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Background: Suicide is a global public health issue. This study examined the role of COVID-19 burnout and reappraisal in suicidal 
ideation caused by depressive symptoms among Chinese college students.
Methods: 587 students (261 boys, Mage = 19.53, SD = 1.42) were assessed using the Short Depression-Happiness Scale (SDHS), 
Positive and Negative Suicide Ideation (PANSI) inventory, and Emotion Regulation Scale (ERS).
Results: Correlation analysis indicated depressive symptoms were negatively correlated with reappraisal and positively correlated 
with suicidal ideation and COVID-19 burnout. Reappraisal was negatively correlated with suicidal ideation and COVID-19 burnout. 
The moderated mediation model showed COVID-19 burnout enhanced the direct effect of depressive symptoms on suicidal ideation 
and indirectly enhanced this effect by weakening the protective role of reappraisal.
Conclusion: These finding show that reappraisal acts as a protective factor against suicidal ideation in individuals with depressive 
symptoms, while COVID-19 burnout exacerbates this effect by weakening reappraisal’s protective role.
Keywords: depressive symptoms, suicidal ideation, reappraisal, COVID-19 burnout, moderated mediation model

Introduction
Suicide is an ongoing global public health problem.1 As the most populous country in the world, China accounts for 
approximately 15% of global suicide deaths.2 University students, who exhibit suicide rates 2–4 times higher than those 
of their peers, are of particular concern.3 In China, the incidence of suicide among college students has been 
increasing.4,5 College students are very young, and their life cycle should still be long. College students are the new 
generation that determines the future of China. Therefore, it is very important to monitor and screen the influencing 
factors and potential mechanisms of suicidal ideation to protect the safety of college students.

Suicidal ideation is an important psychological precursor and warning signal for considering and attempting suicide.6 

Clinical research has found that approximately 80% of suicide decedents exhibited suicidal ideation in various forms 
before taking action.7 Suicidal ideation, which refers to the psychological process where individuals contemplate ending 
their own lives,8 plays a significant role in the process of suicide. Suicide ideation can predict attempted suicide in 
adolescents9 and it is closely related to completing suicide.10 The World Health Organization’s World Mental Health 
Survey Initiative studied84850people from the general population in 28 countries to identify any association between 
suicidal thoughts and plans and suicidal behavior.11 It found that 29% of people with suicidal ideation went on to make 
a suicide attempt, usually within a year of onset of the thoughts.12 Two meta-analyses of suicidal ideation among Chinese 

Psychology Research and Behavior Management 2024:17 3147–3157                                   3147
© 2024 Ren et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php 
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work 

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Psychology Research and Behavior Management                                   Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 15 March 2024
Accepted: 20 August 2024
Published: 11 September 2024

P
sy

ch
ol

og
y 

R
es

ea
rc

h 
an

d 
B

eh
av

io
r 

M
an

ag
em

en
t d

ow
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/
F

or
 p

er
so

na
l u

se
 o

nl
y.

http://orcid.org/0000-0002-2365-4459
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com


university students spanning 10 years respectively showed that the overall incidence of suicidal ideation among Chinese 
university students was 10.72% and 10.8%, respectively.13,14 This also shows the necessity and urgency of this research.

Rickelman and Houfek’s interactional model of suicidal behaviors15 emphasizes the influence of the environment, 
individuals, and epidemiology on suicidal behavior. This model identifies cognitive rigidity, attributional style, stress, 
hopelessness, and depression as core elements of suicidal behavior. Cognitive rigidity makes it difficult for individuals to 
effectively use emotion regulation strategies, such as reappraisal and expressive inhibition.16 Studies have shown that 
cognitive emotion regulation and depression have a direct impact on suicidal ideation.17 Stress and despair play a key role 
in the development of suicidal behavior.17 Stressful life events regulate depression through negative cognitive emotion and 
further influence the formation of suicidal ideation. Depression is an important mediating variable of suicidal behavior.18 This 
model highlights the interplay between these factors and how together they affect an individual’s suicidal behavior.

Research has revealed that depressive symptoms is a critical risk factor for suicidal ideation.19 Depressive symptoms 
represent a negative experience in which individuals hold pessimistic views about themselves, the world, and the future.20 This 
negative and rigid cognitive pattern can lead to intense psychological distress and even feelings of despair. Due to the desire to 
alleviate this overwhelmingly negative emotional experience, individuals are highly susceptible to developing suicidal 
thoughts and behaviors.21 Numerous studies support the relationship between depressive symptoms and suicidal 
behavior.22 A meta-analysis of Chinese college students spanning 20 years found that depressive symptoms are one of the 
main causes of suicide.23 A meta-analysis provides a more specific perspective: there is a moderate correlation between 
depressive symptoms and suicidal ideation in Chinese college students, and depressive symptoms contribute to the develop-
ment of suicidal ideation.24

However, not all individuals experiencing depressive symptoms engage in suicidal behavior,25 and not all suicide 
attempts occur during depressive episodes.26 Some researchers have suggested that among those experiencing depressive 
symptoms, certain individuals are more likely to develop suicidal ideation, while others display resilience. The 
determinants of these outcomes may be related to individual emotional regulation strategies and environmental factors.27

The absence of adaptive emotional regulation strategies may be a crucial mediating factor in the relationship between 
depressive symptoms and suicidal ideation. Reappraisal refers to assigning a different meaning to emotional stimuli.28 According 
to Gross’ model of emotion regulation processes,29 reappraisal often occurs early in the generation of emotions and is considered 
a proactive adaptive emotion regulation strategy.28 Gross found that individuals primarily employing cognitive reappraisal 
strategies were more likely to share various emotions with others and maintain close relationships with friends.30 They also 
applied more self-regulation strategies to keep themselves in a positive emotional state. Research has indicated that individuals 
with depressive symptoms are less inclined to proactively employ reappraisal as an emotional regulation strategy.31 On one hand, 
depressive symptoms reduce adaptive responses to positive stimuli and decreases adaptability.32 On the other hand, depressive 
symptoms leads to an attention bias toward negative stimuli,33 causing individuals to habitually appraise current situations as 
negative rather than positive.34 Employing reappraisal strategies can help individuals with depressive symptoms control negative 
thoughts, thus effectively alleviating their depressive symptoms.35

A study has found that employing cognitive reappraisal strategies can effectively reduce suicide risk.36 Rajappa 
posited that suicide may serve as an escape from negative emotions, and suicidal ideation and behaviors may emerge 
when individuals lack effective emotional regulation strategies to cope with emotional distress.37 A study in China 
suggested that emotional regulation is a crucial protective factor that prevents suicidal ideation from evolving into suicide 
attempts.21 These findings underscore the importance of emotion regulation in suicide prevention. Therefore, reappraisal 
strategies may play a mediating role in the relationship between depressive symptoms and suicidal ideation.

Public health emergencies can bring pressure to individuals and affect the level of mental health.38 On January 20, 
2020, the National Health Commission of the People’s Republic of China issued Announcement No. 1 that the prevention 
and control measures for Class A infectious disease should be taken for COVID-19. COVID-19 has imposed substantial 
stress on individual lives and psyches.39 Thus, burnout is gaining increasing attention. Burnout is considered a long-term 
response to chronic emotional and interpersonal stress related to work.40 Burnout is described more as an irritable state 
than as a specific clinical condition (such as anxiety or depression).41 COVID-19 burnout refers to a state of exhaustion 
experienced after prolonged exposure to the stressors associated with the COVID-19 pandemic.42
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Burnout is a seemingly “normal” response to stress that is easily overlooked and superimposed with depressive 
symptoms.43 High levels of burnout make individuals more susceptible to depressive symptoms.44 Studies have shown 
a significant increase in depressive symptoms45 and an increase in suicide cases during the COVID-19 pandemic.39,46 A meta- 
analysis showed a significant correlation between burnout and depressive symptoms, and a significant correlation between 
burnout and suicide.47 Burnout not only independently predicts suicidal ideation one year later,48 it also plays a dominant role 
in the appearance of suicidal ideation within depressed populations.49 Particularly under adverse circumstances, burnout can 
significantly diminish the positive effect of reappraisal,50 leading to increased suicide risk among vulnerable populations.51 

Thus, burnout can directly trigger suicidal ideation, as well as indirectly through depressive symptoms.
It is worth noting that, as of December 2022, the Chinese government has declared an end to COVID-19 pandemic 

prevention and control measures. However, the psychological aftermath of the pandemic, including COVID-19 burnout, 
may persist for months or even years.52 Therefore, it is very important to understand the harm of COVID-19 burnout to 
enhance the mental health and well-being of college students during and after the COVID-19 epidemic.53 The study of 
COVID-19 burnout can provide more detailed information for the study of the impact of public health emergencies on 
individuals. Exploring the effect of COVID-19 burnout on the relationship between depressive symptoms and suicidal 
ideation is of great significance for the safety of individuals experiencing depressive symptoms.

According to Rickelman and Houfek’s interactional model of suicidal behaviors, the association between depressive 
symptoms and suicidal ideation is intricate, influenced by emotional regulation strategies and environmental factors. The 
current study proposes two hypotheses: reappraisal plays a mediating role between depressive symptoms and suicidal 
ideation; COVID-19 burnout moderates the relationship between depressive symptoms and suicidal ideation. This study 
can provide evidence for policies and practices to improve the mental health of college students.

Materials and Methods
Participants and Procedure
Convenience sampling was used to enroll participants from one college university in Shanghai, China. The online 
questionnaire survey (https://www.wjx.cn/) was employed to collect data from mid-October 2022. The data was collected 
before the Chinese government announced the end of COVID-19 epidemic control measures (December 5, 2022). The 
instruction explained the purpose, content, anonymity, confidentiality principles, and non-judgmental nature of this 
survey. Participants were asked to complete the questionnaire independently based on their actual situation.

A total of 670 college students were selected as the research participants. After excluding 19 questionnaires that did 
not obtain informed consent and 64 invalid questionnaires, a total of 587 valid questionnaires were obtained with 
a validity rate of 90.17%. Among the student participants, 261 (44.5%) were male, and 326 (55.5%) were female; 202 
(34.4%) were freshmen, 154 (26.2%) were sophomores, 147 (25.0%) were juniors, 67 (11.5%) were seniors, and 17 
(2.9%) were graduate students. The age range was from 17 to 28 years old, with an average age of 19.53 and standard 
deviation (SD) of 1.42. This study was approved by the Academic Research Department of Shanghai Customs College, 
Shanghai, China.

Measurements
Center for Epidemiologic Studies Depression Scale (CES-D)
Depressive symptoms was measured using the Center for Epidemiologic Studies Depression Scale adapted from Radloff.54 

This 20-item scale was designed specifically to assess the frequency of current depressive symptoms and focuses on affective 
or mood-related aspects of depression. Respondents were asked to rate the frequency of symptoms over the past week on a 0–3 
scale, with four reverse-scored items that were transformed prior to calculating the total score. The total CES-D score ranges 
from 0 to 60, with a higher score indicating a greater frequency of depressive symptoms. Previous research has shown that this 
scale has good reliability and validity in the Chinese cultural context.55 In this study, the one-factor model of CES-D had 
acceptable goodness of fit: χ2(165) = 427.571, the root mean square error of approximation (RMSEA) = 0.052, the 
comparative fit index (CFI) = 0.917, the Tucker–Lewis index (TLI)=0.904, the standardized root mean square residual 
(SRMR) = 0.056, and the Cronbach’s α coefficient of this scale was 0.897.
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Positive and Negative Suicide Ideation (PANSI)
Suicidal ideation was assessed using the Positive and Negative Suicide Ideation scale developed by Osman et al56 and translated 
and revised by.57 The PANSI scale consists of 14 items assessing positive (six items) and negative (eight items) dimensions of 
suicidal ideation. Responses were scored on a five-point Likert scale ranging from 1 (never) to 5 (always), with reverse scoring 
applied to the positive items. Total scores were obtained by adding the scores of the positive and negative items, with a higher total 
score indicating stronger suicidal ideation. Previous research has demonstrated the good psychometric properties of the PANSI 
scale.57 In this study, the two-factor model of the PANSI scale had acceptable goodness of fit: χ2(75) = 180.451, RMSEA = 0.049, 
CFI = 0.953, TLI=0.943, SRMR = 0.038, and the Cronbach’s α coefficient of this scale was 0.897.

Emotion Regulation Scale (ERS)
The Emotion Regulation Scale developed by Wang et al58 was used to assess individuals’ use of reappraisal as an emotional 
regulation strategy. The original scale was constructed based on the Gross28 model of emotional regulation processes and 
primarily assesses two emotional regulation strategies: reappraisal and expressive suppression. The original scale comprises 14 
items, with each regulation strategy containing seven items. These items evaluate the regulation of five basic emotions (disgust, 
anger, sadness, fear, and happiness) and include two global items assessing the frequency of an individual’s use of each strategy. 
The scale employs a 7-point rating system ranging from “strongly disagree” to “strongly agree”, with higher scores indicating 
more frequent use of the emotional regulation strategy. Previous research has demonstrated that the ERS has good reliability and 
validity.41 In this study, the one-factor model of the reappraisal subscale had acceptable goodness of fit: χ2(14) = 28.846, RMSEA 
= 0.043, CFI = 0.983, TLI=0.975, SRMR = 0.024, and the Cronbach’s α coefficient for the subscale was 0.830.

COVID-19 Burnout Scale (COVID-19-BS)
The COVID-19 Burnout Scale developed by Yıldırım and Solmaz41 is a 10-item measure adapted from the Burnout 
Measure-Short Version.59 Modifications to the original items primarily involved replacing “your work” with “COVID-19” 
and altering the response format. An example item is “When you think about COVID-19 overall, how often do you feel 
hopeless?” Items are rated on a 5-point Likert scale ranging from 1 (never) to 5 (always), with higher scores indicating 
greater levels of burnout related to COVID-19. The total score is obtained by summing all 10 items, yielding a possible 
range of 10–50. In this study, the one-factor model of the COVID-19-BS had acceptable goodness of fit: χ2(26) = 73.930, 
RMSEA = 0.056, CFI = 0.983, TLI=0.971, SRMR = 0.028, and the Cronbach’s α coefficient of this scale was 0.922.

Statistical Analysis
This study utilized SPSS 24.0 software for descriptive statistics, Pearson correlation analysis and moderated mediation effect 
testing, Mplus8.3 was used for common method factor control testing. Initially, we descripted the empirical procedure in the 
questionnaire design to reduce potential common method bias, and methods were used to test for common method bias. Then, 
we conducted descriptive statistics to describe the mean, standard deviation (SD), maximum and minimum values for 
depressive symptoms, suicidal ideation, reappraisal and COVID-19 burnout. Pearson correlation analysis was employed to 
examine the relationship between depressive symptoms, suicidal ideation, reappraisal, COVID-19 burnout gender and age 
among college students. Finally, the PROCESS V3.4 macro60 was applied to investigate the mediating and moderating effect. 
Specifically, model 15 was used to analyze the mediating effect of reappraisal on depressive symptoms and suicidal ideation of 
college students, and the moderating effect of COVID-19 burnout on this mediator. Subsequently, a simple slope analysis was 
conducted to analyze the moderating effect of COVID-19 burnout further.

Results
Control and Testing of Common Method Bias
To reduce potential common method bias, we controlled for the empirical procedure in the questionnaire design as much as 
possible through anonymous answering, balanced positive and negative questions, and moderate changes in instructions and 
scoring methods. Two methods were used to test for common method bias: (1) Harman’s single-factor test method,61 which 
resulted in five factors with characteristic roots greater than 1, with the first factor explaining 25.31% of the variation (far less than 
the critical value of 40%); (2) Common method factor test method,62 in which the common factor of all variables is set to 1, and 
all items of variables are used as explicit variables for confirmatory factor analysis, with single-factor model fit the data 
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inadequately (χ2/df = 10.662, CFI = 0.464, TLI = 0.430, and RMSEA = 0.129). Considering the findings of these two methods, it 
can be concluded that no serious common method bias occurred during this study.

Descriptive Statistics
Pearson correlation analysis (see Table 1) showed that depressive symptoms was significantly positively correlated with 
suicidal ideation and COVID-19 burnout and significantly negatively correlated with reappraisal. Reappraisal was 
significantly negatively correlated with suicidal ideation and COVID-19 burnout. Suicidal ideation was significantly 
positively correlated with COVID-19 burnout.

Moderated Mediation Model Testing
The moderated mediation analysis examined the potential effects of depressive symptoms on suicidal ideation, and the role of 
reappraisal as a mediator, as well as COVID-19 burnout as a moderator in this relation. All variables were standardized. 
Gender and age were controlled in all analyses. The Results (see Table 2) indicate that the main effect of depressive symptoms 
(β = −0.322, p < 0.001) on reappraisal was significant, the main effects of reappraisal (β = −0.100, p = 0.002) and COVID-19 
burnout (β = 0.072, p = 0.048) on suicidal ideation were significant, the interaction effect of reappraisal and COVID-19 
burnout on suicidal ideation was significant (β = 0.092, p < 0.001), and the interaction effect of depressive symptoms and 
COVID-19 burnout on suicidal ideation was significant (β = 0.070, p = 0.005). The SPSS 24.0 PROCESS macro analysis 
yielded bias-corrected percentile bootstrap results (Table 3), with a moderated mediation index was −0.030, the Boot SE was 
0.012, and the 95% confidence interval (CI) was [−0.053, −0.005]. The results showed that the impact of depressive symptoms 
on suicidal ideation through reappraisal and COVID-19 burnout was established.

When a significant interaction effect was found, a conditional indirect effect test was conducted to examine the 
relationship between reappraisal and suicidal ideation at high (1 SD above the mean) and low (1 SD below the mean) 

Table 1 Results of Descriptive Statistics Analysis

Variables Range Mean (SD) 1 2 3 4

1. Depressive symptoms 0~51 11.16(8.97) 1

2. Suicidal ideation 14~66 24.13(7.45) 0.680*** 1

3. Reappraisal 7~49 35.13(7.46) −0.320*** −0.307*** 1
4. COVID-19 burnout 10~50 21.29(8.55) 0.519*** 0.416*** −0.256*** 1

5. Gender 1~2 1.56(0.50) −0.010 0.015 −0.028 0.072

6. Age 17~28 19.53(1.42) −0.025 0.015 −0.056 0.090*

Notes: Gender (1 = boys, 2 = girls); *p < 0.05, **p < 0.01, ***p < 0.001.

Table 2 The Results of the Moderated Mediation Model Testing

Variables β SE t 95% CI

Reappraisal

Gender −0.031 0.039 −0.784 −0.108, 0.046
Age −0.063 0.039 −1.607 −0.140, 0.014

Depressive symptoms −0.322 0.039 −8.207*** −0.399, −0.245

Suicidal ideation
Gender 0.013 0.030 0.441 −0.046, 0.072

Age 0.028 0.030 0.912 −0.032, 0.087

Depressive symptoms 0.577 0.038 15.042*** 0.502, 0.653
Reappraisal −0.100 0.032 −3.133** −0.162, −0.037

COVID-19 burnout 0.072 0.025 1.985* 0.001, 0.144

Depressive symptoms × COVID-19 burnout 0.070 0.025 2.855** 0.023, 0.119
Reappraisal × COVID-19 burnout 0.092 0.027 3.359*** 0.038, 0.146

Notes: *p < 0.05, **p < 0.01, ***p < 0.001.
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values of COVID-19 burnout following the procedure suggested by Aiken and West.63 The results (see Figure 1) 
indicated that reappraisal was significantly negatively associated with suicidal ideation for students with low COVID-19 
burnout scores (β = −0.217, p < 0.001) but not for students with high COVID-19 burnout scores (β = −0.009, p > 0.05). 
When COVID-19 burnout was strong, the protective effect of reappraisal on suicidal ideation was not demonstrated.

The main effect of depressive symptoms on suicidal ideation (β = 0.577, p < 0.001) and the interactive effect of 
depressive symptoms and COVID-19 burnout on suicidal ideation were significant (β = 0.070, p = 0.005). These results 
indicate that COVID-19 burnout might moderate the relationship between depressive symptoms and suicidal ideation. 
Simple slope analyses (see Figure 2) showed that the effect size of depressive symptoms on suicidal ideation was higher 

Table 3 The Bootstrap Results of the Moderated Mediation Model

Effect SE 95% CI

Depressive symptoms → Suicidal ideation
Low COVID-19 burnout 0.501 0.054 0.395, 0.607

High COVID-19 burnout 0.649 0.038 0.574, 0.723

Depressive symptoms → Reappraisal → Suicidal ideation
Index of moderated mediation −0.030 0.012 −0.053, −0.005

Low COVID-19 burnout 0.064 0.017 0.032, 0.098

High COVID-19 burnout 0.002 0.021 −0.036, 0.047
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for students with high COVID-19 burnout scores (β = 0.637, p < 0.001) than for students with low COVID-19 burnout 
scores (β = 0.485, p < 0.001).

We computed the conditional direct effect of depressive symptoms on suicidal ideation, and the conditional indirect 
effect of depressive symptoms on suicidal ideation through reappraisal at different levels of COVID-19 burnout. As 
shown in Table 3, the 95% confidence interval of the indirect effect contained zero when COVID-19 burnout was at the 
high level (+1 SD), and did not contain zero when COVID-19 burnout was at the low level (−1SD). This result indicates 
that reappraisal mediated the relation between depressive symptoms and suicidal ideation only when COVID-19 burnout 
was low. We also found COVID-19 burnout at the high level have a more significant direct effect of depressive 
symptoms on suicidal ideation than COVID-19 burnout at the low level.

Discussion
This study focuses on the effect of depressive symptoms on suicidal ideation of college students and its potential mechanism. 
This study found that, consistent with the research hypothesis, depressive symptoms have direct and indirect effects on suicidal 
ideation through the mediation of emotion regulation strategies and COVID-19 burnout. The emotion regulation strategy of 
reappraisal can reduce suicidal ideation of individuals with depressive symptoms, and is a protective factor to interfere with the 
relationship between depressive symptoms and suicidal ideation. The relationship between reappraisal and suicidal ideation, as 
well as the relationship between depressive symptoms and suicidal ideation, was moderated by COVID-19 burnout. Reappraisal 
was less protective against suicidal ideation in the case of high COVID-19 burnout. The results of this study have important 
theoretical and practical implications for reducing the risk of suicide in individuals with depressive symptoms. When intervening 
in individuals with depressive symptoms, reappraisal training can help reduce the harm caused by depressive symptoms and 
reduce the likelihood of suicidal ideation in college students. The results of this study also make clear the harm of COVID-19 
burnout to individual health and risk to individual life safety. In the aftermath of a public health emergency, we must be especially 
alert to burnout and the harm it can cause to individuals.

The study found a significant positive correlation between depressive symptoms and suicidal ideation, which is consistent 
with previous findings.22,25 Depressive symptoms reflect a negative emotional state, leading to individuals experiencing long- 
term pain and feelings of helplessness and despair, thereby increasing the risk of suicidal tendencies.64,65 The cognitive theory 
of depressive symptoms suggests that negative beliefs about oneself and the future lead to depressive symptoms,66 which in 
turn increases negative attribution.67 According to the despair theory of suicide, negative attribution styles indirectly increase 
the risk of future suicidal thoughts and behaviors by increasing the perception of despair.68 The association between the 
severity factor of depressive symptoms and suicidal ideation was much stronger, which is consistent with previous studies.69

The findings suggest that reappraisal plays a mediating role in the relationship between depressive symptoms and suicidal 
ideation. This is consistent with the first study hypothesis. When the reappraisal of individuals with depressive symptoms 
increased, the risk of suicidal ideation decreased. Reappraisal is seen as a positive conservation strategy. This is consistent with 
the results of previous studies.27 Rajappa et al37 believe that suicide is an attempt to escape negative emotions, and suicidal 
ideation and behavior will occur when individuals lack emotion regulation strategies to cope with emotional distress. This view 
shows the importance of emotional regulation in suicidal. Reappraisal is defined as an attempt to reinterpret an emotion-triggered 
situation in a way that changes the meaning and alters the impact of the emotion.70 Reappraisal aims to reduce negative emotions 
by changing the interpretation or evaluation of emotional stimuli, so it can reduce the level of depressive symptoms. Individuals 
who adopt reappraisal are more likely to share their emotions (both positive and negative) with others, maintain close relation-
ships with friends, have stronger social networks, and maximize the experience of positive emotions, and thus enable individuals 
to achieve adaptive outcomes Carlson et al.27,71 Previous research has primarily focused on risk factors of suicidal ideation in 
individuals with depressive symptoms, such as feelings of despair and psychological distress.65 However, limited research has 
been reported on protective factors. The results of this study suggest that reappraisal is a protective factor against suicidal 
ideation, and interventions to cultivate reappraisal emotion regulation strategies can be adopted in the future to prevent suicide.

The results of this study suggest that COVID-19 burnout significantly moderates the reappraisal of the mediating model 
between depressive symptoms and suicidal ideation. This is consistent with the second study hypothesis. This buffering effect 
of reappraisal on suicidal ideation in individuals with depressive symptoms is diminished in those with high pandemic 
burnout. This aligns with previous findings.51,64 According to the Conservation of Resources (COR) theory,72 individuals with 
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more resources are more likely to cope better and survive adversity. When individuals face severe stress, their resources are 
slowly depleted in the process of coping with stressors. Once resources are consumed to a certain extent, various symptoms 
will appear as a signal of resource exhaustion. Under the stress caused by the COVID-19 pandemic, the negative impact of 
burnout counteracts the benefits of positive emotional regulation strategies. Research has shown that burnout enhances the risk 
of suicidal ideation, and recovery from burnout is associated with a significant reduction in suicidal ideation, indicating that 
burnout is a risk factor for suicidal ideation.73

Finally, we found that COVID-19 burnout moderates the effect of depressive symptoms on suicidal ideation, consistent 
with previous findings.74 COVID-19 burnout is associated with many negative effects on mental health, such as depressive 
symptoms and anxiety symptoms.75 There is a significant positive correlation between depressive symptoms and COVID-19 
burnout. COVID-19 burnout is a state of exhaustion experienced after facing the stressors of COVID-19, which can lead to 
depressive symptoms.76 Both depressive symptoms and burnout are risk factors for suicide.77 The findings of this study 
suggest that the interaction of the two factors may increase suicidal ideation.

The study also has limitations. First of all, the subjects of this study are Chinese college students, and it is necessary to 
consider the unique social ecology and cultural differences among Chinese college students compared to adolescents from 
other racial and ethnic backgrounds.78 Second, this study recruited participants by means of convenient sampling, which may 
lead to underrepresentation of the sample and uneven distribution of the sample. Moreover, the relatively small sample size of 
this study may limit the generalizability and significance of the results. Third, all variables were self-reported, and the findings 
may have been influenced by reporting bias. Fourth, this study was essentially a cross-sectional study and thus could not 
establish causality between variables. In future research, longitudinal studies with larger sample sizes should be conducted to 
address these limitations. Numerous factors can influence suicidal ideation, including family environment, gender, economic 
status, and psychological resilience, which were not considered in this study. Exploring these factors in future work could 
provide a more comprehensive understanding of the topic. Fifth, mindfulness and stress reduction techniques can be 
considered in studies of interventions for suicidal ideation in individuals with depressive symptoms.

Conclusions
Depressive symptoms were significantly associated with suicidal ideation. For individuals with depressive symptoms, 
reappraisal is a protective factor against suicidal ideation, and COVID-19 burnout counteracts the protective effect of 
reappraisal against suicidal ideation. Depressive symptoms and COVID-19 burnout are risk factors for suicidal ideation.
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