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Abstract

Introduction: COVID-19, a continuously emerging human-
to-human infectious disease, has exerted a significant im-
pacton the mental health of college students. However, little
is known regarding the variations in the mental health issues
experienced by college students during the peak versus re-
opening stages of the COVID-19 epidemic in China. Meth-
ods: To assess these issues, an online longitudinal survey
was conducted via a WeChat applet. Undergraduates (n =
300) were recruited from 26 universities throughout Jinan in
February 2020 (T1 - the epidemic peak stage) and in January
2021 (T2 - the society reopening stage). Their mental status
was determined using the Patient Health Questionnaire-9,
the Generalized Anxiety Disorder-7 item, and the Insomnia
Severity Index. Results: Of the original 300 college students

recruited for this survey, 294 responses at T1 and 285 at T2
were analyzed. Compared with responses obtained at T1,
college students at T2 showed a greater prevalence of de-
pression (65.3 vs. 51.0%; p = 0.001) and anxiety (47.7 vs.
38.1%, p = 0.019), and experienced more severe depression
(p <0.001) and anxiety (p < 0.001). Both males (p = 0.03) and
females (p < 0.01) showed higher levels of depression at T2
versus T1, while no differences were obtained with regard to
anxiety and insomnia. At T1, Grade 4 students showed great-
er levels of depression (p = 0.005) and anxiety (p = 0.008)
than that of Grade 1 students. While at T2, only greater levels
of depression (p = 0.004) were present when compared with
that of Grade 1 students. Additionally, Grade 4 college stu-
dents demonstrated a greater prevalence of depression at
T2 versus T1 (p = 0.03), but no statistically differences were
present for anxiety and insomnia. No statistically significant
differences were obtained among the 4 grades of college
students for insomnia at either the T1 or T2. Conclusion:
With progression of the COVID-19 epidemic, college stu-
dents showed increasing levels of depression and anxiety,
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with Grade 4 college students being most seriously affected.
It is imperative that intervention strategies be implemented
to mitigate against these mental health issues resulting from

the COVID-19 epidemic. ©2021 The Author(s).
Published by S. Karger AG, Basel

Introduction

The World Health Organization (WHO) declared that
the COVID-19 outbreak was an ongoing global health
emergency [1, 2]. Globally, as of May 31, 2021, there were
3,016,005 confirmed cases of COVID-19, including
73,807 deaths, as reported to the WHO [3]. Of continued
concern, this epidemic is still raging worldwide [4]. At its
maximal level of infection, COVID-19 represented a life-
threatening condition and was reported to induce various
psychological problems within the general population
[5], medical personnel [6], and college students [7, 8].
Moreover, other factors related to COVID-19 such as
changes in daily life activities (working and studying at
home), social distancing, and economic recession further
affected the mental health of Chinese people [9].

After the outbreak of COVID-19 in China, daily rou-
tines of college students were markedly disrupted, due to
adjustments required for online learning platforms and
maintenance of social distancing. In these Chinese col-
lege students, their psychological problems were reported
during the peak stage of the COVID-19 epidemic [7]. Ac-
cording to findings from a previous study, psychological
problems are the main obstacle to academic success in
college students [10]. Psychological problems can inter-
fere with concentration, motivation, and social interac-
tions, all of which are considered as key factors for the
success of student’s academic performance [11]. As based
on results of studies involving severe acute respiratory
syndrome, the outbreak of an infectious disease exerts
considerable distress upon people who had been quaran-
tined, some of whom continued to experience psycho-
logical issues persisting for 6 or even 36 months after re-
lease from quarantine [12, 13]. Therefore, from the peak
stage of the COVID-19 epidemic to the reopening of so-
ciety, and even into the post-COVID-19 era, the mental
health status and psychological problems of college stu-
dents require long-term attention.

According to the timeline of the COVID-19 epidemic,
China achieved peak infection rates in February 2020 and
reopened to society at the end of April 2020. Chinese col-
lege students then returned to campus in mid-May 2020
[14]. An assessment of the mental health and psycholog-
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ical problems of these students were performed during
the peak stage of the COVID-19 epidemic in China [7,
15]. However, few reports on the mental health of these
college students, in particular, a lack of prospective lon-
gitudinal research, have been conducted during the re-
opening stage of this epidemic. Given the changes in their
daily learning environment (from campus to home) as
experienced from the peak to the reopening stage of the
COVID-19 epidemic, the mental status of college stu-
dents may have varied markedly. Accordingly, we pro-
posed that college students within the universities of Ji-
nan may have encountered a greater prevalence and more
severe anxiety, depression, and insomnia during peak
stage versus the reopening as reported by self-ratings. To
assess this possibility, in this study, we collected data from
college students at universities in Jinan City, and prospec-
tively investigated the prevalence and the severities of
anxiety, depression, and insomnia as experienced during
the peak (T'1) and reopening (T2) stages of the COVID-19
epidemic.

Materials and Methods

Participants

A total of 300 Chinese undergraduate students (age >18 years)
at universities within Jinan City were recruited for participation in
this online survey. Subjects were excluded if they had self-reported
current or lifetime mental disorders, substance abuse, or current
physical diseases including COVID-19 infection. The research was
approved by the Medical Ethics Committee of the Second Hospital
of Shandong University (No. KYLL-2020 [LW]-062). All proce-
dures contributing to this work comply with the ethical standards
of relevant national and institutional committees on human ex-
perimentation and are in accord with the Helsinki Declaration of
1975, as revised in 2008.

Design and Procedure

A longitudinal study was conducted via an online survey. The
first survey was conducted over the period from February 19-29
of 2020 (T1), which represented the peak stage of the COVID-19
outbreak in China [16]. T1 then included the quarantine period
when college students were away from campus and therefore re-
quired that they adapt to online study and social distancing. The
second survey was administered over the period from January 15-
29 of 2021 (T2), that is, 12 months after the COVID-19 outbreak
in China. This T2 period then corresponded with the reopening
stage of society when Chinese students gradually returned to their
“normal” campus life [17].

Participants were recruited via WeChat groups from 26 univer-
sities within Jinan. Those who agreed to participate in the study
were informed of the purpose of the survey, that is, to better un-
derstand the mental status of college students during and after the
COVID-19 epidemic. Students completed the surveys using a
questionnaire via a WeChat applet at T1 and T2. In order to cer-
tify the quality and completeness of the questionnaire, a simple
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math question (i.e., 21-5 = ?) was included at the end of the survey.
Participants failing to complete the survey received a notice about
pending questions from the online applet when submitting the
questionnaire. The online applet did not present such warnings to
those who gave up.

Measurements

Demographic variables including age, gender (male and fe-
male), and grade (i.e., Grade 1, Grade 2, Grade 3, and Grade 4)
were collected via a questionnaire. Participants were also request-
ed whether they had a history of physical diseases, or mental ill-
nesses before COVID-19 and whether they were having physical
diseases (the question was “Do you currently have any physical
disease including? [diagnosed by medical examination in the hos-
pital]”), those who answered positively were excluded. Addition-
ally, insomnia, anxiety, and depression symptoms were evaluated.

The Patient Health Questionnaire (PHQ-9) was applied to ex-
amine depression symptoms [18]. It is a 9-item self-report scale,
and its items pertain to the Diagnostic and Statistical Manual of
Mental Disorders criteria for major depressive disorder [19]. The
items are scored on a 4-point scale ranging from 0 to 3 (0 point for
not at all, 1 point for several days, 2 points for more than half of
the days, and 3 points for nearly every day). And participants rate
the items according their situation during the past 2 weeks. Previ-
ous studies suggest that the total score ranges from 0 to 27 (0-4:
without depression symptoms, 5-9: with mild depression symp-
toms, 10-14: with moderate depression symptoms, 15-19: with
moderate to severe depression symptoms, and 20-27: with severe
depression symptoms) [20]. Previous studies revealed that the
scale of the PHQ-9 showed good internal consistency, in which the
reliability and validity of the Chinese version have been demon-
strated [21].

The 7-item Generalized Anxiety Disorder Scale (GAD-7) was
the most widely used to detect the symptoms of anxiety and has
been proven to be a valid and efficient tool for screening for GAD
and assessing its severity [22]. It is a 7-item self-report scale, and
the items are scored on a 4-point scale ranging from 0 to 3 (0 point
for not at all, 1 point for several days, 2 points for more than half
of the days, and 3 points for nearly every day). Participants rate
the items according their situation during the preceding 2 weeks.
The score was scaled from 0 to 21 (0-4: without anxiety symp-
toms, 5-9: with mild anxiety symptoms, 10-13: with moderate
anxiety symptoms, 14-18: with moderate to severe anxiety symp-
toms, and 19-21: with severe anxiety symptoms) [23]. The reli-
ability and validity of the Chinese version of the GAD-7 have been
presented [7].

The Insomnia Severity Index was a reliable and valid instru-
ment to quantify perceived insomnia severity, which is likely to be
a clinically useful tool as a screening device or as an outcome mea-
sure in insomnia treatment research. It is composed of 7 items that
evaluate the following situations: the severity of initial, middle, and
late insomnia, sleep problem interference with daily functioning,
satisfaction with current sleep pattern, noticeability of impairment
caused by the sleep problem, and worry about sleep problems [24].
The items are scored on a 5-point scale ranging from 0 to 4. Par-
ticipants rate the items according their situation during the pre-
ceding 2 weeks. The score was scaled from 0 to 28 (0-7: without
insomnia, 8-14: with mild insomnia, 15-21: with moderate insom-
nia, and 22-28: with severe insomnia).
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Statistical Analysis

All statistical analyses were performed with use of the IBM
SPSS Statistical Software program (version 19). In the current
study, numerical data were presented as counts (percentage of the
total), and x? tests were used to compare group differences of cat-
egorical variables, while Mann-Whitney tests were used to com-
pare independent groups on continuous variables that were non-
normally distributed. Descriptive statistics included mean values
and standard deviations for continuous and non-normally distrib-
uted data, with the ANOV A used to assess group differences. Bon-
ferroni’s post hoc multiple comparison tests were used to assess
pairwise differences among groups. A p value of <0.05 was re-
quired for results to be considered as statistically significant.

Results

All 300 college students completed the questionnaire
at T1 (Grade 1: n = 84, 28.0%; Grade 2: n = 100, 33.3%;
Grade 3: n = 65, 21.7%; and Grade 4: n = 51, 17.0%).
Among these 300 students, 6 were excluded (2 had previ-
ous mental disorders and 4 had organic diseases) result-
ing in a final sample of 294 for analyses. At T2, 15 subjects
were not included in the analysis (9 did not respond to the
survey, 2 had previous mental disorders and 4 had or-
ganic diseases). Therefore, 291 subjects completed the
questionnaire (Grade 1: n = 81, 27.8%; Grade 2: n = 100,
34.4%; Grade 3: 1 =63,21.6%; and Grade 4: n =47, 16.2%)
and 285 were analyzed. As shown in online supplemen-
tary Table 1 (for all online supplementary material, see
www.karger.com/doi/10.1159/000519586) no differenc-
es with regard to age, gender, and grade of participants
between the T1 and T2 assessments were present.

As shown in Table 1, compared with those at T1, col-
lege students at T2 showed greater prevalence rates of de-
pression (65.3 vs. 51.0%; p = 0.001) and anxiety (47.7 vs.
38.1%, p = 0.019). Moreover, college students at T2 expe-
rienced more severe levels of depression (p < 0.001) and
anxiety (p < 0.001) than those at T1. No significant differ-
ences in the prevalence or severity of insomnia were ob-
served among college students between T1 and T2.

When evaluating differences in levels of depression,
anxiety, and insomnia in college students as based on
gender at T1 versus T2, we found that both males (p =
0.03) and females (p < 0.01) reported higher levels of de-
pression at T2 than at T1, but no differences were found
for anxiety and insomnia (Fig. 1). At T1, there was a mar-
ginally significant difference in the prevalence of depres-
sion in females versus males (55.1 vs. 42.7%; p = 0.047),
but no significant differences in anxiety and insomnia be-
tween these 2 groups (Table 2). At T2, no statistically sig-
nificant differences were present between females and
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Table 1. Mental health status of the college students in February 2020 (T1) and January 2021 (T2)

Characteristics T1 participants T2 participants p value
(n=294) (n=285)
PHQ-9 (depression)
0-4 (asymptomatic) 144 (49.0) 99 (34.7) 0.00]
5-27 (symptomatic) 150 (51.0) 186 (65.3) ’
Degree of depression by PHQ-9
5-9 (mild) 88 (29.9) 81(28.4)
10-14 (moderate) 42 (14.3) 61(21.4) <0.001
15-19 (moderate to severe) 13 (4.4) 34 (12.0) ’
20-27 (severe) 7(24) 10 (3.5)
GAD-7 (anxiety)
0-4 (asymptomatic) 182 (61.9) 149 (52.3) 0.019
5-21 (symptomatic) 112(38.1) 136 (47.7) ’
Degree of anxiety by GAD-7
5-9 (mild) 98 (33.3) 80 (28.0)
10-13 (moderate) 7(2.4) 29(10.2) <0.001
14-18 (moderate to severe) 5(1.7) 18 (6.3) ’
19-21 (severe) 2(0.7) 9(3.2)
ISI (insomnia)
0-7 (asymptomatic) 197 (67.0) 192 (67.4) 0.926
8-28 (symptomatic) 97 (33.0) 93 (32.6) ’
Degree of insomnia by ISI
8-14 (mild) 79 (26.9) 73 (25.6)
15-21 (moderate) 11(3.7) 18(6.3) 0.966
22-28 (severe) 7 (2.4) 2(0.7)

Values are presented as n (%); x? tests were used for analyses of group differences of categorical variables and
Mann-Whitney U tests for independent groups on continuous variables. PHQ-9, Patient Health Questionnaire-9;
GAD-7, Generalized Anxiety Disorder-7 item; ISI, Insomnia Severity Index.
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Fig. 1. Levels of depression, anxiety, and insomnia in males and females at February 2020 (T1) and January 2021
(T2). Depression levels (PHQ-9, range of scores: 0-27) (a); anxiety levels (GAD-7, range of scores: 0-21) (b);
insomnia levels (ISI, range of scores: 0-28) (c). PHQ-9, Patient Health Questionnaire-9; GAD-7, Generalized
Anxiety Disorder-7 item; ISI, Insomnia Severity Index.
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Table 2. Prevalence of depression, anxiety, and insomnia in males and females at T1 and T2

Characteristics T1 p value T2 p value

male (n = 96) female (n = 198) male (n = 95) female (n = 190)

PHQ-9 (depression)

0-4 (asymptomatic) 55(57.3) 89 (44.9) 39 (41.1) 60 (31.6)

5-27 (symptomatic) 41 (42.7) 109 (55.1) 0047 56 (58.9) 130 (68.4) 0113
GAD-7 (anxiety)
0-4 (asymptomatic) 67 (69.8) 115 (58.1) 0.052 50 (52.6) 99 (52.1) 0.933
5-21 (symptomatic) 29 (30.2) 83 (41.9) ’ 45 (47.4) 91 (47.9) ’
ISI (insomnia)
0-7 (asymptomatic) 67 (69.8) 130 (65.7) 0.479 59 (62.1) 133 (70.0) 0.180
8-28 (symptomatic) 29 (30.2) 68 (34.3) ’ 36 (37.9) 57 (30.0) ’

Values are presented as n (%); x? tests were used for analyses of group differences of categorical variables. T1, February 2020; T2, January
2021; PHQ-9, Patient Health Questionnaire-9; GAD-7, Generalized Anxiety Disorder-7 item; ISI, Insomnia Severity Index.
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Fig. 2. Prevalence of depression, anxiety, and insomnia among the different grades of college students in Febru-
ary 2020 (T1) and January 2021 (T2). Depression (a); anxiety (b); insomnia (c). PHQ-9, Patient Health Question-
naire-9; GAD-7, Generalized Anxiety Disorder-7 item; ISI, Insomnia Severity Index.
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Table 3. Depression, anxiety, and insomnia among different grades of college students at T1 and T2

Characteristics Total Grade 1 Grade 2 Grade 3 Grade 4 p value
T1
Depression (PHQ-9, Range: 0-27) 592 (5.25) 4.73(5.09) 5.77 (4.78) 7.00(5.76) 8.14(5.74) 0.007
Anxiety (GAD-7, Range: 0-21) 413(3.71) 334(3.95) 3.75(2.84) 5.61(4.13) 5.71(4.16) 0.001
Insomnia (ISI, Range: 0-28) 5.66 (5.50) 4.83(5.43) 5.65(5.62) 6.15(4.84) 7.17(5.79) 0.188
T2
Depression (PHQ-9, Range: 0-27)  8.03 (6.11) 5.66 (5.62) 7.19(5.80) 9.60(6.37) 10.20(5.96) <0.001
Anxiety (GAD-7, Range: 0-21) 5.42(5.26) 4.13(5.51) 4.84(4.94) 6.08(5.16) 7.13(5.42) 0.019
Insomnia (ISI, Range: 0-28) 5.86(4.97) 5.02(5.18) 5.34(4.53) 6.47(5.04) 7.04(5.38) 0.114

Values are presented as means (SD); ANOVA was used for analyses of group differences. T1, February 2020; T2,
January 2021; PHQ-9, Patient Health Questionnaire-9; GAD-7, Generalized Anxiety Disorder-7 item; ISI, Insomnia

Severity Index.

males in the prevalence of depression, anxiety, or insom-
nia.

Differences in depression, anxiety, and insomnia be-
tween T1 and T2 among college students were also evalu-
ated as a function of different years in college (grades),
with results presented in Figure 2. Students in Grade 4
had a greater prevalence for depression at T2 than at T'1
(p =0.03), but no statistically significant differences were
obtained for anxiety and insomnia. In contrast, no sig-
nificant differences in the prevalence of depression, anxi-
ety, and insomnia between T1 and T2 were observed in
students within Grades 1-3. Results from our ANOVA
revealed the differences in depression and anxiety levels
among college students within the different grades. We
found that at T1, significant differences in levels of de-
pression (p = 0.007) and anxiety (p = 0.001) were present
among college students in different grades (Table 3). Spe-
cifically, Grade 4 students showed greater levels of de-
pression (p = 0.005) and anxiety (p = 0.008) than Grade 1
students (online suppl. Table 2). At T2, there were overall
significant differences in depression (p < 0.001) and anx-
iety (p = 0.019), with Grade 4 students demonstrating
greater levels of depression than Grade 1 students (p =
0.004). No statistically significant differences were ob-
tained among the 4 grades for insomnia, at either the T'1
or T2 periods.

Discussion

In the present study, a prospective investigation via an
online survey was conducted to assess the mental health
status of college students at universities in Jinan City dur-
ing the peak and reopening stages of the COVID-19 epi-
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demic. Our findings provide the first evidence indicating
that a greater prevalence and more severe depression and
anxiety were experienced during the reopening stage as
compared with that of the peak stage of this epidemic.
These results were quite unexpected and contrary to our
hypothesis. Among these students, those in Grade 4 dem-
onstrated the maximal levels of depression prevalence at
both peak and reopening stages. These findings not only
identify some of the mental health problems induced by
the COVID-19 epidemic among these college students
but also provide the foundation for the development of
effective coping strategies in the planning and manage-
ment of their mental health problems.

At 3 months after the initial lockdown of Wuhan on
January 23, 2020, the COVID-19 epidemic in China was
essentially brought under control. As a result, toward the
end of April 2020, “normal” activities in China gradually
reopened [25], and college students returned to campus
life, albeit while wearing masks and maintaining social
distancing to prevent further COVID-19 outbreaks [26].
According to recent reports, the pressure of academic de-
lays resulting from online classes as experienced during
the peak stage was more prominent during the reopening
stage of this epidemic [27, 28]. Contributing to the con-
cerns and fears associated with the ongoing COVID-19
epidemic was the uncertainty and variety of negative in-
formation regarding the outbreak’s resurgence [29]. Giv-
en these uncertainties and academic pressure, we won-
dered whether the mental health impact of the COVID-19
epidemic on college students during the reopening stage
might be less than that of the peak stage, an issue that has
yet to be addressed. Somewhat surprisingly, our findings
revealed that the prevalence and severity of depression
and anxiety among college students during the reopening
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stage were greater than that experienced during the peak
stage of this epidemic.

Results from previous studies have shown that in the
absence of timely psychological interventions, people ex-
posed to epidemics, including students, experience per-
sistent psychological problems and diminished social
functioning even at several months post-epidemic expo-
sure [12, 30, 31]. In college students, moderate or severe
anxiety and depression inevitably impair their academic
success and future personal interactions [10]. Therefore,
the self-report results in our study have important clinical
implications. One approach to address these self-rating
reports of moderate to severe anxiety or depression in
college students is to encourage more comprehensive
face-to-face interviews for their clinical diagnosis and/or
psychological intervention [32, 33]. Moreover, as college
students subjected to social distancing may develop psy-
chological problems over time [12, 34], it becomes neces-
sary to implement a long-term monitoring plan, which
includes continuous screening, timely detection, and res-
olution of possible psychological problems, from the peak
to reopening stages, and even to post-epidemic periods.
Here, we report that although the peak of the COVID-19
epidemic in China had passed, the psychological prob-
lems of these college students remained severe. These
findings emphasize the necessity for long-term care and
psychological interventions to alleviate the mental health
problems encountered by these college students.

Our results further revealed that female college stu-
dents experienced a greater prevalence of depression than
males during the peak stage of the COVID-19 epidemic,
suggesting that females might be more sensitive to the
initial COVID-19 outbreak. This finding is consistent
with previous studies indicating that women are more
vulnerable to stress- and fear-based disorders, such as
anxiety, depression and post-traumatic stress disorder
[35-37]. Interestingly, although females experienced a
greater prevalence of depression at the initial peak stage,
males and females both showed greater levels of depres-
sion in the reopening stage. Therefore, females may re-
quire additional attention during the initial stages of an
epidemic, while similar coping strategies may be effective
for males and females during the reopening stage.

An additional finding of interest was the significantly
greater levels of depression and anxiety of Grade 4 versus
Grade 1 students during the peak and reopening stages of
the COVID-19 epidemic. Moreover, Grade 4 students
showed an overall greater prevalence of depression dur-
ing the reopening stage. Given this global recessionary
environment, the greater prevalence of depression among
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Grade 4 college students might involve pressures related
to employment [38, 39]. It has been reported that the eco-
nomic recession associated with the peak stage of the CO-
VID-19 outbreak in China generated additional employ-
ment pressures upon the public, including Grade 4 col-
lege students [9]. Accordingly, during the reopening
stage, Grade 4 students faced more difficult challenges as
associated with seeking employment opportunities,
which were further restricted due to the worldwide CO-
VID-19 epidemic. In this regard, social support networks
such as providing more information on available jobs or
actively promoting economic development would serve
as an important strategy to reduce the employment pres-
sure and prevent the development of psychological prob-
lems in these Grade 4 college students. Our research find-
ings provide a bases and clarification of key points for
social education departments to develop strategies for
improvement of the mental health of college students.

The present study has some limitations. First, the psy-
chological assessments employed were based on an on-
line survey with little information and on self-report
scales, which may introduce a bias with regard to partici-
pants’ choices. As additional factors, such as allostatic
load, lifestyle habits, psychological well-being, or house-
hold income levels, may contribute to depression and
anxiety prevalence and levels among college students [9],
the use of clinical interviews is encouraged in future stud-
ies to generate a more comprehensive assessment of psy-
chological problems. Second, the number of students
who participated in the survey was relatively small which
may, in part, be due to some students voluntarily opting
out of participation in this study. Finally, as it was not
possible to understand the features of those outside the
survey, we cannot certify that the participants of this
study were representative of all the college students at
universities within Jinan.

Conclusion

In brief, the mental status of college students at univer-
sities within Jinan during the peak and reopening stages
of the COVID-19 epidemic were assessed. Greater levels
of prevalence and a more severe degree of depression and
anxiety were observed during the reopening versus peak
stage of this epidemic, with Grade 4 college students be-
ing most seriously affected. These results reveal that col-
lege students require positive approaches, including ad-
equate social support and long-term targeted psycholog-
ical interventions. In specific, the more serious mental
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health problems of Grade 4 students warrant programs
directed toward increasing their employment opportuni-
ties along with recovery plans targeted at improving their
mental health.
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