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A B S T R A C T   

This study aims to investigate the patterns and predictors of suicidal ideation (SI) trajectories among college 
students during extended lockdowns in China. A three-wave survey was conducted during the outbreak period, 
remission period, and prevention period of COVID-19. Distinct patterns of SI trajectories were established by 
grouping respondents based on temporal changes in SI. Multivariate logistic regressions were performed to 
examine predictors for delay-occurrence and persistent SI. From a total of 35,516 college students included in the 
study, rates of SI increased significantly from T1 to T2 (7.3% v. 9.4%) and from T2 to T3 (9.4% v. 12.6%). Five SI 
trajectories were observed: resilient (80.5% of the sample), recovery (3.6%), relapsing/remitting (4.8%), 
persistent dysfunction (2.3%) and delayed dysfunction (8.7%). Further, junior-year undergraduates, post
graduates, only-child families, mental health history, confirmed cases in the community of residence, depressive 
symptoms, and negative coping strategies were significant predictors of distinct SI trajectories, whereas greater 
social support, more positive coping strategies, and better family functioning were associated with a lower 
probability of developing delayed or persistent dysfunction during the lockdown period. These findings suggest 
that continuous preventive and intervening measures for college students during COVID-19 lockdowns are of 
global importance, particularly among vulnerable groups who experience the most distress.   

1. Introduction 

The outbreak of novel coronavirus disease 2019 (COVID-19) has 
become an unprecedented threat to public mental health (Holmes et al., 
2020). Early evidence highlights the high prevalence of mental health 
problems among the general public during the COVID-19 pandemic. A 
meta-analysis study showed that the pooled prevalence of depression 
and anxiety between 1 November 2019 to 25 May 2020 were 33%, and 
28%, respectively (Luo et al., 2020). In China, 18.8%, 13.3%, 7.2%, and 
67.9% of the public suffered from depression, anxiety, clinical insomnia, 
and moderate-to-high levels of perceived stress, respectively, during the 
COVID-19 outbreak (Ren et al., 2020). To control the spread of the 
pandemic, the Chinese government announced a nationwide lockdown 
to drastically reduce human contact. However, the potential 

consequences of quarantine, self-isolation and physical distancing may 
increase the risk of suicide (Gunnell et al., 2020). For example, a na
tional survey in China reported that during the COVID-19 outbreak, the 
prevalence of SI among the general population reached 16.4% during 
extended lockdown (Shi et al., 2021). In addition, previous evidence has 
highlighted an increase in the suicide rate during lockdown in Hong 
Kong in response to the severe acute respiratory syndrome (SARS) 
epidemic that occurred in 2003 (Chan et al., 2006). Therefore, the 
profound effect of COVID-19 lockdown on the population, especially on 
groups that are at an increased risk of suicide, requires serious attention. 

Compared with other populations, measures that led to strict lock
down, school closures, and social isolation from peers placed greater 
challenges on the mental health of college students (Lee, 2020). It is also 
noteworthy that university students experienced higher levels of 
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psychological distress during quarantine (Marelli et al., 2021). Over half 
of all college students might be at high or moderate risk of suicide during 
periods of quarantine (López Steinmetz et al., 2021); it is therefore 
necessary to monitor changes in SI among college students during pe
riods of COVID-19 lockdown. 

Longitudinal research studies on suicide during periods of lockdown 
in response to the pandemic produced inconclusive findings. Several 
short follow-up studies found no significant changes in the risk of suicide 
or even decreased suicide risk during the first wave of infection (Isumi 
et al., 2020; López Steinmetz et al., 2021), whereas other study reported 
increase in the prevalence of SI during the early stage of pandemic 
(O’Connor et al., 2020). A longitudinal study that explored the trajec
tory of SI among 811 adults during two separate lockdowns in Greece 
found that the SI rate (4.32%) during the second lockdown (from 
November 22 to December 21, 2020) did not differ significantly, 
remaining close to 4.81% during the first lockdown period (April 7 to 
May 3, 2020) in response to the COVID-19 pandemic. This was likely 
due to increased mobility and a 5-month period with no lockdown 
(Efstathiou et al., 2021). However, according to a 3-month follow-up 
study in the U.S. during the COVID-19 pandemic, the percentage of in
dividuals experiencing SI was 1.8 times higher among those under a 
stay-at-home order compared to those who were not (Killgore et al., 
2020). Therefore, extended periods of lockdown may increase the risk of 
SI (Reynolds et al., 2008). Nevertheless, few studies have explored the 
effects of extended lockdowns on SI among college students. 

From February 2020 to June 2020, we conducted a three-wave 
survey among college/university students in Guangdong Province in 
China. During the initial outbreak phase from January to March 2020, 
which initially affected areas around Wuhan city, COVID-19 rapidly 
spread across the whole country. Due to rising concerns about the 
pandemic, the Chinese government announced a nationwide lockdown, 
during which the public were instructed to stay at home and restrict 
interpersonal contact. College students in China were impacted by 
campus closures, the introduction of online teaching, and a reduction in 
social activities. As a result of the various measures implemented by the 
Chinese government, COVID-19 was effectively contained, showing a 
consistent downtrend trend for newly confirmed cases in March 2020. 
From the beginning of May 2020, since the COVID-19 pandemic had 
been brought under nationwide control with the emergence of only 
localized and sporadic cases, the first batch of college students were 

allowed to return to school in China subject to strict guidance about 
movement outside of the campus perimeter (National Health Commis
sion of People’s Republic of China, 2020). The development trend of the 
COVID-19 pandemic in China is shown in Fig. 1. To the best of our 
knowledge, few longitudinal studies have been carried out to examine 
the impact of extended lockdowns during different pandemic periods. 
Thus, this follow-up survey was an opportunity to explore changes in the 
SI rate during the COVID-19 lockdown, and to better understand the 
factors that affected the occurrence of SI in China. 

Accordingly, the current study aimed to elucidate changes in the 
prevalence of SI among college students across three periods of the 
COVID-19 pandemic, and to explore different trajectories of SI as well as 
its influencing factors during the period of extended lockdown in China. 

2. Methods 

2.1. Participants and procedure 

Based on the geographical distribution and types of colleges/uni
versities, 22 colleges and universities in Guangdong Province were 
selected. A detailed geographical distribution of the colleges/univer
sities is described in a previous study (Zhang et al., 2021). During the 
COVID-19 lockdown in China, we conducted a three-wave cross-sec
tional online survey during the outbreak period (Time1, T1: Feb 3 to 10, 
2020), remission period (Time2, T2: March 24 to April 3, 2020), and 
normal prevention period (Time3, T3: June 1 to June 15, 2020) of 
COVID-19. A total of 164,101 (88.3% valid questionnaires), 148,343 
(95.4% valid questionnaires), and 166,052 (88.0% valid questionnaires) 
respondents respectively took part in the three surveys. Among the 164, 
101 Chinese college students who completed the baseline survey, 68, 
685 (41.9%) students completed the second survey, and 35,516 (21.6%) 
completed all three surveys. Among 35,516 college students included in 
the final sample, 1767 (5.0%) respondents returned to school during the 
third survey. The detailed investigation process can be sourced by 
referring to a prior study (Wang et al., 2022a). 

The Human Research Ethics Committee of South China Normal 
University has approved this study (SCNU-PSY-2020–01–001). All re
spondents provided electronic informed consent, and were informed of 
their right to withdraw from the research at any moment if they no 
longer wished to participate. 

Fig. 1. The development trend of COVID-19 in China from January 20, 2020 to June 15, 2020.  
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2.2. Measurements 

2.2.1. Demographic information and pre-existing mental health conditions 
Self-reported questions were designed to collect information relating 

to the respondents’ background, including their gender, education 
grade, place of residence, number of children in the family and history of 
mental illness. 

2.2.2. COVID-19 pandemic-related factors 
The extent of the respondents’ exposure to the COVID-19 pandemic 

was measured by reference to two items: (1) whether or not there were 
confirmed or suspected cases in the respondents’ community or village; 
(2) whether or not the respondents’ relatives or friends were infected 
with COVID-19. 

2.2.3. Psychosocial factors 
This study measured psychosocial factors including social support, 

coping strategies and family functioning. Given that these variables are 
relatively stable over a period of time, each factor was measured only 
once in our study. The Multidimensional Scale of Perceived Social 
Support (MSPSS) was used to assess individual perceived social support 
from family, friends and others at T1 (Dahlem et al., 1991; Zimet et al., 
1988). It consists of 12 items rated according to a 7-point scale ranging 
from 1 (strongly disagree) to 7 (strongly agree). In line with previous 
research, respondents were assigned to three groups (i.e., low, medium 
and high social support) in this study basing on the 27th and 73rd 
percentiles of the total score (Fan et al., 2015). Previous studies have 
shown that MSPSS had good reliability and construct validity in the 
Chinese population (Wang et al., 1999; Zhang et al., 2018). In the cur
rent sample, the Cronbach’s α was 0.95. 

The Simplified Coping Style Questionnaire (SCSQ) was used to 
measure college students’ coping strategies at T1. The 20-item scale 
comprises of two subscales: positive coping strategies (12 items) and 
negative coping strategies (8 items). Respondents rated their typical 
coping attitude towards distress according to a 4-point scale ranging 
from 0 (never or rarely) to 3 (most or all of the time). Coping strategies 
were recoded into three categories, with low and high categories defined 
by the 27th and 73rd percentile (Fan et al., 2015). Psychometric prop
erties of the SCSQ have been described in the Chinese population (Jie, 
1998; Xie, 1998). In our study, Cronbach’s α was 0.90 for positive coping 
and 0.78 for negative coping. 

Family functioning was measured at T2 using the Family APGAR 
Questionnaire designed by Smilkstein (Smilkstein, 1978; Smilkstein 
et al., 1982). The five-item scale aims to assess perceived family support 
based on five components: adaptation, partnership, growth, affection 
and resolve. Each item was scored using a three-point Likert scale 
ranging from 0 (never or rarely) to 2 (most or all of the time), and a total 
score of 7–10 indicates a highly functional family, 4–6 indicates a 
moderately dysfunctional family and 0–3 indicates a highly dysfunc
tional family. Its reliability and validity have been demonstrated (Dong 
et al., 2020; Man et al., 2017). The Cronbach’s α was 0.90 in this study. 

2.2.4. Depression 
The two-item Patient Health Questionnaire (PHQ-2) was used to 

measure the depressive symptoms at three periods of the pandemic. The 
items focused on the frequency of depressed mood and little interest or 
pleasure in doing things over past 2 weeks (Arrieta et al., 2017). Each 
item was scored from 0 (not at all) to 3 (nearly every day), with a total 
score ranging from 0 to 6. The cutoff score of 3 has been recommended 
to detect probable cases of depression (Arrieta et al., 2017; Yu et al., 
2011; Zhang et al., 2013). PHQ-2 has demonstrated good reliability and 
validity to assess depression among Chinese college students (Zhang 
et al., 2013). The Cronbach’s α was 0.80 in our study. 

2.2.5. Suicidal ideation (SI) 
SI was measured at three time points by referring to the 9th item of 

the PHQ-9: “How often have you been bothered by thoughts that you 
would be better off dead or of hurting yourself in some way?” The item 
was scored from 0 (not at all) to 3 (nearly every day). SI was deemed to 
be present in respondents who scored 1 and above. The 9th item of PHQ- 
9 has been widely used as a single measure to assess the prevalence of SI 
in research studies (Bauer et al., 2013; Denneson et al., 2014; Walker 
et al., 2008). 

2.3. Statistical analysis 

Demographic information and other categorical variables were pre
sented as counts and percentages. According to previous studies (Wang 
et al., 2022a, 2022b), participants were classified into five trajectories 
based on temporal changes of SI (see Supplemental Material Fig.A1): (1) 
Resilient: SI was absent at all three time points; (2) Persistent dysfunc
tion: SI were all positive at three time points;(3) Recovery: SI was pos
itive at T1 but negative at T3; (4) Delayed dysfunction: SI was negative 
at T1 but positive at T3 (5) Relapsing/remitting: SI was positive at T1 
and T3 but negative at T2, or SI negative at T1 and T3 but at positive at 
T2. 

Nonparametric tests were performed to examine significant changes 
in the prevalence of depression and SI at different periods of the COVID- 
19 pandemic. Further, multivariate logistic regressions were performed 
to examine predictors for trajectories of SI. Our major interest was to 
explore the risk factors associated with increased likelihood of devel
oping delay-onset or persistence of SI during the long-term lockdown. 
Therefore, we set the resilient group as the referent group and compared 
it with a delayed dysfunction group. We also explored factors associated 
with increased likelihood of developing persistent SI with the recovery 
group as the reference group. All analyses were performed with IBM 
SPSS Statistics version 24.0. Odds ratios (ORs) and their 95% confidence 
intervals (CIs) were used to quantify the strengths of associations and a 
two-tailed test with a p-value of less than 0.05 was considered statisti
cally significant. 

3. Results 

3.1. Sample characteristics 

Among 35,516 participants, 26,272 (74.0%) were male and 9244 
(26.0%) were female. Approximately two-fifths lived in rural areas 
(40.4%, n = 14,347), and most of the students (94.5%, n = 33,578) were 
undergraduates. Other sample characteristics including place of resi
dence, history of mental illness, COVID-19 related factors, and psycho
social factors are presented in Table 1. 

3.2. Prevalence of depressive symptoms and SI 

Fig. 2 presents rates of self-reported SI and depressive symptoms. The 
rates of depressive symptoms fluctuated across three phases of the 
pandemic (7.6% at T1 v. 7.2% at T2, p < 0.01; 7.2% at T2 v. 8.1% at T3, 
p < 0.001), while SI significantly increased over time. Specifically, the 
prevalence of probable SI at T1, T2 and T3 was 7.3%, 9.4%, 12.6%, 
respectively. Rates of SI increased significantly from T1 to T2 (p <
0.001) and from T2 to T3 (p < 0.001). 

3.3. Trajectories of SI 

Fig. 3 illustrates the trajectories of the SI across three waves. Those in 
the resilient group who did not report SI at all three periods comprised 
80.5% of the sample. Approximately 2.3% of the respondents (the 
persistent dysfunction group) continuously reported SI at all three 
follow-ups. About 3.6% (the recovery group) of the respondents re
ported SI at T1 but recovered at T3, while 8.7% of the respondents (the 
delayed dysfunction group) did not exhibit SI at T1, but went on to 
develop this pathology at T3. For the relapsing/remitting group whose 
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SI fluctuated and showed a cyclical course were approximately 4.8% of 
all participants. 

3.4. Predictors of SI in the delayed-dysfunction group and persistent 
dysfunction group 

As shown in Table 2, the likelihood of developing delayed dysfunc
tion was greater if the respondents were junior-year undergraduates 
(OR = 1.20, p < 0.001) and postgraduates (OR = 1.22, p < 0.05), had a 
history of mental illness (OR = 1.98, p < 0.001), were living in com
munities or villages with reported infections or suspected cases (OR =
1.16, p < 0.05), experienced more depressive symptoms at T3 (OR =
3.54, p < 0.001), and adopted more negative coping strategies (OR for 
medium v. low = 1.47, p < 0.001; OR for high v. low = 2.41, p < 0.001). 
While higher perceived social support at T1 (OR for medium v. low =
0.68, p < 0.001; OR for high v. low = 0.59, p < 0.001), more positive 
coping strategies at T1 (OR for medium v. low = 0.80, p < 0.001; OR for 

high v. low = 0.73, p < 0.001), and higher levels of family functioning at 
T2 (OR for fair v. poor = 0.88, p < 0.05; OR for good v. poor = 0.41, p <
0.001) were significantly associated with decreased risk of developing 
delayed dysfunction in the form of SI. 

Meanwhile, we also set the recovery group as the referent group and 
compared to the persistent dysfunction group. The likelihood of 
reporting persistent SI during the 4-month lockdown was more likely 
among participants who were single child (OR=1.26, p < 0.05) with 
history of mental illness (OR=1.97, p < 0.01), and those who experi
enced more depressive symptoms (OR=3.92, p < 0.001) and reported 
higher level of negative coping (OR for medium v. low=1.40, p < 0.05; 
OR for high v. low =1.50, p < 0.05). While higher social support (OR for 
medium v. low=0.76, p < 0.01) and better family function (OR for fair v. 
poor=0.74, p < 0.01; OR for good v. poor =0.38, p < 0.001) decreased 
the likelihood of developing persistent SI among college students. 

Table 1 
Prevalence of SI determined by three surveys according to demographics, COVID-19 related factors, and psychosocial factors (N = 35,516).  

Characteristics  N (%) SI (%)    
T1 T2 T3 

Gender Male 9244 (26.0) 7.2 10.6 13.0  
Female 26,272 (74.0) 7.3 9.1 12.1  
χ2  0.20 18.31*** 5.16* 

Grade Freshman 12,726 (35.8) 7.3 9.1 11.9  
Sophomore 10,447 (29.4) 7.5 9.8 12.8  
Junior 7258 (20.4) 7.8 9.9 13.5  
Senior 3147 (8.9) 7.2 10.3 11.7  
Postgraduate 1938 (5.5) 3.7 7.0 10.0  
χ2  41.59*** 21.03*** 23.98*** 

Residence location Rural 14,347 (40.4) 7.1 9.3 12.0  
Urban 21,169 (59.6) 7.4 9.6 12.6  
χ2  1.19 1.05 2.61 

Only-children family Yes 7266 (20.5) 7.2 9.5 12.6  
No 28,250 (79.5) 7.3 9.4 12.3  
χ2  0.16 0.01 0.38 

History of mental illness Yes 296 (0.8) 27.0 30.7 33.4  
No 35,220 (99.2) 7.1 9.3 12.2  
χ2  173.05*** 158.18*** 122.39*** 

Confirmed COVID-19 cases in the community or village Yes 2352 (6.6) 10.7 13.1 15.9  
No 33,164 (93.4) 7.0 9.2 12.1  
χ2  43.41*** 39.13*** 29.05*** 

Relatives or friends being infected with COVID-19 Confirmed/suspected 400 (1.1) 14.0 15.3 19.0  
No 35,116 (98.9) 7.2 9.4 12.3  
χ2  27.25*** 15.91*** 16.43*** 

Depression at T3 Yes 2867 (8.1) 22.1 28.6 38.2  
No 32,649 (91.9) 6.0 7.8 10.1  
χ2  1016.05*** 1332.11*** 1914.46*** 

Social support at T1a Low 8761 (24.7) 17.0 18.3 22.4  
Medium 16,179 (45.6) 5.4 7.9 10.7  
High 10,576 (29.8) 2.0 4.5 6.7  
χ2  1758.23*** 1153.25*** 1172.77*** 

Positive coping at T1b Low 9138 (25.7) 13.5 14.5 18.3  
Medium 16,233 (45.7) 6.6 9.1 11.8  
High 10,145 (28.6) 2.8 5.5 8.0  
χ2  852.72*** 460.85*** 478.48*** 

Negative coping at T1c Low 8304 (23.4) 2.8 5.0 7.2  
Medium 17,147 (48.3) 6.6 8.8 11.7  
High 10,065 (28.3) 12.1 14.3 17.8  
χ2  595.98*** 478.79*** 493.64*** 

Family function at T2 Poor 2675 (7.5) 17.8 22.2 26.0  
Fair 14,755 (41.5) 9.7 13.7 16.8  
Good 18,086 (50.9) 3.7 4.1 6.7  
χ2  910.67*** 1440.88*** 1254.52*** 

Note: 
The mean (SD) age at baseline for the 35,516 college students was 20.25 (1.85) years. 
T1 = measured at Time 1, T2 = measured at Time 2, T3 = measured at Time 3. 

* p < 0.05, **p < 0.01,. 
*** p < 0.001. 
a Low, score ≤53; medium, score = 54–69; high, score ≥70. 
b Low, score ≤19; medium, score = 20–27; high, score ≥28. 
c Low, score ≤5; medium, score = 6–10; high, score ≥11. 
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4. Discussion 

To our knowledge, this was the first study to examine longitudinal 
changes in SI among college students across three different stages of the 
COVID-19 pandemic lockdown in China. Overall, the rates of SI among 
college students increased significantly during extended lockdown. 
Further, this study identified five different trajectories of SI. Most of the 
students were in the resilient group, while a small proportion of students 
exhibited persistent or delayed onset of SI. Thus, we further explored 
multiple factors related to distinct SI trajectories. Factors significantly 
associated with worsening SI included being a junior undergraduate/ 
postgraduate, confirmed COVID-19 cases in the community/village, 
history of mental illness, depressive symptoms and negative coping 
strategies. 

Although the threat from COVID-19 was largely contained, we found 

that SI had been aggravated among college students in China. Contrary 
to findings from short-term longitudinal studies (Isumi et al., 2020; 
López Steinmetz et al., 2021), our results were consistent with studies 
that highlighted the passive effect of the 3-month lockdown on SI during 
the COVID-19 pandemic (Killgore et al., 2020). Previous evidence has 
found that pandemic-related stress might be a risk factor for SI among 
college students (Kohls et al., 2021; Sun et al., 2021). The pandemic 
caused massive disruption to normal college life for students in China 
who may have experienced intense pressure arising from difficulties 
adapting to online modes of learning, leading to concerns and uncer
tainty about their academic performance (Li et al., 2021; Son et al., 
2020), their future and their educational prospects (Cao et al., 2020), all 
of which increased the risk of suicide among college students. Moreover, 
a growing body of evidence supports the view that home quarantine 
might explain higher incidences of family conflict, as a result of more 

Fig. 2. Point prevalence of depressive symptoms and suicidal ideation (SI) in college students across three periods of COVID-19.  

Fig. 3. Changing patterns of suicidal ideation (SI) across three periods of COVID-19. Values represent numbers and percentages of college students screened as 
having SI at each wave. 
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intense feelings of loneliness among college students who had a limited 
amount of personal space and were isolated from their peer groups 
during the COVID-19 lockdown (Cui and Hong, 2021; Silk et al., 2021; 
Elbogen et al., 2021). Thus, there is an urgent need to develop psycho
logical prevention measures that target students who have been 
particularly impacted during the pandemic. 

The SI trajectories showed that the majority of the respondents 
(80.5% resilient to SI) exhibited very mild or no symptoms throughout 
the 4-month lockdown. This finding was in line with previous studies, 
which suggested that most individuals who were exposed to traumatic 
events were able to maintain a stable trajectory of euthymia and healthy 
functioning (Bonanno et al., 2010; Foa et al., 2006). However, there was 
still a small percentage of college students who had persistent (2.3%) or 
delayed onset (8.7%) of SI during the COVID-19 lockdown. There is a 
need to further explore the sociodemographic backgrounds and psy
chological characteristics of these groups of students, who may be most 
at risk of having an adverse response to lockdown. 

The current study identified a number of risk factors associated with 

changes in SI among college students. Specific groups appeared to be 
affected by the COVID-19 confinement to a greater extent. In terms of 
educational level, junior-year college students were at a higher risk of 
delayed occurrence of SI. This finding may be explained by the fact that 
junior-year college students were at a transitional stage of choosing their 
career paths (e.g., further education or work) and commencing training 
for necessary skills to enter their future professions (Parola, 2020). 
However, confinement had a serious impact on the time horizon, hin
dering aspirations and plans for the future, which led to higher levels of 
psychological stress among junior undergraduates. In addition, a 
significantly higher risk of delayed onset of SI was also found among 
postgraduate students under lockdown measures, which was consistent 
with previous findings concerning a mental health crisis among post
graduate students (Byrom et al., 2020; Evans et al., 2018; Kapasia et al., 
2020). This might be attributed to the fact that the lockdown measures 
meant that many students were unable to conduct field or 
laboratory-based work, an often critical component of certain courses, 
which may have worsened academic-related stress (Paula, 2020). 
Similar to prior studies (Chen et al., 2020; Prime et al., 2020), only-child 
students were found to be more likely to present with persistent SI 
during the COVID-19 pandemic. One possible explanation was that 
only-child students were more likely to perceive their parents as over
protective, though they experienced a greater sense of isolation and 
loneliness compared to students with siblings, which led to an increase 
in SI during the pandemic (Prime et al., 2020). Further, previous studies 
have shown that individuals with history of psychiatric illness are more 
susceptible to SI (Francis et al., 2020; Hao et al., 2020; O’Connor et al., 
2020; Papadopoulou et al., 2021), and our findings also supported the 
close link between history of mental illness and SI during the COVID-19 
pandemic. The consistency of the results confirms the severity of the 
negative psychological impact that the COVID-19 pandemic and strict 
lockdown measures had on students with a history of mental illness. 
With respect to COVID-19-related factors, students who were aware of 
confirmed COVID-19 cases in their community or village were more 
likely to report delayed dysfunction, which may be related to increasing 
panic in their neighborhood, given the higher risk of being exposed to 
COVID-19 (Pokhrel et al., 2020), and more pandemic-related stress in 
response to stricter quarantine measurements put in place in the com
munities or villages (Benke et al., 2020). Collectively, these results 
suggested that specific groups with higher risks of suicide should be 
regarded as priority groups for suicide prevention. 

The findings of the current study highlight the predictive effect of 
psychological factors on the SI trajectory. Indeed, the results suggested 
that individuals who reported depressive symptoms were at more than a 
three-fold increased risk of developing persistent or delayed occurrence 
of SI during the lockdown. This result was in line with previous studies 
that have repeatedly documented the close association between 
depression and SI in college students (Garlow et al., 2008; Wang et al., 
2019). On the contrary, we found that better family functioning and a 
higher level of social support were significant protective factors against 
worsening SI, which was in agreement with recent reports (Ayuso-Ma
teos et al., 2021; Papadopoulou et al., 2021). Good family functioning 
might include a family’s strong ability to adapt to the pandemic, and to 
benefit from supportive communication between family members, 
which can reinforce feelings of social connectedness (Papadopoulou 
et al., 2021). Greater social connectedness can, to some extent, prevent 
the incidence of SI among college students during the stay-at-home 
period (Calati et al., 2019). Moreover, the availability of social sup
port is among the most well-documented variables that influences sui
cidal behavior (Ayuso-Mateos et al., 2021; Calati et al., 2019; Hegerl and 
Heinz, 2019). The current results emphasized the buffering effect of 
social support in times of high psychological stress (Cohen, 2004). 
Further, our findings are also consistent with existing literature (Papa
dopoulou et al., 2021), showing that positive coping was a vital pro
tective factor for delayed occurrence of SI during the pandemic, whereas 
negative coping was a significant risk factor for delayed occurrence or 

Table 2 
Risk and protective factors of SI trajectory groups.    

Delay v. 
Resilient 

Persistent v. 
Recovery 

Gender (Male as Ref.) Female 0.92 (0.85,1.01) 1.09 (0.89,1.34) 
Grade (Freshman as 

Ref.) 
Sophomore 1.07 (0.97,1.18) 1.03 (0.82,1.28)  

Junior 1.20 
(1.08,1.33)*** 

0.86 (0.67,1.09)  

Senior 1.07 (0.92,1.24) 0.98 (0.70,1.36)  
Postgraduate 1.22 (1.02,1.46) 

* 
0.87 (0.49,1.53) 

Residence location$ 
$(Rural as Ref.) 

Urban 1.03 (0.95,1.12) 0.99 (0.82,1.20) 

Only-children family # Yes 1.09 (0.99,1.21) 1.26 (1.01,1.59) 
* 

History of mental illness 
# 

Yes 1.98 
(1.39,2.83)*** 

1.97 
(1.17,3.32)** 

Confirmed COVID-19 
cases in the 
community or village 
# 

Yes 1.16 (1.00,1.34) 
* 

1.06 (0.79,1.44) 

Relatives or friends 
being infected with 
COVID-19 # 

Confirmed/ 
suspected 

1.37 (0.99,1.90) 0.83 (0.44,1.58) 

Depression at T3 # Yes 3.54 (3.18,3.93) 
*** 

3.92 
(3.16,4.87)*** 

Social support at T1a$ 
$(Low as Ref.) 

Medium 0.68 
(0.62,0.75)*** 

0.76 
(0.62,0.94)**  

High 0.59 (0.52,0.67) 
*** 

0.87 (0.59,1.29) 

Positive coping at T1b$ 
$(Low as Ref.) 

Medium 0.80 (0.73,0.88) 
*** 

0.83 (0.68,1.02)  

High 0.73 (0.64,0.82) 
*** 

0.79 (0.56,1.10) 

Negative coping at T1c$ 
$(Low as Ref.) 

Medium 1.47 (1.32,1.64) 
*** 

1.40 (0.99,1.97) 
*  

High 2.41 
(2.15,2.71)*** 

1.50 (1.06,2.12) 
* 

Family function at T2$ 
$(Poor as Ref.) 

Fair 0.88 (0.77,1.00) 
* 

0.74 
(0.58,0.94)**  

Good 0.41 
(0.35,0.47)*** 

0.38 
(0.28,0.51)*** 

Note: Data are given as odds ratio (95% confidence interval). 
Delay = delayed dysfunction group, Persistent = persistent dysfunction group, 
Recovery =recovery group, Resilient = resilient group. 
T1= measured at Time 1, T2= measured at Time 2, T3= measured at Time 3. 

# No as the referent variable. 
* p < 0.05,. 
** p < 0.01,. 
*** p < 0.001. 
a Low, score ≤53; medium, score = 54–69; high, score ≥70. 
b Low, score ≤19; medium, score = 20–27; high, score ≥28. 
c Low, score ≤5; medium, score = 6–10; high, score ≥11. 
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persistent SI. Previous study has indicated that maladaptive coping 
strategies appear to nurture isolation-based behaviors in time of crisis, 
which further increased rate of suicide (Gould et al., 2004). In this sense, 
Klonsky and May’s Three-Step Theory of Suicide proposed that social 
connectedness protects against an escalation in SI and wards off the risk 
of attempted suicide (Klonsky et al., 2016). Since social distancing and 
isolation stemming from lockdown are inevitable, strengthening social 
connectedness through family, friends and others under lockdown is 
important in order to reduce the risk of suicide. 

Although this study considered many factors, our findings still need 
to be interpreted within the context of its limitations. First, we adopted a 
repeated cross-sectional web-based research design adopted in this 
survey, with high sample attrition rates, which may have led to bias in 
regard to the prevalence of symptoms. It is generally assumed that on
line surveys are much likely to achieve a low response rate (Nulty, 2008) 
and attrition rates are indeed sizeable in some psychiatric epidemio
logical studies (Bellón et al., 2010; de Graaf et al., 2000). In addition, our 
research was based on self-reports, which may have been impacted by 
reporting bias in the data collection. Third, a large proportion of the 
participants were female (74%), similar to previous studies that have 
examined mental health among college students (Cao et al., 2020; Sun 
et al., 2021; Tang et al., 2020). Potentially, female students may be more 
willing to participate in the research, and a higher proportion of females 
might affect estimates of depression. Fourth, besides the pandemic and 
its restrictions, some confounding factors might have affected SI among 
the college students; for example, stressful life events that occurred 
during isolation were not investigated, which may have led to some 
deviation in our results. Moreover, some students might have sought 
some form of psychological help (e.g., the ‘Xinqing’ Hotline, set up by 
South China Normal University) during the study period, which may 
have had an effect on SI among this cohort. 

5. Conclusion 

In conclusion, our findings confirmed that extended lockdown dur
ing the COVID-19 pandemic increased SI among college students in 
China, but only a small number of students showed obvious SI symp
toms. Therefore, there is a need to monitor and pay careful attention to 
college students who may have been at a higher risk of developing 
persistent or delayed onset SI during lockdown, especially students from 
only-child families, junior-year undergraduates and postgraduates, and 
those with a history of mental illness or confirmed COVID-19 cases in 
their community or village. Meanwhile, it is important to develop psy
chological interventions that aim to improve family functioning and 
social support, and to design adaptive coping strategies for students, all 
of which are essential for the prevention of SI during COVID-19 
lockdown. 
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