
o hild £ il Moderately improvements 383(82.9)
ne-child families
v ( ) N Great improvement 76(73.1)
es 653(78.5 8.98
(32) Unclear 139(78.1)
No 1844(83.2
Fath ther's highest education level Epidemic affected the continuing education and job hunting
ather or mother’s highest education leve
Little affected 1,595(80.7) 15.52%
Primary School or Below 808(81.5) 1.44
Middle school 1.023(62.5) Moderately affected 574(87.0)
iddle schoo! ) .
Severely affected 124(81.6
High school or technical secondary school 403(82.6) y )
Unclear 204(78.5)
College degree and above 263(79.9)
. . If have the anxiety symptoms
You were be quarantined during the normal management of
epidemic Yes 288(97.6) 54.51%%
Yes 225(87.9) 6.77% No 2,209(80.2)
No 2,272(81.3) If have the depression symptoms
The psychological pressure caused by the epidemic and Yes 421(97.9) 86.56**
various restrictions No 2076(79.3)
75.94 *P<0.05, ¥*P< 0.001.
Little affected 1,135(75.7) s
Moderately affected 1,145(87.8) during the normalization management of the epidemic, study, life
Severely affected 217(88.2) and employment are all greatly affected. Faced with this negative life
Study will return to normal after the epidemic is controlled event, the sleep status of female is more affected than that of male,
which suggests that we should intervene the sleep status of college
No recovery 71(82.6) 34507 students. Targeted guidance and intervention should be carried out
Partial recovery 1,563(85.1) according to the different characteristics of male and female. These
Full-recovery 863(76.6) observations are consistent with prior studies, which have

management (hours)

Average total internet used per day during normal epidemic

<2h 551(22.1) 36.78%%
2-<5h 1,435(57.5)
5-<7h 415(16.6)
7h< 96(3.8)
Physical exercise during the COVID-19
Yes 722(76.0) 32.35%%
(Continued)

Frontiers in Public Health

highlighted how crisis events differentially impact students based on
gender, with concerns about academics, employment, and social
relations being prevalent (32). The socioeconomic repercussions of
COVID-19 have significantly impacted some students’ family
finances, with severe cases leading to bankruptcy (19). Moreover,
family health issues have directly influenced students’ mental well-
being, contributing to anxiety, depression, and insomnia. A stable
family economic condition has been shown to mitigate the
psychological impacts of the pandemic (33). The shift toward online
learning and isolation has increased screen time and reduced
physical activity among students, correlating with deteriorating
mental health and sleep quality (34).

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1385639
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Gao etal.

TABLE 4 Binary logistic regression analysis of sleep conditions among higher vocational college students (N = 3,049).

10.3389/fpubh.2024.1385639

Variables SE 95% CI
Gender Female 0.29 0.11 7.06 <0.050 1.34 1.08-1.66
Self-assessment of family economic income last year
Average 0.77 0.23 10.78 <0.005 2.16 1.36-3.41
Poor 0.64 0.26 6.38 <0.050 1.90 1.16-3.14
You were be quarantined during the normal
No —0.45 0.21 4.75 <0.050 0.64 0.42-0.96
management of epidemic
The psychological pressure caused by the epidemic =~ Moderately affected 0.57 0.11 26.46 <0.001 1.77 1.43-2.21
and various restrictions Severely affected 0.42 0.22 3.55 0.059 1.53 0.98-2.37
0.37 0.11 10.59 <0.005 1.45 1.16-1.81
Average total internet used per day during normal = 2-<5h 0.50 0.17 9.16 <0.005 1.65 1.19-2.27
epidemic management (hours) 5-<7h 0.70 0.33 4.49 <0.050 2.01 1.05-3.84
7h<
Physical exercise during the COVID-19 No 0.29 0.11 7.04 <0.050 1.34 1.08-1.65
Moderately affected 0.46 0.11 17.62 <0.001 1.59 1.28-1.97
COVID-19 affected the rule of the life
Severely affected 0.47 0.24 3.87 <0.050 1.60 1.00-2.55
Whether the rule of the life will gradually recover | Partial recovery 0.55 0.27 4.26 <0.050 174 1.03-2.93
after the COVID-19 is gradually controlled Full-recovery 033 0.28 1.37 0.242 1.39 0.80-2.39
If have the anxiety symptoms Yes 0.92 0.45 4.118 <0.050 2,51 1.03-6.08
If have the depression symptoms Yes 2.01 0.39 26.688 <0.001 7.49 3.49-16.07

Physical exercise and maintaining a regular
routine affected the depression and
insomnia in vocational college students
during normal epidemic management

Physical exercise and maintaining a regular routine during and
post-pandemic have been linked to lower rates of depression and
insomnia, corroborating findings from both domestic and
international studies (35, 36). Regular physical activity has been found
beneficial for enhancing self-efficacy and psychological resilience,
improving mental health outcomes during the pandemic (37).
However, anxiety and insomnia symptoms have worsened, although
depression rates remained unchanged, as shown in studies examining
the sleep patterns of over 2,000 students before and during the
pandemic (38). Some Australian scholars also support the association
between sleep quality and increased anxiety and depression among
students and adults (35), likely due to the disruptions caused by
COVID-19 restrictions.

Average total internet used per day, the
psychological pressure caused by the
epidemic and various restrictions affected
the insomnia in vocational college students
during normal epidemic management

Previous studies have shown that higher vocational college
students who spend more time online on average every day are
more likely to have insomnia symptoms (39). Long-term mobile
phone use can lead to eye fatigue, vision loss, neck and shoulder
pain, and lack of sleep (40). As college students use mobile phones
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TABLE 5 Correlation analysis between anxiety, depression, and sleep
conditions in higher vocational college students (N = 3,049).

GAD-7 total PHQ-9 total ISl total
scores scores scores
GAD-7 total scores 1
PHQ-9 total scores 0.824%* 1
ISI total scores 0.620%* 0.714%* 1

##P<0.001. GAD-7, Generalized Anxiety Disorde-7; PHQ-9, Patient Health
Questionnaire-9; ISI, Insomnia Severity Index.

for alonger time, they are more likely to maintain the same posture
for a longer time, leading to longer sedentary time. At the same
time, the average daily use collection time is long, which has an
impact on the interpersonal communication of higher vocational
college students, deepening individual loneliness and anxiety, and
thus affecting the emotional function of college students (41).
Basically, consistent with this study, during the normalization
management of the epidemic, because of restrictions on travel, as
a result, the average daily mobile phone use time increased.
Previous studies have shown that sleep status is significantly
negatively associated with anxiety and depression in college
students in China, and the worse the sleep status, the higher the
risk of anxiety and depression symptoms. Studies have shown that
the basic rhythm of life including sleep is an important
manifestation of the body’s adapt to the environment (42, 43).
Previous studies have found that psychological problems are
negatively correlated with regular living habits, and college
students with anxiety and depression have more irregular living
habits such as diet and sleep (44). A good level of mental health is
conducive to college students to have a clear understanding of
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themselves and their environment, reasonable arrangement of
work, study, and life, and effective implementation. The increase in
anxiety or depression may have an impact on diet, sleep, and other
behaviors in daily life, affecting physical and mental health. At the
same time, some studies have shown that regular life can reduce
the incidence of depression and relieve negative emotions, which
suggests that college students should arrange their daily life
reasonably and regularly study, sleep, diet, and exercise when
facing the pressure brought by the epidemic (45, 46). During the
early epidemic period of COVID-19, anxiety and depression
symptoms of Chinese college students increased compared with
normal levels, which was consistent with the results of Chinese
scholars’ investigation of the psychological status of some college
students during SARS in 2003 (47). Foreign scholars’ investigation
of college students in the early epidemic period found that in the
early stage of the COVID-19 global pandemic, The anxiety and
depression symptoms of students in universities and colleges in
different countries have increased compared with those before the
epidemic, and their psychological stress has increased (48).
Therefore, adequate and good sleep helps to maintain and regulate
the good operation of the body’s neuroendocrine system and
improve the body’s emotional regulation ability and emotional
stability. When there are problems in sleep conditions, such as
sleep quality decline, sleep late, and lack of sleep, it is easy to lead
to endocrine disorders of the body, so people’s emotions are more
likely to fluctuate. It increases the sensitivity of the body to external
pressure and promotes the occurrence of psychological stress
symptoms (49).

At the same time, studies have found that the psychological
stress of college students is also one of the predictors of sleep
status, that is, the higher the stress level, the worse the sleep
quality of college students. This may be because when the pressure
load is too large, it is easy to cause excessive emotional fluctuations
in the body, leading to depression, anxiety, and other negative
emotions, which hurt sleep quality (36). In mild cases, it will cause
difficulty in falling asleep, light sleep, and shorter sleep time, and
in severe cases, it will even lead to sleep disorders. In addition, the
research results of Van Someren et al. (50) showed that when
people are in a state of stress, certain stress-related hormones are
produced in the body, leading to increased secretion of cortical
hormones and cortisol, which causes brain wave disorder and
even contributes to the occurrence of insomnia. However, the
deterioration of sleep may further aggravate the symptoms of
psychological stress, thus falling into a vicious cycle. This suggests
that there may be a bidirectional relationship between sleep status
and psychological stress levels in college students. Compared with
undergraduates, vocational students have to complete the heavy
learning tasks of “combining work with study” and face
increasingly fierce employment competition. Healthy sleep helps
vocational students to efficiently complete theoretical learning
and skill training. Therefore, we can see that higher vocational
college students are facing pressure from work, employment, life,
and other pressures, coupled with the normalization of the
epidemic management, which brings new pressure to employment,
family economic status, education, interpersonal communication,
etc. The superposition of the two pressures can easily lead to
anxiety, depression, and other negative emotions, and even other
psychological problems, thus affecting sleep status.
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The anxiety and depression symptoms
affected insomnia in vocational college
students

Previous studies have shown that there is a correlation
between insomnia and anxiety and depression, and sleep is easily
disturbed by depression and anxiety (22, 51). At the same time,
anxiety and depression can cause or aggravate sleep disorders.
Kim et al’s (52) study on sleep status in Korean universities
showed that insomnia symptoms were correlated with anxiety and
depression. College students are more likely to suffer from mental
health problems such as depression, anxiety, and stress symptoms
than other groups, usually due to changes in social roles and
reduced social support. Many studies have shown that the number,
frequency, and severity of mental health problems among college
students have increased in recent years, which indicates that
college students generally have different degrees of psychological
disorders and psychological distress (53). A study based on nearly
20,000 freshmen found that although the mental health of college
students is generally improving, it is still not optimistic (54).
Negative emotional and mood problems, including depression,
anxiety, and stress, are common and tend to be younger. In
addition, problems such as mental toughness, environmental
adaptability, and interpersonal relationship processing ability are
also relatively deficient. Some foreign studies show that 12-50%
of college students have met the criteria for one or even more
common mental disorders (55). There are also many reports on
the research of college students’ mental health problems in China.
The results of the sample survey of college students organized by
the former State Education Commission show that 20.13% of
college students have psychological problems, especially in recent
years, with the increase of the only child in college students,
psychological problems and even mental disorders are more
prominent (56). The above research shows that the mental health
problems of college students are no longer an individual
phenomenon, but a certain universality in a certain range, and
begin to become a prominent representative problem in the
university, which must be paid enough attention to and take
appropriate measures to regulate. Especially during the
normalization management of the epidemic, the superposition of
the adverse effects of the epidemic will lead to the aggravation of
their anxiety and depression symptoms, which will affect their
sleep status. There is a two-way relationship between adverse
psychological emotions and sleep status, and a series of adverse
effects will adversely affect the development and progress of
higher vocational college students. Even endanger the happiness
of the family and social harmony and stability.

Limitations

This study, being cross-sectional, lacks longitudinal data to
establish causality between psychological issues, sleep disturbances,
and identified risk factors. Moreover, it relies on self-reported
measures of anxiety, depression, and insomnia, which may not align
with clinical assessments. Furthermore, the applicability of these
findings cultural, and

may be limited by geographic,

economic variations.
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Conclusion

In conclusion, the ongoing management of the pandemic and
associated restrictions necessitate addressing the compounded
pressures faced by vocational college students, including academic,
employment, and financial stresses. Conducted 2 years post-outbreak,
this study provides valuable insights into the mental health and sleep
patterns of vocational college students in Chengdu, Sichuan Province,
contributing to the broader understanding of pandemic-induced
psychological impacts and offering a basis for emergency psychological
interventions and stress responses among college students.

Data availability statement

The original contributions presented in the study are included in
the article/supplementary material, further inquiries can be directed
to the corresponding authors.

Ethics statement

The research protocol was thoroughly reviewed and received
approval from the Medical Ethics Committees at Chengdu
Wenjiang People’s Hospital, ensuring adherence to ethical
guidelines and standards (Approval no. 2023008). The studies
were conducted in accordance with the local legislation and
institutional requirements. Written informed consent for
participation was not required from the participants or the
participants’ legal guardians/next of kin in accordance with the
national legislation and institutional requirements.

References

1. Wang C, Pan R, Wan X, Tan Y, Xu L, McIntyre RS, et al. A longitudinal study on the
mental health of general population during the COVID-19 epidemic in China. Brain
Behav Immun. (2020) 87:40-8. doi: 10.1016/j.bbi.2020.04.028

2. Xiao J, Wang R, Hu Y, He T, Ruan Z, Chen Q, et al. Impacts of the psychological
stress response on non-suicidal self-injury behavior in students during the COVID-19
epidemic in China: the mediating role of sleep disorders. BMC Psychol. (2022) 10:87.
doi: 10.1186/540359-022-00789-6

3. Manchia M, Gathier AW, Yapici-Eser H, Schmidt MV, de Quervain D, van
Amelsvoort T, et al. The impact of the prolonged COVID-19 pandemic on stress
resilience and mental health: a critical review across waves. Eur Neuropsychopharmacol.
(2022) 55:22-83. doi: 10.1016/j.euroneuro.2021.10.864

4. Cervellione B, Rossi S, Carbone R, Ferracane G, Lombardo EMC, Pedrelli E, et al.
The intervention of the emergency psychologist: the Sipem SoS Emilia Romagna during
the first lockdown from COVID-19. Acta Biomed. (2021) 92:€2021019. doi: 10.23750/
abm.v92iS2.11440

5. Keng SL, Stanton MV, Haskins LB, Almenara CA, Ickovics J, Jones A, et al.
COVID-19 stressors and health behaviors: a multilevel longitudinal study across 86
countries. Prev Med Rep. (2022) 27:101764. doi: 10.1016/j.pmedr.2022.101764

6. ShiL, Lu ZA, Que JY, Huang XL, Liu L, Ran MS, et al. Prevalence of and risk factors
associated with mental health symptoms among the general population in China during
the coronavirus disease 2019 pandemic. JAMA Netw Open. (2020) 3:e2014053. doi:
10.1001/jamanetworkopen.2020.14053

7. Jones EAK, Mitra AK, Bhuiyan AR. Impact of COVID-19 on mental health in
adolescents: a systematic review. Int ] Environ Res Public Health. (2021) 18:2470. doi:
10.3390/ijerph18052470

8. Bao Y, Sun Y, Meng S, ShiJ, Lu L. 2019-nCoV epidemic: address mental health care
to empower society. Lancet. (2020) 395:¢37-8. doi: 10.1016/S0140-6736(20)30309-3

9. Wiedemann A, Stochl ], Neufeld SAS, Fritz J, Bhatti J, Hook RW, et al. The impact
of the initial COVID-19 outbreak on young adults' mental health: a longitudinal study
of risk and resilience factors. Sci Rep. (2022) 12:16659. doi: 10.1038/
$41598-022-21053-2

Frontiers in Public Health

10.3389/fpubh.2024.1385639

Author contributions

RG: Writing - original draft. HW: Writing - original draft. SL:
Writing - original draft. XW: Writing - original draft. SS: Writing -
review & editing. YW: Writing - original draft.

Funding

The author(s) declare that financial support was received for the
research, authorship, and/or publication of this article. This study was
supported by National Natural Science Foundation of China
(81802504). This study is also supported by the Sichuan Science and
Technology Program (2023YFH0010) and the Chengdu Science and
Technology Program (2024-YF05-01315-SN).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

10. Yeung CY, Men VY, So WWY, Fong DYT, Lam MWC, Cheung DYT, et al.
Correction: risk and protective factors related to changes in mental health among
adolescents since COVID-19 in Hong Kong: a cross-sectional study. Child Adolesc
Psychiatry Ment Health. (2023) 17:84. doi: 10.1186/s13034-023-00634-7

11. Wang X, Hegde S, Son C, Keller B, Smith A, Sasangohar F. Investigating mental
health of us college students during the COVID-19 pandemic: cross-sectional survey
study. ] Med Internet Res. (2020) 22:e22817. doi: 10.2196/22817

12. Lee C, Round JM, Hanlon JG, Hyshka E, Dyck JRB, Eurich DT. Generalized anxiety
disorder 7-item (gad-7) scores in medically authorized cannabis patients-Ontario and
Alberta, Canada. Can J Psychiatr. (2022) 67:470-80. doi: 10.1177/07067437211043393

13. Fabbri M, Beracci A, Martoni M, Meneo D, Tonetti L, Natale V. Measuring
subjective sleep quality: a review. Int ] Environ Res Public Health. (2021) 18:1082. doi:
10.3390/ijerph18031082

14. Toussaint A, Hiising P, Gumz A, Wingenfeld K, Hirter M, Schramm E, et al.
Sensitivity to change and minimal clinically important difference of the 7-item
generalized anxiety disorder questionnaire (gad-7). ] Affect Disord. (2020) 265:395-401.
doi: 10.1016/.jad.2020.01.032

15. Sun J, Liang K, Chi X, Chen S. Psychometric properties of the generalized anxiety
disorder Scale-7 item (gad-7) in a large sample of Chinese adolescents. Healthcare.
(2021) 9:1709. doi: 10.3390/healthcare9121709

16.Jiang Y, Yi Z, Yao Y, Hu Y, Li F, Ma H. Effects of college students' mindfulness on
depression symptoms during the epidemic prevention and control period: the mediating
effect of psychological resilience. Front Psych. (2022) 13:991449. doi: 10.3389/
fpsyt.2022.991449

17. Zhang Y, Tao S, Qu Y, Mou X, Gan H, Zhou P, et al. The correlation between
lifestyle health behaviors, coping style, and mental health during the COVID-19
pandemic among college students: two rounds of a web-based study. Front Public Health.
(2022) 10:1031560. doi: 10.3389/fpubh.2022.1031560

18. Costantini L, Pasquarella C, Odone A, Colucci ME, Costanza A, Serafini G, et al.
Screening for depression in primary care with patient health Questionnaire-9 (Phq-9):
a systematic review. J Affect Disord. (2021) 279:473-83. doi: 10.1016/j.jad.2020.09.131

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1385639
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1016/j.bbi.2020.04.028
https://doi.org/10.1186/s40359-022-00789-6
https://doi.org/10.1016/j.euroneuro.2021.10.864
https://doi.org/10.23750/abm.v92iS2.11440
https://doi.org/10.23750/abm.v92iS2.11440
https://doi.org/10.1016/j.pmedr.2022.101764
https://doi.org/10.1001/jamanetworkopen.2020.14053
https://doi.org/10.3390/ijerph18052470
https://doi.org/10.1016/S0140-6736(20)30309-3
https://doi.org/10.1038/s41598-022-21053-2
https://doi.org/10.1038/s41598-022-21053-2
https://doi.org/10.1186/s13034-023-00634-7
https://doi.org/10.2196/22817
https://doi.org/10.1177/07067437211043393
https://doi.org/10.3390/ijerph18031082
https://doi.org/10.1016/j.jad.2020.01.032
https://doi.org/10.3390/healthcare9121709
https://doi.org/10.3389/fpsyt.2022.991449
https://doi.org/10.3389/fpsyt.2022.991449
https://doi.org/10.3389/fpubh.2022.1031560
https://doi.org/10.1016/j.jad.2020.09.131

Gao etal.

19. Son C, Hegde S, Smith A, Wang X, Sasangohar E. Effects of COVID-19 on college
Students’ mental health in the United States: interview survey study. ] Med Internet Res.
(2020) 22:€21279. doi: 10.2196/21279

20. Lenderking WR, Savva Y, Atkinson MJ, Campbell R, Chabot I, Moline M, et al.
Re-examining the factor structure of the insomnia severity index (Isi) and defining the
meaningful within-individual change (Mwic) for subjects with insomnia disorder in two
phase iii clinical trials of the efficacy of lemborexant. J Patient Rep Outcomes. (2024) 8:65.
doi: 10.1186/s41687-024-00744-6

21. Hale AJ, Ricotta DN, Freed J, Smith CC, Huang GC. Adapting Maslow's hierarchy
of needs as a framework for resident wellness. Teach Learn Med. (2019) 31:109-18. doi:
10.1080/10401334.2018.1456928

22. Lam CS, Yu BY, Cheung DST, Cheung T, Lam SC, Chung KF, et al. Sleep and mood
disturbances during the COVID-19 outbreak in an urban Chinese population in Hong
Kong: a longitudinal study of the second and third waves of the outbreak. Int ] Environ
Res Public Health. (2021) 18:8444. doi: 10.3390/ijerph18168444

23. Bathory E, Tomopoulos S. Sleep regulation, physiology and development, sleep
duration and patterns, and sleep hygiene in infants, toddlers, and preschool-age children.
Curr Probl Pediatr Adolesc Health Care. (2017) 47:29-42. doi: 10.1016/j.cppeds.2016.12.001

24. Tempesta D, Socci V, de Gennaro L, Ferrara M. Sleep and emotional processing.
Sleep Med Rev. (2018) 40:183-95. doi: 10.1016/j.smrv.2017.12.005

25.Liu B, Gao F, Zhang J, Zhou H, Sun N, Li L, et al. Sleep quality of students from
elementary school to university: a cross-sectional study. Nat Sci Sleep. (2020) 12:855-64.
doi: 10.2147/NSS.5266493

26. Xiao H, Shu W, Li M, Li Z, Tao E, Wu X, et al. Social distancing among medical
students during the 2019 coronavirus disease pandemic in China: disease awareness,
anxiety disorder, depression, and Behavioral activities. Int ] Environ Res Public Health.
(2020) 17:5047. doi: 10.3390/ijerph17145047

27. Chao B, Fan J. Study on mental health problems and countermeasures of college
students under the background of epidemic prevention and control. Psychiatr Danub.
(2021) 33:646-50. doi: 10.24869/psyd.2021.646

28. Wei C, Ma Y, Ye JH, Nong L. First-year college Students' mental health in the post-
COVID-19 era in Guangxi, China: a study demands-resources model perspective. Front
Public Health. (2022) 10:906788. doi: 10.3389/fpubh.2022.906788

29. Lund HG, Reider BD, Whiting AB, Prichard JR. Sleep patterns and predictors of
disturbed sleep in a large population of college students. | Adolesc Health. (2010)
46:124-32. doi: 10.1016/j.jadohealth.2009.06.016

30. Lok R, Qian J, Chellappa SL. Sex differences in sleep, circadian rhythms, and
metabolism: implications for precision medicine. Sleep Med Rev. (2024) 75:101926. doi:
10.1016/j.smrv.2024.101926

31. Blake MJ, Trinder JA, Allen NB. Mechanisms underlying the association between
insomnia, anxiety, and depression in adolescence: implications for behavioral sleep
interventions. Clin Psychol Rev. (2018) 63:25-40. doi: 10.1016/j.cpr.2018.05.006

32. Wang M. The spread, rise, and fall of university Students' interconnected internet
public opinion in the age of big data. ] Environ Public Health. (2022) 2022:9196913. doi:
10.1155/2022/9196913

33. Liu Q, Tan J, Feng Z, Tu S. The role of socioeconomic status in different trajectories
of depressive symptoms in Chinese college freshmen. Front Psychol. (2022) 13:945959.
doi: 10.3389/fpsyg.2022.945959

34. Almeida M, Challa M, Ribeiro M, Harrison AM, Castro MC. Editorial perspective:
the mental health impact of school closures during the COVID-19 pandemic. J Child
Psychol Psychiatry. (2022) 63:608-12. doi: 10.1111/jcpp.13535

35. Cellini N, Canale N, Mioni G, Costa S. Changes in sleep pattern, sense of time and
digital media use during COVID-19 lockdown in Italy. J Sleep Res. (2020) 29:e13074.
doi: 10.1111/jsr.13074

36. Stanton R, To QG, Khalesi S, Williams S, Alley S, Thwaite T, et al. Depression,
anxiety and stress during COVID-19: associations with changes in physical activity,
sleep, tobacco and alcohol use in Australian adults. Int ] Environ Res Public Health.
(2020) 17:4065. doi: 10.3390/ijerph17114065

37. Okuyama J, Seto S, Fukuda Y, Funakoshi S, Amae S, Onobe J, et al. Mental health
and physical activity among children and adolescents during the COVID-19 pandemic.
Tohoku ] Exp Med. (2021) 253:203-15. doi: 10.1620/tjem.253.203

Frontiers in Public Health

10

10.3389/fpubh.2024.1385639

38. Eleftheriou A, Rokou A, Arvaniti A, Nena E, Steiropoulos P. Sleep quality and
mental health of medical students in Greece during the COVID-19 pandemic. Front
Public Health. (2021) 9:775374. doi: 10.3389/fpubh.2021.775374

39. Nagata JM, Singh G, Yang JH, Smith N, Kiss O, Ganson KT, et al. Bedtime screen
use behaviors and sleep outcomes: findings from the adolescent brain cognitive
development (Abcd) study. Sleep Health. (2023) 9:497-502. doi: 10.1016/j.
sleh.2023.02.005

40. Sarraf F, Abbasi S, Varmazyar S. Self-management exercises intervention on text
neck syndrome among university students using smartphones. Pain Manag Nurs. (2023)
24:595-602. doi: 10.1016/j.pmn.2023.04.005

41. al Salman ZH, al Debel FA, Al Zakaria FM, Shafey MM, Darwish MA. Anxiety
and depression and their relation to the use of electronic devices among secondary
school students in Al-Khobar, Saudi Arabia, 2018-2019. ] Family Community Med.
(2020) 27:53-61. doi: 10.4103/jfem.JECM_140_19

42. Nelson KL, Davis JE, Corbett CFE. Sleep quality: an evolutionary concept analysis.
Nurs Forum. (2022) 57:144-51. doi: 10.1111/nuf.12659

43. Zhou SJ, Wang LL, Yang R, Yang X], Zhang LG, Guo ZC, et al. Sleep problems
among Chinese adolescents and young adults during the coronavirus-2019 pandemic.
Sleep Med. (2020) 74:39-47. doi: 10.1016/j.sleep.2020.06.001

44, Vieira F, Muraro AP, Rodrigues PRM, Sichieri R, Pereira RA, Ferreira MG.
Lifestyle-related behaviors and depressive symptoms in college students. Cad Saude
Publica. (2021) 37:€00202920. doi: 10.1590/0102-311x00202920

45. Yadav M. Diet, sleep and exercise: the keystones of healthy lifestyle for medical
students. JNMA ] Nepal Med Assoc. (2022) 60:841-3. doi: 10.31729/jnma.7355

46.Cheung DST, Yu BY, Lam SC, Leung DYP, Chung KE, Ho FYY, et al. A
longitudinal study on the change in sleep across three waves of the COVID-19
outbreaks in Hong Kong. Sleep Biol Rhythms. (2024) 22:93-102. doi: 10.1007/
541105-023-00486-w

47. Main A, Zhou Q, Ma Y, Luecken L], Liu X. Relations of Sars-related stressors and
coping to Chinese college students' psychological adjustment during the 2003 Beijing
Sars epidemic. ] Couns Psychol. (2011) 58:410-23. doi: 10.1037/a0023632

48. Wang C, Wen W, Zhang H, Ni J, Jiang ], Cheng Y, et al. Anxiety, depression, and
stress prevalence among college students during the COVID-19 pandemic: a systematic
review and meta-analysis. J Am Coll Heal. (2023) 71:2123-30. doi:
10.1080/07448481.2021.1960849

49. Crafa A, Calogero AE, Cannarella R, Mongioi’ LM, Condorelli RA, Greco EA, et al.
The burden of hormonal disorders: a worldwide overview with a particular look in Italy.
Front Endocrinol. (2021) 12:694325. doi: 10.3389/fend0.2021.694325

50.Van Someren EJW. Brain mechanisms of insomnia: new perspectives on causes
and consequences. Physiol Rev. (2021) 101:995-1046. doi: 10.1152/
physrev.00046.2019

51.Xu Y, Wen H, Li ], Yang J, Luo K, Chang L. The relationship between sleep
disorders, anxiety, depression, and cognitive function with restless legs syndrome (Rls)
in the elderly. Sleep Breath. (2022) 26:1309-18. doi: 10.1007/s11325-021-02477-y

52.Kim J, Hwang EH, Shin S, Kim KH. University Students' sleep and mental
health correlates in South Korea. Healthcare. (2022) 10:1635. doi: 10.3390/
healthcare10091635

53. Kiekens G, Hasking P, Bruffaerts R, Alonso J, Auerbach RP, Bantjes J, et al. Non-
suicidal self-injury among first-year college students and its association with mental
disorders: results from the world mental health international college student (Wmh-Ics)
initiative. Psychol Med. (2023) 53:875-86. doi: 10.1017/S0033291721002245

54. Bourdon JL, Moore AA, Long EC, Kendler KS, Dick DM. The relationship between
on-campus service utilization and common mental health concerns in undergraduate
college students. Psychol Serv. (2020) 17:118-26. doi: 10.1037/ser0000296

55. Silva SA, Silva SU, Ronca DB, Gongalves VSS, Dutra ES, Carvalho KMB. Common
mental disorders prevalence in adolescents: a systematic review and meta-analyses. PLoS
One. (2020) 15:€0232007. doi: 10.1371/journal.pone.0232007

56. Lipson SK, Zhou S, Abelson S, Heinze ], Jirsa M, Morigney J, et al. Trends in college
student mental health and help-seeking by race/ethnicity: findings from the national
healthy minds study, 2013-2021. J Affect Disord. (2022) 306:138-47. doi: 10.1016/j.
jad.2022.03.038

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1385639
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.2196/21279
https://doi.org/10.1186/s41687-024-00744-6
https://doi.org/10.1080/10401334.2018.1456928
https://doi.org/10.3390/ijerph18168444
https://doi.org/10.1016/j.cppeds.2016.12.001
https://doi.org/10.1016/j.smrv.2017.12.005
https://doi.org/10.2147/NSS.S266493
https://doi.org/10.3390/ijerph17145047
https://doi.org/10.24869/psyd.2021.646
https://doi.org/10.3389/fpubh.2022.906788
https://doi.org/10.1016/j.jadohealth.2009.06.016
https://doi.org/10.1016/j.smrv.2024.101926
https://doi.org/10.1016/j.cpr.2018.05.006
https://doi.org/10.1155/2022/9196913
https://doi.org/10.3389/fpsyg.2022.945959
https://doi.org/10.1111/jcpp.13535
https://doi.org/10.1111/jsr.13074
https://doi.org/10.3390/ijerph17114065
https://doi.org/10.1620/tjem.253.203
https://doi.org/10.3389/fpubh.2021.775374
https://doi.org/10.1016/j.sleh.2023.02.005
https://doi.org/10.1016/j.sleh.2023.02.005
https://doi.org/10.1016/j.pmn.2023.04.005
https://doi.org/10.4103/jfcm.JFCM_140_19
https://doi.org/10.1111/nuf.12659
https://doi.org/10.1016/j.sleep.2020.06.001
https://doi.org/10.1590/0102-311x00202920
https://doi.org/10.31729/jnma.7355
https://doi.org/10.1007/s41105-023-00486-w
https://doi.org/10.1007/s41105-023-00486-w
https://doi.org/10.1037/a0023632
https://doi.org/10.1080/07448481.2021.1960849
https://doi.org/10.3389/fendo.2021.694325
https://doi.org/10.1152/physrev.00046.2019
https://doi.org/10.1152/physrev.00046.2019
https://doi.org/10.1007/s11325-021-02477-y
https://doi.org/10.3390/healthcare10091635
https://doi.org/10.3390/healthcare10091635
https://doi.org/10.1017/S0033291721002245
https://doi.org/10.1037/ser0000296
https://doi.org/10.1371/journal.pone.0232007
https://doi.org/10.1016/j.jad.2022.03.038
https://doi.org/10.1016/j.jad.2022.03.038

	Study on anxiety, depression, and sleep conditions and their interrelations among vocational college students during the COVID-19 pandemic management normalization
	Introduction
	Methods
	Research hypothesis
	Study design and participants
	Data collection instruments
	Instrument
	General demographic questionnaire
	Generalized Anxiety Disorder-7 (GAD-7)
	Patient Health Questionnaire-9 (PHQ-9)
	Insomnia Severity Index (ISI)
	Statistical analysis
	Statistical procedures

	Results
	Participant general demographics and the COVID-19 related characteristics
	The prevalence of insomnia, anxiety, and depressive symptoms
	Analysis of factors influencing insomnia symptoms
	Regression analysis of insomnia risk factors
	Correlation between anxiety, depression, and sleep quality

	Discussion
	The prevalence of anxiety, depression, and insomnia in vocational college students during normal epidemic management
	Gender, family economic income affected the insomnia in vocational college students during normal epidemic management
	Physical exercise and maintaining a regular routine affected the depression and insomnia in vocational college students during normal epidemic management
	Average total internet used per day, the psychological pressure caused by the epidemic and various restrictions affected the insomnia in vocational college students during normal epidemic management
	The anxiety and depression symptoms affected insomnia in vocational college students
	Limitations

	Conclusion

	References

