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Abstract

Background: The COVID-19 pandemic has caused a mental health crisis around the world. The psychological
health of college students also faces great challenges. This study aimed to investigate the prevalence and the
related factors of depressive symptoms among Chinese college students.

Methods: This online cross-sectional survey was conducted via Wenjuanxing platform from March 3–15, 2020 and
received 1681 effective questionnaires. Each questionnaire contains the Center for Epidemiologic Studies
Depression scale, the Multi-Dimensional Scale of Perceived Social Support, the Herth Hope Index, and the self-
designed items. Multivariable logistic regression was conducted to determine the significantly associated factors of
depressive symptoms.

Results: The prevalence of depressive symptoms among college students was 56.8%. Sleep problems (OR 2.678,
95%CI 2.094–3.424), family members’ going out (OR 1.775, 95%CI 1.089–2.894), perceived more stress for online
education (OR 1.642, 95%CI 1.191–2.263), fear of COVID-19 (OR 1.450, 95%CI 1.121–1.876), influence on social
interaction (OR 1.354, 95%CI 1.053–1.741) and higher grade (OR 1.378, 95%CI 1.046–1.816) were considered as risk
factors of depressive symptoms. Perceived social support (OR 0.354, 95%CI 0.259–0.484), hope (OR 0.052, 95%CI
0.034–0.080), female (OR:0.557, 95%CI 0.427–0.725) and higher monthly disposable income (OR 0.666, 95%CI 0.447–
0.993) were identified as protective factors against depressive symptoms.

Conclusions: There was a high prevalence of depressive symptoms among Chinese college students during the
COVID-19 pandemic. It is important to find ways to alleviate the pressure and fear of college students, to provide
them with more social support, and to help them adapt to the changes in learning style and lifestyle.
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Background
As the greatest challenge humankind have faced since
the Second World War, the COVID-19 pandemic has a
huge impact on society, economy, health, environment
and other aspects globally. As of September 14, 2020,
the World Health Organization (WHO) have reported
the 28 million confirmed cases globally and 917,417 cu-
mulative deaths [1]. Apart from the reported physical
damages, the COVID-19 pandemic has caused a mental
health crisis around the world [2]. Some experts have
pointed out that the psychological health of the public
had been generally threatened [3].
Previous studies have shown that college students are

more likely to have mental health problems [4]. The
prevalence of depressive symptoms among college stu-
dents is higher than that of general population or non-
college students [5, 6]. Systematic reviews have indicated
the prevalence of depressive symptoms among college
students is about 33% [7], and the overall prevalence in
Chinese college students is 23.8% [5]. Experts predict
that the depressive problems of college students will be-
come more serious [8]. For college students, depressive
symptoms may lead to a decline in academic perform-
ance. Compared with healthy ones, college students with
depressive symptoms on average are less likely to partici-
pate in organized activities, which may have a negative
impact on their status in the social networks and even
lead to an increase in suicidal tendency [9]. Therefore,
the depressive symptoms of college students during the
COVID-19 pandemic should be given more attention.
A generally accepted view is that college students’ de-

pressive symptoms are the result of a combination of
genetic, biological, psychological, interpersonal, and en-
vironmental factors [10]. Fear of the pandemic, home
quarantine and the misinformation spread on the Inter-
net are expected to aggravate psychological problems of
college students [11]. What’s more, due to the delays in
schools opening, Chinese college students have to con-
tinue their studies through online courses. For those
with poor adaptability, the change of teaching methods
may have a negative impact on their mental state.
With the development of positive psychology, scholars

pay more attention to the positive psychological factors
[12]. Some experts have already appealed for more re-
searches from the perspective of positive psychology to
deal with the mental health crisis caused by the COVID-
19 pandemic [13]. Perceived social support (PSS) is one
of the most important psychological resources to cope
with challenging life events [14]. Social support has been
reported to have a protective effect on college students’
mental health [15]. Furthermore, the inadequate social
support may increase the risk of depressive symptoms
among college students [16]. Moreover, as an internal
psychological resource, hope is closely related to an

individual’s goals and expectations for the future and
can have a positive impact on one’s behavior and atti-
tude [17]. Studies have shown that hope can moderate
the relationship between negative life events and depres-
sive symptoms [18]. When faced with life challenges,
people with higher levels of hope are less likely to de-
velop depressive symptoms. During home quarantine,
the effects of PSS and hope on mental health of college
students should not be ignored.
To sum up, this study was designed to investigate the

prevalence of depressive symptoms among college stu-
dents, and to explore its association with COVID-19-
related perception and behavior, perception of online
education, PSS and hope. In addition, we hope to pro-
vide a theoretical basis for the psychological
interventions.

Methods
Ethics statement
This study was approved by the Committee on Human
Experimentation of China Medical University
(YDJK2020022). The study process was in accordance
with the ethical standards. The purpose and process of
this study were shown on the first page of the electronic
questionnaire. This study gained informed consent from
all the participants. Each participant in this survey need
to provide his/her name, student number, school name,
major and so on. The data obtained was kept confiden-
tial and anonymous to protect their privacy.

Study design and sampling
This online cross-sectional study was conducted from
March 3–15, 2020. Chinese college students were invited
to participate in this web-based survey. By scanning QR
code on Wechat, the participants entered the Wenjuanx-
ing platform to complete electronic questionnaires. Fi-
nally, our electronic questionnaire was clicked 1775
times. After removing some incomplete questionnaires,
1681 Chinese college students from 33 provinces and
autonomous regions became our research subjects. The
response rate was 94.7%, eventually.

Study variables and outcomes
In addition to depressive symptoms, PSS and hope, the
self-designed items were used to describe the partici-
pants’ demographic characteristics, COVID-19-related
perception and behavior, perception of online education
(Additional file 1). Five demographic variables included
gender, major, grade, region, and monthly disposable in-
come. Major was divided into “medical related majors”
and “others”. Grade was categorized into “1/2″ and “3/
4/5″. Region included “rural” and “urban”. Monthly dis-
posable income (yuan) was divided into “≤1000″, “1001–
2000″ and “> 2000″.
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COVID-19-related perception contains four variables,
including information sources, fear of COVID-19, af-
fected by global pandemic and influence on social inter-
action. COVID-19-related behavior consists of taking
preventive medicine, sleep problems and going out. Per-
ception of online education contains two variables: per-
ceived more stress and overall satisfaction with online
education.

Data collection tools
The Center for Epidemiologic Studies Depression scale
(CES-D) was used to evaluate depressive symptoms [19].
This scale contains 20 items to describe the frequency of
the participants’ feelings in the past week. Each item has
four options from 0 (rarely, less than 1 day) to 3 (most
or all of the time, 5–7 days). The total score is from 0 to
60, with a higher score presenting more serious depres-
sive symptoms. Individuals with a total score of 16 or
more were considered to have depressive symptoms.
CES-D has been demonstrated to have satisfactory valid-
ity and reliability for Chinese college students [20, 21].
In our study, the Cronbach’s alpha coefficient was 0.948.
To evaluate PSS, we adopted the Multi-Dimensional

Scale of Perceived Social Support (MSPSS) [22]. This
scale consists of 12 items, and each item scores from 1
(strongly disagree) to 7 (strongly agree). Higher total
score means a higher level of PSS. The total score be-
tween 12 and 36 was defined as low support state, 37–
60 as moderate support state, and 61–84 as high support
state [23]. In this study, less than 2% (30) of the partici-
pants had a low level of PSS. Therefore, we combined
college students in low support state and moderate sup-
port state into one group. Finally, the level of PSS was
divided into two groups: “moderate” (summed score ≤
60) and “high” (summed score ≥ 61). The Chinese ver-
sion of MSPSS has been verified to have good reliability
and validity [24, 25]. In this study, the Cronbach’s alpha
coefficient was 0.960.
The Herth Hope Index (HHI) was chosen to evaluate

the level of hope [26]. HHI contains 12 items with each
item scoring from 1 (very disagree) to 4 (very agree).
The total score is between 12 and 48. A total score from
12 to 23 indicates a low level of hope, 24 to 35 as a mod-
erate level, and 36 to 48 as a high level [27]. Because less
than 1% (12) of college students were at a low hope level
in this study, we combined college students with a low
hope level and a moderate hope level into one group.
Eventually, the level of hope was categorized as “moder-
ate” (total score ≤ 35) and “high” (total score ≥ 36). The
HHI has been widely used at home and abroad and
owns satisfactory reliability and validity [28, 29]. The
Cronbach’s alpha coefficient for HHI was 0.928 in the
present study.

Data analyses
SAS University Edition was chosen for data analyses and
statistically significance was considered as a two-tailed
P-value < 0.05. The χ2 test or Cochran-Armitage trend
test were used to explore the relationship between inde-
pendent variables and the prevalence of depressive
symptoms. The independent variables whose Chi-square
P-value was less than 0.05 entered into multivariable lo-
gical regression. Potentially confounding demographic
variables (gender, grade, monthly disposable income)
were not included in the unadjusted model, while they
were added to the adjusted model. The Nagelkerke-R2

was the coefficient of determination. The Hosmer-
Lemeshow test was used to examine the goodness-of-fit
of the models, and P-value > 0.05 indicated adequate
fitness.

Results
Demographic variables and prevalence of depressive
symptoms
Of the 1681 college students, the prevalence of depres-
sive symptoms was 56.8% (955). Table 1 displayed the
relationship between demographic variables and preva-
lence of depressive symptoms. 64.8% of the participants
were female, who showed a significantly lower preva-
lence of depressive symptoms than males (P < 0.001).
Compared with those in grades “1/2”, college students in
grades “3/4/5” showed a significantly higher prevalence
of depressive symptoms (P = 0.010). About 61.7% of the
participants had a monthly disposable income between
1001 and 2000 yuan. The results of Cochran-Armitage
trend test described a trend that the prevalence of de-
pressive symptoms decreased as the income rose (P =
0.010). However, no significant difference in the preva-
lence of depressive symptoms was found between med-
ical related majors and other majors (P = 0.959). 73.8%
of college students were from urban areas, and no differ-
ence was found in the prevalence of depressive symp-
toms between urban and rural college students (P =
0.163).

COVID-19-related perception and prevalence of
depressive symptoms
As shown in Table 2, college students with less informa-
tion sources had a higher prevalence of depressive symp-
toms than those with more information sources (P =
0.009). About 64.2% of college students expressed fear
about the COVID-19 pandemic and showed a higher
prevalence of depressive symptoms (P < 0.001). Nearly
76.2% of the participants thought the recovery of Chin-
ese economy and the health of Chinese citizens would
be affected by the global pandemic of COVID-19, and
they had a higher prevalence of depressive symptoms
(P < 0.001). The proportion of college students who
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thought their social interactions were affected was
37.7%, and these students showed a significantly higher
prevalence of depressive symptoms (P < 0.001).

COVID-19-related behavior and prevalence of depressive
symptoms
Table 3 displayed the results of χ2 tests exploring the re-
lationship between COVID-19-related behavior and de-
pressive symptoms. 14.8% of the participants have tried
to take some medicine in the hope of preventing
COVID-19, and they showed a higher prevalence of

depressive symptoms but no statistical difference (P =
0.093). College students with sleep problems (47.1%) had
a higher prevalence of depressive symptoms than those
without sleep problems (P < 0.001). Additionally, college
students were vulnerable to depressive symptoms when
family members (or people living with them) went out
for entertainment (P < 0.001).

Perception of online education and prevalence of
depressive symptoms
As displayed in Tables 4, 28.9% of the students thought
traditional teaching mode was more stressful than online
education, and about 30.4% of the students thought on-
line education was more stressful than traditional teach-
ing mode. Moreover, the results of Cochran-Armitage

Table 1 Demographic characteristics of college students

Variables n (%) Depressive symptoms χ2orZ P-value

No, n (%) Yes, n (%)

Gender 32.942 < 0.001

Male 592 (35.2) 200 (33.8) 392 (66.2)

Female 1089 (64.8) 526 (48.3) 563 (51.7)

Major 0.003 0.959

Others 536 (31.9) 231 (43.1) 305 (56.9)

Medical related major 1145 (68.1) 495 (43.2) 650 (56.8)

Grade 6.595 0.010

1/2 1222 (72.7) 551 (45.1) 671 (54.9)

3/4/5 459 (27.3) 175 (38.1) 284 (61.9)

Region 1.946 0.163

Rural 441 (26.2) 178 (40.4) 263 (59.6)

Urban 1240 (73.8) 548 (44.2) 692 (55.8)

Monthly disposable income 2.582 0.010

≤ 1000 367 (21.8) 147 (40.0) 220 (60.0)

1001–2000 1038 (61.7) 439 (42.3) 599 (57.7)

> 2000 276 (16.4) 140 (50.7) 136 (49.3)

Table 2 Relationship between COVID-19-related perception and
depressive symptoms

Variables N (%) Depressive symptoms χ2 P-value

No, n (%) Yes, n (%)

Information sources 6.883 0.009

≤ 3 749 (44.6) 297 (39.7) 452 (60.3)

≥ 4 932 (55.4) 429 (46.0) 503 (54.0)

Fear of COVID-19 27.439 < 0.001

No 602 (35.8) 311 (51.7) 291 (48.3)

Yes 1079 (64.2) 415 (38.5) 664 (61.5)

Affected by global pandemic 19.558 < 0.001

Moderate 400 (23.8) 211 (52.8) 189 (47.3)

High 1281 (76.2) 515 (40.2) 766 (59.8)

Influence on social interaction 13.671 < 0.001

No 1048 (62.3) 489 (46.7) 559 (53.3)

Yes 633 (37.7) 237 (37.4) 396 (62.6)

Table 3 Relationship between COVID-19-related behavior and
depressive symptoms

Variables N (%) Depressive symptoms χ2 P-value

No, n (%) Yes, n (%)

Taking preventive medicine 2.826 0.093

No 1433 (85.2) 631 (44.0) 802 (56.0)

Yes 248 (14.8) 95 (38.3) 153 (61.7)

Sleep problems 133.323 < 0.001

No 889 (52.9) 501 (56.4) 388 (43.6)

Yes 792 (47.1) 225 (28.4) 567 (71.6)

Going Out 22.240 < 0.001

No 1541 (91.7) 692 (44.9) 849 (55.1)

Yes 140 (8.3) 34 (24.3) 106 (75.7)
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trend test showed there was a significant difference in
the prevalence of depressive symptoms among the three
groups (P < 0.001). 36.3% of the college students were
dissatisfied with the online education, and they showed a
higher prevalence of depressive symptoms (P < 0.001).

PSS, hope and the prevalence of depressive symptoms
Table 5 showed the differences in PSS, hope between
college students with and without depressive symptoms.
71.2% of college students had high level of PSS and
showed lower prevalence of depressive symptoms than
those with moderate level of PSS (P < 0.001). Similarly,
nearly 70.6% of the participants had a higher level of
hope and they owned a significantly lower prevalence of
depressive symptoms than those with moderate level of
hope (P < 0.001).

The results of multivariable logistic regression analysis
Multivariable logistic regression analysis was performed
to identify which determinants contributed most to the
likelihood of depressive symptoms. The results of the
unadjusted model and the model adjusting for poten-
tially confounding demographic factors were reported in
Table 6. Gender, grade and monthly disposable income
entered the adjusted model as control variables. The
Nagelkerke-R2 for the unadjusted and adjusted models
were 0.440 and 0.456, respectively. The Hosmer-
Lemeshow tests demonstrated the adequate fitness for

the unadjusted model (χ2 = 3.813, P = 0.874) and ad-
justed model (χ2 = 8.714, P = 0.367).
Sleep problems, family members’ going out, perceived

more stress for online education, fear of COVID-19, in-
fluence on social interaction and higher grades were
considered as risk factors of depressive symptoms. Per-
ceived social support, hope, female and higher monthly
disposable income were identified as protective factors
against depressive symptoms.

Discussion
In the present study, the prevalence of depressive symp-
toms of college students was 56.8%, which was higher
than that of the general population (29.1%) [30], and
that of Chinese citizens aged ≥18 years old during the
COVID-19 pandemic (48.3%) [31]. This suggested that
the mental health of college students during the
COVID-19 pandemic should not be ignored.

Risk factors of depressive symptoms
The results of this study suggested the relationship
between sleep problems and depressive symptoms.
Previous studies have shown that sleep problems are
common among college students [32]. As a key indi-
cator of health and happiness, high-quality sleep is
good for relieving stress and strengthening the body’s
immunity [33]. College students who often suffer
from sleep problems are prone to feel tired, lack en-
ergy, produce irritability, restlessness and other bad
emotions, which may be associated with more serious
depressive symptoms [32].
Fear of COVID-19 and family members’ (or people liv-

ing with them) going out for recreational activities dur-
ing home quarantine were associated with more severe
depressive symptoms in college students. The increasing
number of confirmed cases and deaths has contributed
to the negative emotions of college students. If there are
still family members out, they may be more worried
about the health of their family members and them-
selves, leading to additional depressive symptoms [34].
Moreover, this study found that college students who
perceived more stress due to the online education than

Table 4 Relationship between perception of online education
and depressive symptoms

Variables N (%) Depressive
symptoms

χ2orZ P-value

No, n (%) Yes, n (%)

Perceived more stress −4.911 < 0.001

Disagree 486 (28.9) 255 (52.5) 231 (47.5)

Equal 684 (40.7) 282 (41.2) 402 (58.8)

Agree 511 (30.4) 189 (37.0) 322 (63.0)

Overall satisfaction 20.720 < 0.001

Satisfaction 1071 (63.7) 507 (47.3) 564 (52.7)

Dissatisfaction 610 (36.3) 219 (35.9) 391 (64.1)

Table 5 Relationship between PSS, hope and the prevalence of depressive symptoms

Variables N (%) Depressive symptoms χ2 P-value

No, n (%) Yes, n (%)

Perceived social support 173.232 < 0.001

Moderate 484 (28.8) 88 (18.2) 396 (81.8)

High 1197 (71.2) 638 (53.3) 559 (46.7)

Hope 415.912 < 0.001

Moderate 495 (29.4) 25 (5.1) 470 (94.9)

High 1186 (70.6) 701 (59.1) 485 (40.9)
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traditional teaching mode reported a higher prevalence
of depressive symptoms. In order not to affect the teach-
ing plan, the universities began to conduct online educa-
tion. In the face of this new teaching mode, college
students with different adaptability may have different
degrees of psychological pressure [35, 36].
College students who felt their social interactions were

affected had a higher prevalence of depressive symp-
toms. Normal social interaction is essential in life. Good
social relationship lets college students perceive ad-
equate support from classmates, friends and society,
which is conducive to physical and mental development
[37]. The current pandemic has resulted in social isola-
tion to some extent, and social interactions are affected,
which is harmful to the physical and mental health of
college students. As Matthews et al. has found, increased
loneliness caused by social isolation can be a risk factor
for depressive symptoms [38]. Students in higher grades
showed a higher prevalence of depressive symptoms. Se-
nior students have heavier learning tasks and also face
the pressure of employment. The COVID-19 pandemic
brings more inconvenience to senior students, which in-
creases the risk of developing depressive symptoms [39].

Protective factors of depressive symptoms
Female college students showed a lower prevalence of
depressive symptoms. This is consistent with the results
of Xu et al. on Chinese college students (31.1% for males
vs. 28.4% for females) [21]. However, the gender differ-
ences in college students’ psychological problems are

still controversial [40], and need to be further studied
based on different cultural backgrounds. A higher level
of disposable income was possibly a protective factor
against depressive symptoms. During the pandemic,
higher income gives college students confidence that the
supply of food and water can be guaranteed [41].
More importantly, we found that higher level of PSS

was associated with lower prevalence of depressive
symptoms, which is similar to the findings that social
support has a protective effect on college students’ anx-
iety symptoms during COVID-19 pandemic [15]. As a
positive psychological resource, PSS is closely related to
an individual’s health and well-being [14]. As a special
group, college students’ physical and mental develop-
ment is not mature, and they are more likely to have
psychological problems during the epidemic [30]. The
family is an important source of social support, espe-
cially during the home quarantine [22]. From the per-
spective of family support, providing college students
with enough care and encouragement will help them to
overcome negative psychology and reduce the occur-
rence of psychological problems [15]. During the current
pandemic, the community actively provided assistance to
the residents. Free psychological hotline consultations
have been put in place nationwide [42]. These are all
measures to increase PSS of the residents.
A lower prevalence of depressive symptoms was ob-

served among college students with high level of hope.
Visser et al. found that higher levels of hope could mod-
erate the effect of negative life events on depressive

Table 6 Multivariable logistic regression of factors affecting depressive symptoms

Variables Unadjusted Model Adjusted Model

OR (95% CI) P OR (95% CI) P

Sleep problems (Yes vs. No) 2.575 (2.022, 3.281) < 0.001 2.678 (2.094, 3.424) < 0.001

Going out (Yes vs. No) 1.800 (1.110, 2.918) 0.017 1.775 (1.089, 2.894) 0.021

Perceived more stress 1(Equal vs. Disagree) 1.584 (1.179, 2.127) 0.002 1.621 (1.200, 2.191) 0.002

Perceived more stress 2 (Agree vs. Disagree) 1.665 (1.213, 2.286) 0.002 1.642 (1.191, 2.263) 0.003

Fear of COVID-19 (Yes vs. No) 1.311 (1.021, 1.682) 0.034 1.450 (1.121, 1.876) 0.005

Influence on social interaction (Yes vs. No) 1.377 (1.075, 1.765) 0.011 1.354 (1.053, 1.741) 0.018

Affected by global pandemic(High vs. Moderate) 1.355 (1.022, 1.797) 0.035 1.320 (0.992, 1.757) 0.057

Information source (≥ 4 vs. ≤3) 0.974 (0.765, 1.241) 0.834 0.966 (0.756, 1.234) 0.780

Overall satisfaction (Dissatisfaction vs. Satisfaction) 0.954 (0.733, 1.241) 0.725 0.894 (0.683, 1.170) 0.416

PSS (High vs. Moderate) 0.347 (0.255, 0.473) < 0.001 0.354 (0.259, 0.484) < 0.001

Hope (High vs. Moderate) 0.051 (0.033, 0.078) < 0.001 0.052 (0.034, 0.080) < 0.001

Gender (Female vs. Male) – 0.557 (0.427, 0.725) < 0.001

Grade (3/4/5 vs. 1/2) – 1.378 (1.046, 1.816) 0.023

Income 1 (1001–2000 vs. ≤1000) – 1.100 (0.809, 1.495) 0.543

Income 2 (> 2000 vs. ≤1000) – 0.666 (0.447, 0.993) 0.046

Nagelkerke-R2 0.440 0.456

Notes: PSS perceived social support; income, monthly disposable income; OR odds ratio
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symptoms, and this effect did not differ across ethnic
groups [18]. Arnau et al. identified the protective effect
of hope on college students’ depressive symptoms
through two cross-lagged panel models [43]. When fa-
cing challenges in life, a college student with hope tends
to have a positive attitude, be confident in solving prob-
lems, and take a positive coping style [44]. As COVID-
19 continues to spread globally, psychological problems
have become widespread, not just among patients and
medical staff [45]. Due to the unavailability of vaccines,
the unpredictability of the pandemic and the indefinite
quarantine, the Chinese people are facing huge psycho-
logical pressure, and the college students are no excep-
tion [30]. Strategies and measures to improve college
students’ level of hope may help to reduce the depressive
symptoms.

Strengths and limitations
COVID-19 spreads rapidly all over the world. To some
extent, this study adds to the research on college stu-
dents’ mental health and public health. We studied the
relationship between demographic characteristics,
COVID-19-related perception and behavior, perception
of online education, positive psychological factors and
depressive symptoms among college students at the
same time.
Some limitations should be discussed. First, this cross-

sectional study cannot allow us to demonstrate the
causal relationship between variables. Second, self-
reported questionnaire was conducted online, which will
lead to recall bias and response bias to some extent. We
have tried to reduce these biases by using CES-D, MSPS
S and HHI whose satisfactory reliability and validity have
been verified in Chinese. Finally, in addition to the vari-
ables we took into account, there may be other factors
that were associated with the prevalence of depressive
symptoms in college students.

Conclusions
Chinese college students have experienced a higher
prevalence of depressive symptoms during the COVID-
19 pandemic. It is important to find ways to alleviate the
pressure and fear of college students, to provide them
with more social support, and to help them adapt to the
changes in learning style and lifestyle. The government
can open free psychological hotline consultations to help
college students solve their psychological problems. The
media should release correct information timely and
prevent the spread of rumors. Universities can actively
organize health education activities and encourage col-
lege students to arrange their time reasonably and take
the initiative to find a suitable way to relieve stress dur-
ing home quarantine.
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