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Abstract

Objective: The coronavirus disease 2019 (COVID-19) pandemic, a major public health crisis, harms individuals' mental
health. This 3-wave repeated survey aimed to examine the prevalence and correlates of suicidal ideation at different
stages of the COVID-19 pandemic in a large sample of college students in China.

Methods: Using a repeated cross-sectional survey design, we conducted 3 online surveys of college students during
the COVID-19 pandemic at 22 universities in Guandong, China. The 3 surveys were conducted during the outbreak
period (T1: 3 February to 10 February 2020, N=164,101), remission period (T2: 24 March to 3 April 2020, N=148,384),
and normalized prevention and control period (T3: 1 June to 15 June 2020, N=159,187). Suicidal ideation was
measured by the ninth item of the Patient Health Questionnaire-9. A range of suicide-related factors was assessed,
including sociodemographic characteristics, depression, anxiety, insomnia, pre-existing mental health problems, and
COVID-19-related factors.

Results: The prevalence of suicidal ideation was 8.5%, 11.0% and 12.6% at T1, T2, and T3, respectively. Male sex (aOR:
1.35-1.44, Ps<0.001), poor self-perceived mental health (aOR: 2.25-2.81, Ps <0.001), mental diseases (@aOR: 1.52-2.09,
P<0.001), prior psychological counseling (aOR: 1.23-1.37, Ps <0.01), negative perception of the risk of the COVID-19
epidemic (@OR: 1.14-1.36, Ps <0.001), depressive symptoms (aOR: 2.51-303, Ps<0.001) and anxiety symptoms (@OR:
1.62-101.11, Ps<0.001) were associated with an increased risk of suicidal ideation.

Conclusion: Suicidal ideation appeared to increase during the COVID-19 pandemic remission period among college
students in China. Multiple factors, especially mental health problems, are associated with suicidal ideation. Psycho-
social interventions should be implemented during and after the COVID-19 pandemic to reduce suicide risk among
college students.
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Introduction

The rapid global spread of coronavirus disease 2019
(COVID-19) led to a pandemic, which has been declared
by the World Health Organization to be an international
' Department of Psychology, School of Public Health, Southern Medical crisis [1]. Such a crisis can be emotionally challenging
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students. They bear various pressures, such as academic
burdens, financial difficulties and interpersonal rela-
tionships [2], and show a stronger stress response to
the COVID-19 pandemic [3, 4]. A survey of 2038 Chi-
nese college students conducted by Chi et al. during the
COVID-19 outbreak found high levels of mental health
problems and distress among college students [5].

In response to the prevention and control measures of
the pandemic, the Ministry of Education of the People’s
Republic of China announced on January 27, 2020 that
the opening of colleges and universities had been post-
poned and advocated the measures of “classes suspended
but learning continues” [6]. Most colleges and universi-
ties were using online delivery for the spring semester in
2020 to provide college students with free and open high-
quality online courses and teaching resources so that
they could carry out online learning, online discussion,
Q&A counseling, and online examinations. However,
long-term school closures and social distancing during
the COVID-19 pandemic may have had a far-reaching
impact on the daily lives of college students [7], and the
negative psychological effects of social isolation are clear.
For instance, the limitations of online learning, such
as inefficient learning, lack of eye contact and feedback
from teachers, inattention, and difficulty in maintain-
ing academic integrity, are also of concern [8]. Keeping
physical distance and losing face-to-face contact with
friends may impede the maintenance and development
of interpersonal relationships and lead to loneliness, dis-
tress, boredom and disappointment. The relatively unfree
state and limited activity space may impact and restrict
activities that are vital to students’ identity development
(e.g., part-time jobs, extracurricular activities), resulting
in less physical activity and biorhythm disorders. Staying
close to caregivers (almost 24/7) and lacking sufficient
personal space in the family may contribute to frequent
parent—child conflicts and a surge in family pressure.
Moreover, uncertainty about examination and admis-
sion arrangements and obstacles to personal develop-
ment may cause anxiety and concern. The above negative
psychological effects of isolation may potentially increase
the risk of suicide [9].

The outbreak and prevalence of infectious diseases
(such as COVID-19) can lead to an increase in suicide
rates [10, 11] and suicidal self-harm behaviors (includ-
ing suicidal ideas, plans and attempts) [12]. The stress
diathesis model [13] posits that stress caused by stressful
events (e.g., the COVID-19 pandemic) will cause suscep-
tible people (e.g., college students) to feel anxiety, anger,
frustration and despair, affecting their ability to cope with
the situation and making them less effective at doing so,
which will contribute to suicide. The results of an online
survey on the mental health of 1000 Greek university
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students showed that, in the early stages of the COVID-
19 lockdown, students’ suicidal thoughts increased by
63.3% [14]. Additionally, a large repeated cross-sectional
study in Poland revealed that, in the first two months of
the COVID-19 pandemic in Europe, young adult stu-
dents (aged 18-24 years) had more symptoms of suicidal-
ity than adult students (> 25 years) [2]. A cross-sectional
online survey in Bangladesh also suggested that suicidal
ideation was common among Bangladeshi college stu-
dents during the COVID-19 pandemic, with an estimated
prevalence rate of 12.8% [15]. However, an empirical
study on the suicide status of Chinese college students
during the COVID-19 pandemic has not been reported.
In addition, it is unclear which potential factors of the
pandemic may be related to suicidal ideation of college
students, and this lack of knowledge may impede appro-
priate and timely psychological interventions.

Furthermore, widely-reported studies modeling the
effect of the COVID-19 pandemic on suicide rates pre-
dicted increases ranging from 1 to 145%, largely reflect-
ing variation in underlying assumptions [16, 17]. There
have been huge differences in the suicide rates between
different countries at different stages of the epidemic,
showing inconsistent trends. For example, reports indi-
cated a rise in suicides (Nepal), no rise in suicide rates
(USA, Australia, and England), or a decline (Japan,
Norway and Peru) in the early months of the pandemic
[18-24]. Timely suicide-rate data are crucial. China has
gone through three stages in the process of fighting the
COVID-19 pandemic, including an outbreak period
(where the total confirmed cases in China soared), a
remission period (the pandemic in China was basically
under control, with zero new confirmed cases in Hubei
Province and a decline in the number of newly confirmed
cases nationwide) and a normalized prevention and con-
trol period (the pandemic situation was generally in a
sporadic state, cases originating abroad had been effec-
tively controlled, and pandemic prevention and control
work shifted from an emergency state to a normal state).
However, to the best of our knowledge, most of the exist-
ing studies have had cross-sectional designs. Little is
known about suicide status and changing trends among
college students since the outbreak of the pandemic,
which may hinder educators, managers and policy mak-
ers from formulating effective interventions to prevent
the adverse effects of social isolation.

To fill this gap, we conducted a large-scale repeated
cross-sectional study of Chinese college students during
the outbreak period (T1: February 3 to 10, 2020), remis-
sion period (T2: March 24 to April 3, 2020), and normal-
ized prevention and control period (T3: June 1 to 15,
2020) of the COVID-19 pandemic (see Fig. 1), aiming
to reveal the prevalence of suicidal ideation and identify
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Fig. 1 Timeline of the development of the COVID-19 pandemic in China from December 8, 2019, to June 28, 2020

its influencing factors among college students in differ-
ent periods of the COVID-19 pandemic. The goal of the
study was help policymakers and school counselors more
successfully identify high-risk individuals when planning
targeted early interventions.

Methods

Participants and procedure

This large-scale repeated cross-sectional survey was
conducted in colleges and universities in Guangdong
Province, which ranked first behind Hubei Province in
the number of confirmed cases at the outbreak stage of
the pandemic in China. In total, 22 colleges and univer-
sities, which included 11 undergraduate colleges and
technical colleges, were selected to participate in the
current survey, which was conducted from February 3
to 10 (T1), March 24 to April 3 (T2) and June 1 to 15
(T3) in 2020. We prepared a normative notice applica-
ble to these 22 schools, including the online survey’s
purpose, significance, deadline and mode of participa-
tion. The director of each school’s psychological coun-
seling center or full-time psychological teacher was
the responsible party, and they were responsible for
sending the above notice to each student via WeChat
or QQ and communicating closely with us about any
problems or difficulties encountered. Participants could

use WeChat to access the survey and answer the online
questionnaire by scanning the two-dimensional bar-
code or clicking on the relevant link within the survey
period. They were asked to carefully read the instruc-
tions about the purpose and method of filling out the
questionnaire. All of the participants volunteered to
participate in the study and were allowed to with-
draw at any time. We obtained the participants’ online
informed consent before formal implementation of the
survey. Confidentiality of data and participants’ per-
sonal information was ensured. After completing the
questionnaire, participants could take part in the lot-
tery, and the prizes were generally discount coupons.

The contents of the questionnaire consisted of demo-
graphic data, factors related to the COVID-19 pan-
demic, psychosocial factors, and mental health status
(including depressive, anxiety, and insomnia symp-
toms, and suicidal ideation). The effective sample sizes
of T1, T2, and T3 were 164,101, 148,384, and 159,187,
respectively, and the effective rates were 88.3%, 95.4%,
and 95.7%, respectively. It is worth noting that since
the three samples of this study were independent, some
students may have participated in the survey for more
than one wave, but we did not track these parts. This
study was approved by the appropriate institutional
research and ethics committee.
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Measurement

Demographics and COVID-19 related information

The participants provided demographic information
including age, sex (male or female), grade (freshman,
sophomore, junior, senior, or graduate), family resi-
dence (rural, town, small city, or major city), psychiat-
ric history (yes or no), physical health problems (yes or
no), counseling history (yes or no), self-perceived phys-
ical and mental health (good, average or poor), psy-
chological assistance for COVID-19 (yes or no), beliefs
toward the COVID-19 pandemic, and social media
exposure to COVID-19 (<1 h/day, 1-2 h/day or>2 h/
day).

Suicidal ideation

Suicidal ideation was evaluated by item 9 of the Patient
Health Questionnaire (PHQ) (referred to hereafter as
the “PHQ-9 suicide item”), which was used to evaluate
the frequency of passive thoughts of death or self-injury
within the last two weeks. The PHQ-9 suicide item offers
a score of 0 to 3 to answer the following question: "How
often have you been bothered by thoughts that you would
be better off dead or of hurting yourself in some way?"
Possible answers include "not at all" (0), "a few days" (1),
"more than half of the days" (2), and "almost every day"
(3). The PHQ-9 suicide item has been widely used as a
single measure to assess suicidal ideation in previous
studies [25]. Any score on the PHQ-9 suicide item greater
than 0 indicates probable suicidal ideation [26, 27].

Depressive symptoms

The 9-item Patient Health Questionnaire (PHQ-9) is a
self-report scale consisting of 9 items assessing an indi-
vidual’s depressive symptoms over the previous 2 weeks
[28]. The PHQ-9 is rated on a 4-point Likert scale, and
the total score ranges from 0 to 27, with higher scores
indicating more serious depressive symptoms. In the cur-
rent study, we used the score of the first eight items of
the PHQ-9 to evaluate depressive symptoms (referred to
hereafter as the “PHQ-8"). Cronbach’s a for the PHQ-8
in the current study was 0.88 at T1, 0.91 at T2, and 0.92
at T3.

Anxiety symptoms

The Chinese version of the Generalized Anxiety Disorder
Scale (GAD-7) is a 7-item self-report scale that is widely
used to evaluate anxiety symptoms [29]. The participants
were asked to report their symptoms of anxiety over the
previous 2 weeks on a Likert scale from 0 (not at all) to
3 (nearly every day), for a total score ranging from 0 to
21. A higher score indicated a higher degree of anxiety
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symptoms. Cronbach’s a for the GAD-7 in the current
study was 0.92 at T1, 0.93 at T2, and 0.94 at T3.

Insomnia symptoms

The Youth Self-Rating Insomnia Scale (YSIS) is a brief,
reliable and valid tool to assess insomnia symptoms, per-
ceived sleep quality and insufficiency, and impaired day-
time functioning among Chinese youth [30]. The YSIS
consists of 8 items, each of which is rated on a 5-point
scale. Summing the scores of the 8 items yields the total
YSIS score, ranging from 8 to 40. A higher total score on
the YSIS indicates greater insomnia severity during the
previous month. Cronbach’s « for the YSIS in the current
study was 0.89 at T1, 0.90 at T2, and 0.90 at T3.

Statistical analyses

Data were analyzed with SPSS Version 25.0. Descriptive
statistics, including frequencies and central tendencies,
were calculated to characterize the sample’s demographic
profile. The chi-square test was used to test the difference
between the prevalence of suicidal ideation from T1 to
T3. Binary and multiple logistic regression analyses were
performed to explore the potential factors influencing
suicidal ideation during the COVID-19 pandemic. The
three mental health symptoms (depression, anxiety, and
insomnia) were divided into four groups using quartiles,
indicating the position of the score in the sample. The
first quartile was 0-25%, the second was 25%-50%, the
third was 50%-75%, and the fourth was 75%-100%. Odds
ratios (ORs) and 95% confidence intervals (95% Cls) were
obtained from the logistic regression models. P <0.05 was
considered statistically significant.

Results

Descriptive characteristics

The descriptive characteristics of the participants are
reported in Table 1. In the three-wave survey, the aver-
age age of the college students was approximately
20 years old. Freshmen accounted for the largest propor-
tion (>30%). The number of females was approximately
three times that of males, with T1 females accounting for
63.16%, T2 females accounting for 62.6%, and T3 females
accounting for 62.14%. Detailed sample demographics
and health behavior at the three time points are shown
in Table 1.

Prevalence of suicidal ideation at T1-T3

As shown in Fig. 2, the prevalence of suicidal ideation at
T1, T2 and T3 was 8.5% (95% CI: [8.3, 8.6]), 11.0% (95%
CI: [10.8, 11.1]) and 14.3% (95% CI: [14.2, 14.5]), respec-
tively. The x* test between the groups was significant,
x> =2795.35, P<0.001, showing an overall upward trend.



Liang et al. BMC Psychiatry (2022) 22:336 Page 5 of 12
Table 1 Descriptive characteristics of the sampled college students
Variables T1N (%) T2 N (%) T3 N (%)
Sex
Male 60,456(36.84%) 55,484(37.40%) 60,270(37.86%)
Female 103,645(63.16%) 92,859(62.60%) 98,917(62.14%)
Grade
Freshman year 51,963(31.67%) 47,665(32.10%) 50,452(31.69%)
Sophomore year 46,110(28.10%) 41,685(28.10%) 45,600(28.65%)
Junior year 38,656(23.56%) 33,522(22.60%) 35,107(22.05%)
Senior year 20,740(12.64%) 17,008(11.47%) 19,091(11.99%)
Graduate students 6632(4.04%) 8463(5.71%) 8937(5.61%)
Residence
Rural area - 59,587(40.20%) 59,209(37.19%)
Town - 41,782(28.20%) 45,084(28.32%)
Small and medium-sized cities - 29,408(19.80%) 33,158(20.83%)
Major cities - 17,566(11.80%) 21,736(13.65%)
Major physical health problem
Yes 822(0.50%) 942(0.64%) 531(0.33%)
No 163,279(99.50%) 147,401(99.36%) 158,656(99.67%)
Self-perceived physical health
Good 155,257(94.6%) 141,501(95.4%) 151,965(95.5%)
Average 8632(5.3%) 6651(4.5%) 6834(4.3%)
Poor 212(0.1%) 191(0.1%) 388(0.2%)
Mental illness
Yes 1432(0.87%) 1359(0.92%) 1287(0.81%)
No 162,669(99.13%) 146,984(99.08%) 157,900(99.19%)
Self-perceived mental health
Good 149,251(91.0%) 131,097(88.4%) 139,526(87.6%)
Average 14,004(8.5%) 16,136(10.9%) 17,579(11.0%)
Poor 846(0.5%) 1110(0.7%) 2082(1.4%)
Ever received counseling from a professional
Yes 7845(4.78%) 7402(4.99%) 7953(5.00%)
No 156,256(95.22%) 140,941(95.01%) 151,234(95.00%)
Psychological assistance since the outbreak
Yes 760(0.46%) 811(0.55%) 1047(0.66%)
No 163,341(99.54%) 147,532(99.45%) 158,140(99.34%)
COVID-19 prevention beliefs
Yes 157,846(96.19%) 145,211(97.89%) 155,518(97.70%)
No 6255(3.81%) 3132(2.11%) 3669(2.30%)
COVID-19 curative beliefs
Yes 158,790(96.76%) 144,900(97.68%) 154,280(96.92%)
No 5311(3.24%) 3443(2.32%) 4907(3.08%)
Implement COVID-19 preventive actions
Yes 157,609(96.04%) 145,118(97.83%) 155,803(97.87%)
No 6492(3.96%) 3225(2.17%) 3384(2.13%)
Social media exposure
1 h/Day 62,786(38.3%) 92,239(62.2%) 116,090(72.9%)
1-2 h/Day 75,073(45.7%) 47,520(32.0%) 37,791(23.8%)
>2 h/Day 26,242(16.0%) 8584(5.8%) 5306(3.3%)
YSIS
Q1 47,661(29.0%) 45,344(30.6%) 40,858(25.7%)
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Table 1 (continued)
Variables T1 N (%) T2 N (%) T3 N (%)
Q2 36,085(22.0%) 36,664(24.7%) 43,876(27.6%)
Q3 43,401(26.4%) 31,069(20.9%) 36,205(22.7%)
Q4 36,954(22.5%) 35,266(23.8%) 38,248(24.0%)
PHQ-8
Q1 47,252(28.8%) 41,350(27.9%) 37,321(23.4%)
Q2 46,539(28.4%) 34,626(23.3%) 42,305(26.6%)
Q3 34,395(21.0%) 41,448(27.9%) 60,485(38.0%)
Q4 35,915(21.9%) 30,919(20.8%) 19,076(12.0%)
GAD-7
Q1 0 73,566(49.6%) 70,818(44.5%)
Q2 83,942(51.2%) 14,907(10.0%) 13,524(8.5%)
Q3 40,592(24.7%) 23,848(16.1%) 41,908(26.3%)
Q4 39,567(24.1%) 36,022(24.3%) 32,937(20.7%)

Variables including family residence were not measured at T1 and are represented by “-". YSIS represents the total score of the Youth Self-Rating Insomnia Scale,
PHQ-8 represents the total score of the first eight items of the 9-item Patient Health Questionnaire depressive symptoms, and GAD-7 represents the total score of the
Generalized Anxiety Disorder Scale. Q1 represents the first quartile, Q2 represents the second quartile, Q3 represents the third quartile, and Q4 represents the fourth

quartile
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Fig. 2 Bar graph of the prevalence of suicidal ideation
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m Rates of suicidal ideation

Logistic regression analysis of factors associated

with suicidal ideation

The binary and multiple logistic regression analysis
results for the risk factors for suicidal ideation are shown
in Table 2. Binary and multiple logistic regression was
used to calculate the independent odds ratio (Crude OR,
cOR) and adjusted odds ratio (Adj OR, aOR) of the risk
factors for suicidal ideation, which were used to reflect
the OR of each factor individually and jointly when pre-
dicting suicidal ideation. Factors influencing suicidal ide-
ation include sex; grade; self-perceived physical health;
self-perceived mental health; major physical health prob-
lem; mental illness; psychological counseling experience;
psychological assistance for the COVID-19 pandemic;

daily time consuming epidemic information; awareness
of the COVID-19 pandemic; and insomnia, depression,
and anxiety.

All the influencing factors could independently pre-
dict suicidal ideation, but there were differences when
they were jointly predicted. For instance, being senior
at T2 (@OR=0.72, 95% CI: (0.65,0.78), P<0.001) and T3
(aOR=0.8, 95% CI: (0.74,0.87), P<0.001) was a protec-
tive factor for suicidal ideation when predicting suicidal
ideation jointly. Self-perceived physical health and psy-
chological assistance for the COVID-19 pandemic could
independently predict suicidal ideation, but the aOR
was not significant from T1 to T3 when predicting sui-
cidal ideation jointly (Ps>0.05). Consuming pandemic
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information for more than 2 h daily was a risk factor for
suicidal ideation when it was predicted separately (T1:
cOR=1.06, 95% CI: (1.01,1.12), P<0.01; T2: cOR=1.46,
95% CI. (1.37,1.56), P<0.001; T3: cOR=142, 95%
CI: (1.31,1.53), P<0.001). However, when jointly pre-
dicted, this variable became a protective factor at T1
(aOR=0.92, 95% CI: [0.87,0.98], P<0.001) and remained
a risk factor at T2 (aOR=1.20, 95% CI: (1.10,1.30),
P<0.001) and T3 (aOR=1.36, 95% CI: (1.24,1.50),
P<0.001). Depression and anxiety were positively corre-
lated with suicidal ideation when predicted individually
and jointly (Ps<0.001), while insomnia symptoms were
positively correlated when predicting suicidal ideation
alone (Ps<0.001), but the significant aOR of joint predic-
tion was less than 1.

Discussion

In one of the first large-scale, 3-wave cross-sectional
studies of suicidal ideation among Chinese home-quaran-
tined college students during the COVID-19 pandemic,
our findings reveal a clear upward trend in the prevalence
of suicidal ideation among college students during the
outbreak, remission and normalized prevention and con-
trol periods, which is consistent with the research results
of Debowska [2] and Connor [31]. The high and rising
suicidal ideation in this study confirms the profound
negative impact of the COVID-19 pandemic on college
students. The secondary consequences brought about by
the pandemic’s continued impact, including restrictions
on movement outdoors, obstacles in living arrangements,
limited interpersonal communication, postponement
or cancellation of academic activities and large-scale
examinations related to personal development, make col-
lege students feel distressed and worried. They can eas-
ily experience frustration when resolving various key life
changes (e.g., education, professional development, social
and romantic relationships). This frustration is some-
times so overwhelming that they may consider coping
with their fear, doom and despair by self-harm or suicide.
As Shneidman’s psychache theory holds [32], suicide is
the only way to solve the problem caused by psychologi-
cal pain. Once psychological pain exceeds the scope of
what a person can bear, suicide will occur. Although the
pandemic has been brought under control in China, the
prevalence of suicidal ideation is still on the rise, which
suggests that we need to remain vigilant about suicide
among college students, continue to monitor and track
suicidal ideation and identify appropriate response and
intervention strategies.

In this study, male sex, poor self-perceived mental
health, history of mental illness, counseling experience,
depression, anxiety and negative pandemic perception
(the belief that the COVID-19 pandemic is unpreventable
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and untreatable) were risk factors for suicidal ideation,
which was consistent with previous studies. A cross-
sectional survey of 560,000 Chinese adults in China [25]
showed that among college students, the prevalence of
suicidal ideation in males (19.1%) was higher than that
in females (11.9%), possibly because males were vulner-
able to depression, insomnia, and acute stress during the
COVID-19 pandemic [33]. Self-perceived mental health
is relatively stable between 23 and 33 years old and is
related to psychological disturbance. Both self-perceived
mental health and counseling experiences reflect the
level of individual perception of psychological problems
and reflect the seriousness of the psychological prob-
lems that individuals are experiencing. Previous research
has suggested that individuals who seek counseling are
more likely to experience symptoms of fear, trauma, and
depression than individuals who do not seek counseling
[34]. Chinese college students tend to seek help from out-
siders only when they encounter serious psychological
problems [35]. That is an avoidant coping strategy that is
positively related to Chinese young adults’ psychological
symptoms [36] and is generally associated with greater
psychological distress [37]. Unstable mental health con-
ditions can easily lead to individual suicide, which is
more pronounced in individuals with pre-existing mental
illness because they tend to be unable to cope with stress-
ful environments [38], such as the COVID-19 pandemic.
They may experience more severe symptoms and new
mental health problems, especially depression, anxiety,
and posttraumatic stress disorder, which are both associ-
ated with an increased risk of suicide. In addition, there
was a significant correlation between the appearance of
stress symptoms and people’s cognition of COVID-19.
Studies have confirmed that people who believe that the
epidemic is "unpreventable and incurable" have higher
stress levels and a higher prevalence of symptoms [39].
Negative perceptions may make the pandemic look more
catastrophic and dangerous, which in turn makes stu-
dents feel helpless, causing them to underestimate their
coping abilities and experience more psychological stress.

Inconsistent with previous studies, the results of the
current study indicated that when the pandemic moved
into remission and became normalized in the preven-
tion and control period, college seniors had less suicidal
ideation than students in the other years. Related stud-
ies found that uncertainty in the early stages of the pan-
demic increased anxiety about graduating, getting a job
or going on to further education and thus increased the
risk of developing mental health problems [40]. How-
ever, the Ministry of Education of the People’s Republic
of China has formulated timely psychological counseling
and employment policies [41], such as encouraging
enterprises to provide jobs, organizing online job fairs,
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broadening employment channels, encouraging inde-
pendent entrepreneurship, and strengthening psycholog-
ical counseling for employment, effectively helping these
students obtain employment and providing compensa-
tory opportunities for further studies, which somewhat
alleviates the psychological pressure on college seniors.

In this study, spending more than 2 h daily consum-
ing information on the pandemic was a risk factor for
suicidal ideation in T2 and T3, which is consistent with
the results of Li et al. [42]. The longer one reads about
COVID-19 every day, the more likely one is to have nega-
tive perceptions. Although large-scale pandemic media
broadcasts can provide people with information to better
understand the epidemic situation and nature of the dis-
ease, the information published and spread by many net-
works and media channels contains erroneous content
and rumors, which can lead to (erroneous) information
overload and subsequently to mental health problems
[43]. In addition, as people pay attention to updated
information on new cases and deaths every day, aware-
ness of the seriousness of COVID-19 has grown, leading
to a significant increase in panic, psychological stress,
and suicidal ideation. Different from previous studies, the
pandemic focus time of more than 2 h in this study was
a protective factor against suicidal ideation during the
outbreak period, which may be due to the lack of under-
standing and awareness of COVID-19 at the beginning
of the pandemic. In the early days of a pandemic, people
need to obtain information to understand the situation.
With an in-depth understanding of the nature of the pan-
demic, the sense of control will increase, and the experi-
ence of internal control will be enhanced, which should
create a buffer against psychological stress and thereby
reduce suicidal ideation [44].

During the COVID-19 pandemic, depression and
anxiety were risk factors for suicidal ideation in college
students, which is in line with previous findings [2]. Any
major outbreak will harm individuals and society, caus-
ing depression and anxiety, which are independent pre-
dictors of suicide [45, 46]. College students are young,
lack social experience, experience fluctuating emotions,
and lack coping experience and related knowledge. In
this study, their stress response was more prominent,
and the depression score and the proportion of mod-
erate to severe depression increased significantly [47].
The COVID-19 outbreak has caused college students to
face many life changes, which are stressful [48] and may
lead to depression and suicidal thoughts while they are
trying to cope and deal with stress. Wang and Zhao [49]
evaluated the anxiety status of 3611 Chinese college
students in the early stage of the outbreak and found
that they showed high anxiety about COVID-19. Some
studies conducted in China during SARS and H1NI
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also showed that college students felt obvious anxiety
and pressure [50, 51]. The anxiety of college students
during COVID-19 was higher than that during the
outbreaks of SARS and HINI influenza. This may be
due to the prolonged home isolation of the pandemic,
which exposes college students to various stressors and
easily causes chronic distress and emotional disorders,
which are related to suicidal thoughts [52].

In addition, this study found that insomnia was a risk
factor for suicidal ideation when predicted alone, while
when jointly predicted, insomnia became a protective
factor for suicidal ideation. Sleep problems are highly
likely to occur or worsen during outbreaks [53]. On the
one hand, existing studies have shown that the preva-
lence of insomnia among college students during the
pandemic period of home study is high [54]. Persistent
insomnia increases the risk of depression and suicide
[55]. Previous studies have found that fatigue, social
problem-solving ability, and despair partly explain the
relationship between insomnia and suicide, which is
consistent with the dual-process theories and social
problem-solving model [56]. Fatigue caused by insom-
nia may increase the difficulty of dealing with and
managing daily affairs, making people more vulnerable
to negative emotions and perceived self-exhaustion,
causing feelings of despair and suicidal ideation. On
the other hand, in the joint prediction, the protective
factor of insomnia turning into suicidal ideation may
be related to a number of the variables included in the
prediction model. Because there were many variables
included in the equation for joint prediction, the effect
of insomnia was weakened or interacted with other fac-
tors. Other factors (such as anxiety and depression)
may explain this relationship to a certain extent; thus,
the above results were produced.

The limitations of this paper are as follows: (1) Due to
the voluntariness of participation in the research, the
impact of the COVID-19 epidemic on college students’
suicidal ideation may have been over or underestimated.
We cannot know the prevalence of suicidal ideation of
college students who did not participate in the survey.
(2) The cross-sectional design limited the explanation
of causality. The reasons for the increasing prevalence of
suicidal ideation among college students and the causal
relationship between multiple risk factors, such as quar-
antine and suicidal ideation still need to be explained by
longitudinal data. (3) The PHQ-9 suicide item, a single
response item, may have biased the results, and it was not
able to explore other domains of suicidality, such as sui-
cidal plans and attempts. Subsequent studies can use the
Columbia-Suicide Severity Rating Scale (C-SSRS) [57] or
other indicators to comprehensively assess the severity of
suicidal ideation.
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Conclusion

In conclusion, this study first described the prevalence of
suicidal ideation among Chinese college students during
the three key windows of the COVID-19 pandemic. The
COVID-19 pandemic has had a long-term and far-reaching
negative impact on the mental health of Chinese college
students in home isolation, leading to a continuous increase
in suicidal ideation. These findings contribute to a better
understanding of the prevalence of suicidal ideation among
college students since the outbreak and remind us to pay
close attention to the mental health of college students after
the pandemic. We suggest continuous monitoring of the
psychological status of college students, encouraging them
to conduct self-monitoring and reporting, timely screening
and identification of individuals at high risk of suicide, and
providing targeted psychological intervention services.
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