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Background: Although there is extensive evidence linking cyberbullying perpetration to adolescents’ suicidal ideation, studies have 
not yet explored the longitudinal relationship between cyberbullying perpetration and adolescents’ suicidal ideation, nor have they 
elucidated the mechanisms underlying this relationship. To address these gaps, this study employed a three-wave longitudinal design to 
examine the relationship between cyberbullying perpetration and suicidal ideation among Chinese vocational school adolescents, and 
the mediating effect of depression and the moderating effect of need to belong (NTB) in this relationship.
Methods: Using a cluster sampling method, 802 adolescents (Mage = 17.5, SD=4.3, 51.6% female) from two vocational schools 
completed the questionnaires measuring cyberbullying perpetration, suicidal ideation, depression, and NTB across three waves at six- 
month intervals. T1 depression was treated as a control variable in the statistical model. This study used SPSS 27.0 and PROCESS 
macro to test the research hypotheses.
Results: The results demonstrated that (1) T1 cyberbullying perpetration positively predicted T3 suicidal ideation; (2) T2 depression 
fully mediated the relationship between T1 cyberbullying perpetration and T3 suicidal ideation; (3) T2 NTB moderated the indirect 
relationship between T2 depression and T3 suicidal ideation. Specifically, the relationship between T2 depression and T3 suicidal 
ideation was stronger for vocational school adolescents with high NTB than for those with low NTB.
Conclusion: These findings indicate that cyberbullying perpetration impacts adolescents’ suicidal ideation via depression, and that 
adolescents with high NTB are more vulnerable to suicidal ideation when experiencing depression. This research highlights the 
importance of adopting a depression-focused intervention, thus preventing cyberbullying perpetration from escalating to suicidal 
ideation among vocational school adolescents, particularly those with high NTB.
Keywords: suicidal ideation, cyberbullying perpetration, depression, need to belong, vocational school adolescents

Introduction
Suicide is a leading cause of death among adolescents globally.1 The risk of death by suicide generally increases 
progressively along a continuum that moves from suicidal ideation to suicide attempts and ultimately to suicide 
completion.2 Suicidal ideation, which refers to self-reported thoughts of engaging in suicidal behaviors,3 is 
a significant risk factor for future suicidal behaviors.2,4 Evidence suggests that 74.9% of individuals with suicidal 
ideation develop suicidal behaviors within one year.5 Adolescents are at high risk for suicidal ideation.6 A meta- 
analysis demonstrated that the prevalences of suicidal ideation among adolescents was 16.3%, significantly higher 
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than the global average in youth populations.7 Notably, research on vocational school adolescents found that they 
reported having an even higher susceptibility, with prevalence rates of 37.7%.8 Given the seriousness of suicidal ideation 
among vocational school adolescents, it is crucial to identify the potential risk factors for adolescents’ suicidal ideation to 
better inform prevention and intervention efforts.

Among the risk factors, cyberbullying perpetration has been identified as a significant contributor.9 However, 
previous studies on the relationship between cyberbullying perpetration and suicidal ideation have revealed conflicting 
findings. Some studies have identified a positive association between cyberbullying perpetration and adolescents’ suicidal 
ideation,9,10 while others have reported no statistically significant correlation.11,12 This discrepancy may stem from 
methodological limitations in accounting for potential mediators or moderators that could elucidate the complex 
mechanisms underlying this relationship. Specifically, the current literature lacks examination of intervening variables 
that might explain how and when cyberbullying perpetration influences suicidal ideation. To address these gaps, the 
present study employed a three-wave longitudinal design to investigate the relationship between cyberbullying perpetra
tion and adolescents’ suicidal ideation. We further extended the existing literature by covering the mediating role of 
depression and the moderating role of the need to belong in this association.

Cyberbullying Perpetration and Suicidal Ideation
Cyberbullying perpetration refers to an aggressive, intentional act carried out by a group or individual, using electronic 
forms of contact, repeatedly and over time against a victim who cannot easily defend themselves.13 Compared to research 
on cyberbullying victimization,14,15 fewer studies have investigated the relationship between cyberbullying perpetration 
and suicidal ideation. Perpetrators of cyberbullying have been found to exhibit high levels of aggressive behavior16 and 
other problematic behaviors such as antisocial tendencies.17 Suicidal behavior could be considered an aggression turned 
inwards.18 Thus, it is a reason to propose that cyberbullying perpetration can be a risk factor for adolescents’ suicidal 
ideation. According to the general strain theory,19,20 suicidal ideation may function as a maladaptive coping strategy for 
cyberbullying perpetrators to escape the emotional distress they experience. Empirical studies have revealed that 
cyberbullying perpetration is associated with adverse mental health outcomes, such as loneliness,21 anxiety,22,23 and 
depression,24 as well as social difficulties,17 which may further lead to more severe consequences such as suicidal 
ideation.10,25

Empirical research has supported the view that adolescents who experienced cyberbullying perpetration are at an 
increased risk of suicidal ideation.10,25 For example, a meta-analysis of cross-sectional studies revealed that adolescents 
who engage in cyberbullying perpetration are 1.23 times more likely to develop suicidal ideation compared to non- 
perpetrators.26 Surprisingly, only one prior study has examined the longitudinal relationship between cyberbullying 
perpetration and suicidal ideation among adolescents, demonstrating that cyberbullying perpetration contributes to 
suicidal ideation over the course of a year.9 Notably, no previous studies have directly explored the longitudinal 
relationship between cyberbullying perpetration and suicidal ideation among vocational school adolescents. 
Adolescents in vocational schools have been reported to engage in higher levels of cyberbullying perpetration than 
their peers in regular schools,27 thereby potentially increasing the risk of suicidal ideation.

The Mediating Effect of Depression
One mediating mechanism through which cyberbullying perpetration is linked to suicidal ideation may be depression. 
Depression is a public mental health problem that has long-term adverse effects on individuals’ well-being and quality of 
life.28,29 According to the general strain theory, suicide is recognized as a maladaptive response to stress.19 Cyberbullying 
perpetration, as a stressful event, can lead to serious mental health problems and unhealthy behaviors, including low self- 
esteem,17 anxiety,23,25 self-harm,30 and antisocial behavior.10 These outcomes can increase the risk of depression,31–33 

which in turn may drive adolescents to seek ways to escape their emotional distress. Suicidal ideation may serve as 
a maladaptive coping mechanism to alleviate such distressing emotion.34 Therefore, depression would mediate the 
relationship between cyberbullying perpetration and adolescents’ suicidal ideation.

Previous studies support the mediating process from cyberbullying perpetration to suicidal ideation through depres
sion. Empirical evidence indicates that individuals who engage in cyberbullying perpetration exhibit higher levels of 
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depression across different age groups.35,36 Longitudinal studies suggest that cyberbullying perpetration predicts 
depression,37,38 and a meta-analysis study reveals that cyberbullying perpetrators are 1.73 times more likely to develop 
depression than non-perpetrators.39 Furthermore, depression increases the risk of adolescents’ suicidal ideation.40 Cross- 
sectional studies show that depressed adolescents are more likely to report severe suicidal ideation.41–43 Longitudinal 
studies also indicate that depression in childhood predicts suicidal ideation in adulthood,44 and depression at age 17 years 
significantly predicts suicidal ideation in adolescents one year later.45

To the best of our knowledge, while previous studies have demonstrated that the mediating role of depression in the 
relationship between psychosocial factors and suicidal ideation,42,43,46 they have not examined whether depression would 
mediate the relationship between cyberbullying perpetration and adolescents’ suicidal ideation.

The Moderating Effect of Need to Belong
Although cyberbullying perpetration may influence adolescents’ suicidal ideation via the mediating role of depression, 
not all adolescents are equally susceptible to this influence. Therefore, it is crucial to identify potential moderators that 
may shape the indirect pathway between cyberbullying perpetration and suicidal ideation. The present study proposed 
that the need to belong (NTB) would moderate the indirect relationship between depression and adolescents’ suicidal 
ideation.

According to the belongingness hypothesis, the NTB is a fundamental human need for social connections, and this 
need becomes especially important during the transitional phase of adolescence.47 Individuals with a high NTB are 
highly motivated to engage in interactions with others to enhance their social connections and are thus more sensitive to 
others’ thoughts and feelings.48 The interpersonal theory of suicide suggests that suicide ideation is associated with 
interpersonal risks such as thwarted belongingness and perceived burdensomeness.49 Given that depression greatly 
significantly impairs interpersonal relationships and reduces relational satisfaction,50 depressed individuals with high 
NTB are more likely to experience interpersonal risks, including thwarted belongingness, and greater negative emotional 
distress compared to those with low NTB.51,52 They may try to compensate for lacking real social interaction by 
connecting with nonhuman things like photos and gadgets,53 or by talking to themselves more often.54 But these ways 
can actually make them feel lonelier and even lead to serious mental health problems55 such as suicidal ideation.56 With 
this in mind, high NTB may strengthen the relationship between depression and suicidal ideation.

Few studies pay attention to the moderating effect of NTB on the relationship between depression and adolescents’ 
suicidal ideation. However, indirect evidence supports this view. For example, NTB is reported to moderate the 
relationship between narcissistic vulnerability and depression.57 Moreover, NTB is found to moderate the association 
between thwarted belongingness and suicidal ideation, with individuals who have higher NTB being more likely to 
develop suicidal ideation when experiencing thwarted belongingness.56 Nevertheless, no research has examined whether 
NTB moderates the indirect relationship between depression and suicidal ideation among vocational school adolescents.

The Present Study
The purpose of this study is to examine the longitudinal relationship between cyberbullying perpetration and suicidal 
ideation, using a sample of adolescents from vocational schools. We will further explore the mechanisms underlying this 
relationship by examining depression as a mediator and NTB as a moderator, using a three-wave longitudinal design (see 
Figure 1). To achieve these purpose, we first examined the relationships among cyberbullying perpetration, depression, 
suicidal ideation, and NTB. Next, we examined a moderated mediation model with a twofold aim: (1) to explore the 
whether depression mediates the relationship between cyberbullying perpetration and adolescents’ suicidal ideation, and 
(2) to determine whether NTB moderates the indirect relationship between cyberbullying perpetration and adolescents’ 
suicidal ideation via depression. Based on the literature review and the aims of the present study, we proposed the 
following hypotheses:

H1: Cyberbullying perpetration will positively predict adolescents’ suicidal ideation.

H2: Depression will mediate the relationship between cyberbullying perpetration and adolescents’ suicidal ideation.
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H3: NTB will moderate the indirect effect of cyberbullying perpetration on adolescents’ suicidal ideation via depression, 
such that this effect will be stronger for adolescents with high NTB than those with low NTB.

Method
Participants and Procedure
Participants were recruited from two vocational schools in Guilin, Guangxi Province, China. A cluster sampling method 
was used to ensure a representative sample from diverse geographical regions.

Specifically, the study was structured around two defined clusters, with one vocational school was selected from each 
cluster to represent its respective geographical area. Participants completed the questionnaires regarding cyberbullying 
perpetration, suicidal ideation, depression, and NTB across three waves at six-month intervals. All parents or legal 
caregivers provided written informed consent and participants were informed of their right to withdraw from the survey 
at any time.

A total of 1250 participants took part in the first survey in March 2023 (Time 1, T1). Among them, 1120 participants 
completed the second wave of data collection in September 2023 (Time 2, T2). Of these, 909 participants who had taken 
part in the first two surveys completed the final survey in March 2024 (Time 3, T3). The final valid sample consisted of 
802 participants, including 414 girls (51.6%) and 388 boys (48.4%), with an average age of 17.5 years ranging from 15 to 
19. Of the total sample, 134 (16.7%) were left-behind youth, and 102 (12.7%) were only children, while 705 (87.3%) had 
at least one sibling. A post hoc power analysis was conducted using G*Power 3.1 to evaluate the current effective sample 
size for correlation analysis.58,59 With a total sample size set of 802 participants, a significance level of α = 0.01, and an 
effect size of r = 0.142 (the correlation between T1 cyberbullying perpetration and T3 suicidal ideation), the statistical 
power reached 0.93. T-tests showed that there were no statistically significant differences in cyberbullying perpetration, 
suicidal ideation, depression, or NTB between participants who were lost to follow-up and those who remained in the 
study (ts < 1, ps > 0.05, Cohen’s d < 0.15). This study was approved by the Ethics Committee of the First Author’s 
University.

Measures
Cyberbullying Perpetration
The Cyberbullying Scale developed by Wright was used to measure cyberbullying perpetration.60 The scale contains 9 
items, and each item (eg, “I insulted other classmates online or through text messages.”) was scored on a 5-point Likert 
scale ranging from 1 (never) to 5 (all the time), with higher summed scores indicating higher levels of cyberbullying. The 
scale has demonstrated good validity and reliability in Chinese adolescent samples.61 In the present study, the Cronbach’s 
α coefficients of the scale at the three waves were 0.91 (T1), 0.90 (T2), and 0.89 (T3), respectively.

Suicidal Ideation
The Positive and Negative Suicide Ideation scale (PANSI),62 as revised by Wang,63 was used to assess suicidal ideation 
among Chinese adolescents. The revised PANSI includes 14 items measuring two factors: 6 items assess positive suicidal 

Figure 1 The proposed moderated mediation model. 
Abbreviation: H, hypothesis.
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ideation (eg, “Studying is going well and I feel very happy.”), while 8 items assess negative suicidal ideation (eg, 
“Feeling hopeless about the future and thinking of suicide.”). Each item was rated on a 5-point Likert scale ranging from 
1 (never) to 5 (always). All items in the positive ideation factor were reverse-scored and then combined with the total 
negative ideation scores to yield a total score for suicidal ideation, with higher total scores signifying higher levels of 
suicidal ideation. The revised PANSI has been demonstrated to be a reliable and valid measure.63 In the present study, the 
Cronbach’s α coefficients of the scale at the three waves were 0.85 (T1), 0.89 (T2), and 0.87 (T3), respectively.

Depression
The Patient Health Questionnaire (PHQ-9) was used to measure depression.64 The questionnaire consists of 9 items (eg, 
“Little interest or pleasure in doing things.”), and each item was scored on a 4-point scale ranging from 0 (not at all) to 3 
(almost every day), with higher scores indicating higher levels of depression. This questionnaire has demonstrated good 
reliability and validity in Chinese population.65 In the present study, the Cronbach’s α coefficients of the scale at the three 
waves were 0.90 (T1), 0.87 (T2), and 0.91 (T3), respectively.

Need to Belong
The Single-item Need to Belong Scale was used to assess adolescents’ need to belong.66 The scale includes one item (ie, 
“I have a strong need to belong.”), which was rated on a 7-point scale ranging from 1 (Not at all) to 7 (Extremely), with 
a higher score indicating a greater level of need to belong. This scale has been widely used in Chinese samples.67 The 
intraclass correlation coefficient68 indicating test-retest reliability between T1 and T2 was 0.72 (95% CIs = [0.67, 0.76], 
p <0.001).

Control Variable
T1 depression was treated as a control variable in the hypothesized model.69 The depression subscale of the Symptom 
Checklist-90-Revision64 was employed to assess adolescents’ T1 depression. The subscale contains 13 items (eg, “I feel 
sad”), with each item rated on a 4-point scale ranging from 1 (never) to 4 (serious), where higher total scores indicate 
higher levels of depression. This scale has good reliability and validity in Chinese population.70 The Cronbach’s α of the 
scale for this study was 0.91.

Statistical Analyses
First, we calculated the descriptive statistics for all study variables and computed Pearson correlation coefficients 
between these variables. Second, we used the PROCESS macro (Model 4)71 to examine the mediating role of depression 
in the relationship between cyberbullying perpetration and suicidal ideation. Third, we used the PROCESS macro (Model 
14)71 to test whether NTB moderates the indirect relationship between depression and suicidal ideation. A bias-corrected 
percentile bootstrap based on 5000 samples was used to determine the significance of the indirect effects. A 95% 
confidence intervals (95% CIs) without zero indicates statistical significance at the 0.05 level. Prior to analysis, all 
variables were standardized, and T1 depression was included as a control variable.

Results
Correlation Analysis
Means, standard deviations, and correlations for all variables were presented in Table 1. The results showed that T1 
cyberbullying perpetration was positively associated with T3 suicidal ideation (β = 0.142, p < 0.001), T2 depression (β = 
0.183, p < 0.001), and T2 NTB (β = 0.072, p < 0.05). T2 depression was positively associated with T3 suicidal ideation 
(β = 0.452, p < 0.001) and T2 NTB (β = 0.311, p < 0.001). T2 NTB was positively correlated with T3 suicidal ideation (β 
= 0.118, p < 0.001).

Testing for the Mediating Effect of Depression
We used Model 4 in the PROCESS macro to test the mediating effect of depression. In this model, T3 suicidal ideation 
served as the dependent variable, T1 cyberbullying perpetration as the independent variable, T2 depression as the 
mediating variable, and T1 depression as the control variable. The results showed that T1 cyberbullying perpetration 
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significantly predicted T2 depression, (β = 0.132, t = 4.097, p < 0.001), which in turn significantly predicted T3 suicidal 
ideation (β = 0.408, t = 11.702, p < 0.001) (see Table 2). However, the direct effect of T1 cyberbullying perpetration on 
T3 suicidal ideation was not statistically significant (β = 0.057, t = 1.773, p > 0.05). Furthermore, the bias-corrected 
percentile bootstrap method indicated that the effect of T1 cyberbullying perpetration on T3 suicidal ideation via T2 
depression was significant (indirect effect = 0.054, SE = 0.16, 95% CIs = [0.025,0.085]). These findings indicate that 
depression fully mediates the relationship between cyberbullying perpetration and suicidal ideation.

Testing for the Moderating Effect of NTB
We used Model 14 in the PROCESS macro to examine the moderating effect of NTB on the indirect relationship 
between T2 depression and T3 suicidal ideation. The results showed that the interaction between T2 depression and T2 
NTB was significant (β =0.133, t = 3.156, p < 0.01), suggesting that NTB moderates the relationship between 
depression and adolescents’ suicidal ideation (see Table 3). To illustrate this effect, we plotted the predicted values 
of suicidal ideation against depression for low and high levels of NTB (ie, 1 SD above or below the mean) (see 
Figure 2). Simple slope tests revealed that the association between depression and suicidal ideation was stronger for 
adolescents with high NTB (βsimple = 0.719, SE = 0.062, 95% CIs = [0.596, 0.841]) than those with low NTB (βsimple = 
0.439, SE = 0.076, 95% CIs = [0.289, 0.589]).

Furthermore, the bias-corrected percentile bootstrap method confirmed that the indirect pathway between T2 depres
sion and T3 suicidal ideation was moderated by T2 NTB. The relationship between T2 depression and T3 suicidal 
ideation was stronger for adolescents with high T2 NTB (β = 0.105, SE = 0.031, 95% CIs = [0.049, 0.169]) than for those 
with low T2 NTB (β = 0.063, SE = 0.024, 95% CIs = [0.026, 0.117]).

Overall, the present study confirmed the mediating role of depression and the moderating role of NTB in the 
relationship between cyberbullying perpetration and suicidal ideation among Chinese vocational school adolescents 
(see Figure 3).

Discussion
The present study adopted a three-wave longitudinal design and constructed a moderated mediation model to examine the 
mediating role of depression and the moderating role of NTB in the longitudinal relationship between cyberbullying 

Table 1 Descriptive Statistics and Correlation Analysis

Variables M SD 1 2 3 4 5

1. T1 Cyberbullying perpetration 12.60 4.56 1
2. T1 Depression 25.30 9.52 0.130** 1

3. T2 Depression 14.10 5.08 0.183*** 0.416*** 1

4. T2 NTB 3.12 1.05 0.072* 0.198*** 0.311*** 1
5. T3 Suicide ideation 25.76 7.47 0.142*** 0.258*** 0.452*** 0.118*** 1

Note: T1 = Time 1, T2 = Time 2, T3 = Time 3; * p < 0.05, ** p < 0.01, ***p < 0.001.

Table 2 Testing the Mediating Effect of Cyberbullying Perpetration on Suicidal Ideation

Predictors Model 1(T3 SI) Model 2(T2 Depression) Model 3(T3 SI)

β SE t 95% CIs β SE t 95% CIs β SE t 95% CIs

T1 Depression 0.244 0.034 7.124*** [0.177, 0.311] 0.399 0.032 12.420*** [0.336, 0.462] 0.081 0.035 2.348* [0.013, 0.149]

T1 CP 0.110 0.034 3.224** [0.043, 0.178] 0.132 0.032 4.097*** [0.069, 0.195] 0.057 0.032 1.773 [−0.006, 0.120]

T2 Depression 0.408 0.035 11.702*** [0.340, 0.477]

R2 0.079 0.190 0.214

F 34.140*** 93.725*** 72.275***

Note: *p < 0.05, **p < 0.01, ***p < 0.001. 
Abbreviations: CP, Cyberbullying perpetration; SI, Suicidal Ideation; 95% CIs, 95% confidence interval.
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perpetration and suicidal ideation among vocational school adolescents. Consistent with our hypotheses and theoretical 
theories (ie, the general strain theory19 and the interpersonal theory of suicide49), the results showed that T1 cyberbully
ing perpetration positively predicted adolescents’ T3 suicidal ideation, and T2 depression fully mediated this relationship. 
Moreover, T2 NTB moderated the indirect relationship between T2 depression and T3 suicidal ideation, such that this 
indirect effect was stronger for adolescents with high T2 NTB than for those with low T2 NTB. In other words, NTB 
significantly amplified the negative impact of depression on adolescents’ suicidal ideation.

Table 3 Testing the Moderated Mediation Effect of Cyberbullying Perpetration on Suicidal Ideation

Predictors Model 1(T2 Depression) Model 2(T3 SI)

β SE t 95% CIs β SE t 95% CIs

T1 Depression 0.212 0.017 12.420*** [0.179, 0.246]

T1 CP 0.146 0.036 4.097*** [0.076, 0.217] 0.102 0.052 1.952 [−0.001, 0.204]
T2 Depression 0.579 0.054 10.751*** [0.473, 0.685]

T2 NTB −0.187 0.234 −0.796 [−0.647, 0.274]

T2 Depression × T2 NTB 0.133 0.042 3.156** [0.050, 0.216]

R2 0.190 0.224

F 93.725*** 46.031***

Note: *p < 0.05, **p < 0.01, ***p < 0.001. 
Abbreviations: CP, Cyberbullying perpetration; SI, Suicidal Ideation; NTB, Need to Belong; 95% CIs, 95% confidence interval.

Figure 2 T2 NTB moderates the relationship between T2 depression and T3 suicidal ideation.

Figure 3 The moderated mediation model. 
Note: **p <0.01, ***p <0.001.
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Cyberbullying Perpetration and Suicidal Ideation Among Vocational School 
Adolescents
As expected, cyberbullying perpetration positively predicts vocational school adolescents’ suicidal ideation. This finding 
suggests that cyberbullying perpetration is a risk factor for heightened suicidal ideation among vocational school 
adolescents, aligning with the general strain theory.19,20 A possible explanation is that vocational school adolescents 
who engage in cyberbullying often experience a range of maladaptive emotional and behavioral problems, such as guilt, 
anxiety, depression, and social isolation.14,72,73 These psychological difficulties may intensify their emotional distress, 
fostering feelings of hopelessness and entrapment. Consequently, they may perceive suicide as a means of escape, 
ultimately leading to suicidal ideation.74

The results of the present study are consistent with most previous studies,9,10,25 but differ from other studies that 
found no significant association between cyberbullying perpetration and suicidal ideation.11,12 One reason for these 
discrepant findings lies in differences in the study samples. Arnon et al examined a sample of early adolescents with 
a mean age of 12 years,11 whereas the present study focused on late adolescents with a mean age of 17.5 years. 
Compared to early adolescents, late adolescents are more likely to engage in cyberbullying perpetration and more 
susceptible to its severe psychological consequences of cyberbullying, including suicidal ideation.22,72 Another factor 
contributing to these inconsistencies is the sample size. Kim et al included only 93 adolescents,12 which may have limited 
the generalizability of their findings and increased the risk of Type II errors. In contrast, the larger sample size in the 
present study provided for more reliable estimates and greater statistical power, enhancing the likelihood of detecting 
a significant relationship between cyberbullying perpetration and suicidal ideation.

The Mediating Role of Depression
In line with our expectations, the present study found that depression mediated the relationship between cyberbullying 
perpetration and suicidal ideation among vocational school adolescents. Specifically, vocational school adolescents who 
experience high levels of cyberbullying perpetration are more likely to develop depression, which, in turn, increases their 
risk of suicidal ideation. These findings provide an insight into how cyberbullying perpetration contributes to adoles
cents’ suicidal ideation. While a study has identified depression as a critical mediator, it employed a cross-sectional 
design, raising concerns about shared method variance.43 In contrast, this study employed a three-wave longitudinal 
design, providing a more robust test of the mediating role of depression in the relationship between cyberbullying 
perpetration and adolescents’ suicidal ideation. To our knowledge, this is the first longitudinal study using a longitudinal 
design to examine the mediating role of depression in this association. The present findings are consistent with general 
strain theory,19 which posits that adolescents who engage in cyberbullying are at high risk for developing emotional 
problems like depression. Consequently, these emotional problems may drive them to engage in maladaptive behaviors, 
including suicidal ideation, as a way to seek relief. Therefore, our results emphasize the importance of addressing 
depression as a key factor in preventing the negative psychological outcomes associated with cyberbullying, particularly 
suicidal ideation among vocational school adolescents.

In the first stage (ie, T1 cyberbullying perpetration→ T2 depression), we found that cyberbullying perpetration 
positively predicts adolescent depression. This finding is consistent with general strain theory,19 and previous studies,35– 

37,39 suggesting that adolescents engaging in cyberbullying perpetration are at high risk for developing depression. There 
are two possible explanations for this finding. First, cyberbullying perpetration may lead vocational school adolescents to 
become unpopular among their peers or experience social ostracism, thereby increasing their risk of depression.22 

Second, engaging in cyberbullying perpetration may elicit negative emotions such as guilt, loneliness, hopelessness, 
and anxiety, placing adolescents at high risk of depression.21,31 Thus, cyberbullying perpetration may trigger maladaptive 
emotional responses such as depression among vocational school adolescents.

For the second stage (ie, T2 depression → T3 suicidal ideation), we found that depression positively predicted 
suicidal ideation among vocational school adolescents. This finding is consistent with existing research,41–43 suggesting 
that vocational school adolescents suffering from depression are more likely to develop suicidal ideation. The inter
personal theory of suicide provides an explanation for this finding,49 which posits that depression could lead to increased 
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social withdrawal, social isolation, or negative social interactions. These interpersonal difficulties may then contribute to 
feelings of being a burden to others, ultimately leading to suicidal ideation. In fact, previous studies have demonstrated 
that depression contributes to suicidal ideation via perceived burdensomeness.44,45

The Moderating Role of NTB
The third aim of the study was to examine the moderating role of NTB in the relationship between depression and 
suicidal ideation. The results showed that NTB significantly moderated the relationship between depression and suicidal 
ideation among vocational school adolescents, with the relationship being stronger for adolescents with high NTB than 
for those with low NTB. That is, NTB exacerbated the association between depression and adolescents’ suicidal ideation. 
This finding aligns with the interpersonal theory of suicide,49 indicating that while NTB is generally adaptive, an 
excessively high NTB may not always be beneficial. Previous research has shown that elevated NTB are associated with 
lower well-being,75,76 higher levels of depression,55,57 and increased suicidal ideation.56 These findings suggest that high 
NTB may exacerbate emotional distress in adolescents, especially to those who are depressed. Individuals with high NTB 
typically exhibit stronger motivation for interpersonal connectedness.48 However, considering that depression is asso
ciated with more interpersonal difficulties and low relationship satisfaction,50,77 depressed individuals with high NTB 
may experience greater challenges in fulfilling their belongingness needs. This phenomenon may be particularly 
pronounced among vocational school adolescents, as they often experience less social support and greater societal 
discrimination or stigmatization compared to other peer groups.78,79 Research has suggested that this discrepancy 
between high NTB and impaired relationship satisfaction constitutes a significant risk factor for suicidal ideation.56 

Thus, it is not surprising that NTB can strengthen the impact of depression on suicidal ideation among vocational school 
adolescents.

To our knowledge, this study is the first to confirm that NTB moderates the relationship between depression and 
suicidal ideation among vocational school adolescents. By identifying NTB as a crucial moderating factor, our study 
advances the understanding of mental health risks, particularly suicidal ideation, in depressed adolescents.

Limitations and Future Directions
This study has several limitations that should be considered. First, the sample’s exclusive focus on adolescents from 
vocational schools may introduce potential cultural or contextual biases, thereby reducing the generalizability of the 
findings to populations with differing sociocultural backgrounds or educational contexts. Future research should include 
participants from different educational backgrounds, such as regular high schools, colleges, or vocational schools in 
various regions, to enhance the generalizability of the findings. Second, this study relied on self-reported measures, 
which may introduce biases such as social desirability effects and recall inaccuracies. While self-reports provide valuable 
insights, they may not fully capture the complexity of psychological processes. Future research should incorporate 
multiple data sources, such as behavioral observations, experimental measures, or peer reports, to provide a more 
comprehensive understanding of the results found in this study. Third, the relatively short time intervals between the 
three data collection waves may fail to reveal the dynamic interaction among the variables of interest in this study. Future 
research should consider longer study periods to better track the long-term psychological effects and to provide a more 
comprehensive understanding of how these processes evolve over time.

Conclusion
In summary, this study developed a moderated mediation model to explore the longitudinal relationship between 
cyberbullying perpetration and suicidal ideation among vocational school adolescents, using a three-wave longitudinal 
design. The results showed that depression fully mediated the relationship between cyberbullying perpetration and 
adolescents’ suicidal ideation. Importantly, the indirect relationship between depression and suicidal ideation was 
moderated by NTB, with this relationship was stronger for adolescents with high NTB than those with low NTB. The 
findings enhance our understanding of how cyberbullying perpetration links to adolescents’ suicidal ideation and when 
this relationship is particularly strong. This study underscores the necessity for adopting a depression-focused 
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intervention (eg, mindfulness and group psychological counseling), which could prevent cyberbullying behaviors from 
progressing to suicidal ideation among vocational school adolescents, especially those with high NTB.
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