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Abstract
Background  We aim to examine the associations between poly-bullying victimization (i.e., school-, family- and 
cyber-bullying ever and only) and suicidal ideation (SI) among Chinese university and high school students, and the 
roles of interpersonal relationships and hopelessness in the interested relationships.

Methods  We included 17633 participants integrating data from the 2019 mental health survey in university 
students in Qinghai, China (N = 5700), and the Chinese Database of Youth Health in high school students (N = 11933) 
in Shandong. We applied multivariate logistic regression models to explore the associations between poly-bullying 
victimization and SI, by gender and level of schools. Stratification analyses were conducted by levels of hopelessness 
and interpersonal relationships. The role of hopelessness in the relationships between poly-bullying victimization and 
SI in university students was evaluated by fitting mediation analyses.

Results  Exposure to specific forms of bullying victimization was positively associated with SI in students from both 
school levels. Cyberbullying victimization only was not significantly associated with SI in university students, but with 
significance in both female (OR: 1.70, 95% CI: 1.26–2.30) and male (OR: 2.69, 95% CI: 2.04–3.55) high school students. In 
university students, the association between school bullying only and SI was greater in female (OR: 2.38, 95% CI: 1.71–
3.34) than males (OR: 1.33, 95% CI: 0.85–2.09); the strongest association was exhibited between the co-occurrence 
of family and school bullying victimization, and SI; a dose-response relationship was observed between number 
of victimization and SI, particularly among males. Interpersonal relationships did not significantly moderate the 
relationships between poly-bullying victimization and SI among university students. Hopelessness played significant 
mediating role in the relationships between Family + School bullying victimization and SI (14.80% mediated) in female 
university students, and Family + School + Cyberbullying victimization and SI (29.40%) in males.
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Introduction
Risk of suicide have increased globally, and has become 
the third leading cause of death among adolescents aged 
15–19 (World Health Organization, 2020). Suicidal ide-
ation (SI) refers to the cognitive process in which indi-
viduals think about, consider, or plan suicide, without 
necessarily engaging in any physical injury [1, 2]. The 
integrated motivational–volitional (IMV) model suggests 
that the presence of SI is a crucial step towards suicide 
attempt or suicide commitment [1], and serves as the 
strongest predictor of suicidal behavior. This indicates 
the importance of studying and understanding the pres-
ence of SI, especially among the young generations.

Traumatic life experience, such as family violence and 
school bullying, and their impact on SI among children 
and adolescents have been previously studied [3], indi-
cating the traumatic exposure could increase the risk of 
SI. While most research has mainly focused on specific 
type of trauma event, such as sexual, emotional, or physi-
cal abuse, without considering the co-occurrence of mul-
tiple events. Poly- victimization is defined as exposure 
to multiple types of violence, not only physical but also 
emotional, sexual or community violence, abduction and 
witness of violence, which can be perpetrated by different 
aggressors such as parents, peers, siblings, romantic part-
ners, and neighbors [4]. It was suggested that children [5] 
and adolescents who suffered from one type of victimiza-
tion were more likely to expose to other types [6]. Specifi-
cally, the situation of co-occurrence of multiple bullying 
situations from either off-line scenarios or on-line ones 
[7–9], is called poly-bullying [10]. Poly-bullying victim-
ization is a critical subset of poly-victimization, it could 
result in a cumulative burden of harm, thereby exacer-
bating the risk of adverse mental health outcomes and 
its associated SI and behaviors, compared to individuals 
who had no exposure or exposed to one type only [6].

Bullying has been recognized as an interpersonal vio-
lence issue that raises global concern for children and 
adolescents, it is a subset of aggressive behavior, which in 
turn is generally defined as “behavior intended to inflict 
injury or discomfort upon another individual” [9]. Since 
most bullying occurred without apparent provocation on 
the part of the targeted child or youth, it was considered 
to be a form of proactive aggression [9]. In educational 
settings, bullying is identified as unwanted and habitual 
aggressive behavior directed at others and has tradition-
ally been categorized into physical, verbal, and relational 
forms [9]. Unlike traditional bullying often occurred in 

campus, bullying in the family (or part of domestic vio-
lence) [11] is often overlooked, such as sibling bullying 
[12], intimate partner violence [13] and parents’ child 
abuse [14] can be considered as specific forms of family 
bullying [15]. Different terms have been used to describe 
these aggressive interactions in family, such as family 
bullying, family aggression, domestic violence, or child-
hood abuse [16, 17]. Furthermore, the emergence of the 
digital age and young people’s widely use of social media 
has introduced a new issue, i.e., cyberbullying, which 
extended both the reach and impact of bullying beyond 
physical location [18]. Children and adolescents with 
multiple trauma exposure such as multiple forms of bul-
lying were reported to be at higher risk of both adverse 
physical and psychological health consequences, in 
which the latter including psychiatric disorders, sub-
stance abuse, addictive behaviors, self-harm, and sui-
cide [19, 20], with the cumulative effects expect to last 
throughout their lifespan. In this study, we will there-
fore focus on multiple bullying victimization of students 
group (family-, school- and cyber-bullying victimization 
ever and only).

Findings on the associations between co-occurrence 
of different types of bullying victimization and SI were 
mixed: some suggested a gender asymmetry [21, 22], 
some studies suggested greater suicide risk for girl vic-
tims of bullying [23, 24] and some indicated opposite 
conclusion [25, 26]. A meta-analysis showed that gen-
der was not a significant moderator in the relationship 
between bullying and SI [27]. In addition, the feelings of 
repetitive thought patterns [28], emotion reactivity and 
dispositional mindfulness [29], were suggested could 
worsen mental health following exposed to bullying. 
On the other hand, it was indicated that positive inter-
personal relationships such as parent-child bonds and 
peer connections along with satisfaction with academic 
achievements played role in reducing suicide risks related 
to bullying [3, 30].

Based on McLeroy’s ecological model for health pro-
motion focusing attention on both individual and social 
environmental factors as targets for health promotion 
interventions, factors associated with individuals’ health 
outcome should be assessed with a multi-level frame-
work encompassing individual (e.g., knowledge, behav-
ior, developmental history), interpersonal (e.g., formal/
informal social network and support systems), institu-
tional (e.g., organizations, regulations), community (e.g., 
organizational relationships), and public policy (e.g., 

Conclusion  The exploration-oriented study provided an intricate mechanism of gender-specific differences in SI 
related to poly-bullying victimization. Tailored, gender-sensitive interventions and support systems for adolescents 
and young adults should be designed and implemented.
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local or national laws and policies) [31]. Specifically, 
from the individual and interpersonal level, adolescence 
is marked by heightened sensitivity to peer relation-
ships, identity formation, and academic pressures [32]. 
Bullying exposure during this stage often intersects with 
school-centric social dynamics and family expectations 
[9]. University students face distinct challenges, includ-
ing autonomy development, broader social networks, 
and career-oriented stressors [33]. Due to the unidentical 
purposes and orientation of education, there are also dif-
ferences in the mechanisms for education management 
between high schools and universities, which could lead 
to classroom cliques and performance-based stratifica-
tion in high school students and introduction of broader 
social networks and digital stressors like cyberbullying 
in university school students. Geographical and cultural 
differences across China further shape these ecological 
interactions for adolescents’ health outcome, Qinghai 
Province-is characterized by high-altitude ecosystems, 
ethnic diversity (e.g., non-Han minorities account for 
49.5%), and pastoral economic constraints (Per Capita 
Disposable Income of All Households in 2023 ¥28,587 ) 
[34], which contrasts sharply with Shandong, an industri-
alized Han-dominant region (¥39,883) where Confucian 
achievement mandates and urban-rural disparities affect 
bullying behaviors and health through social dominance 
norms in adolescents and young adults [35, 36]. There-
fore, within the ecological model for health promotion, it 
is necessary to explore the relationships between exclu-
sive type or co-occurrence of multiple forms of bullying 
victimization exposures and SI and related mechanisms 
between different school-aged groups especially in differ-
ent regions, which can help to provide important insights 
in understanding the complexities of adolescents’ behav-
iors and health outcome.

Therefore, integrating data from of a mental health 
survey among university students in Qinghai and a pub-
licly available dataset among high school students from 
Shandong province this study aimed to (1) examine the 
relationships between numbers, exclusive type and co-
occurrence of different forms of bullying victimization 
and SI among high school and university students; and 
(2) assess the role of gender, interpersonal relationships 
and hopelessness in the relationships. Based on previ-
ous studies [19, 23], we made the following hypotheses: 
(1) The relationship between poly-bullying victimization 
and SI would be positively associated, and the strength 
would differ between males and females; (2) The relation-
ship between poly-bullying victimization and SI would 
be mediated by hopelessness and moderated by interper-
sonal relationships, such that high level of hopelessness 
would play a bridging role in the relationship and good 
interpersonal relationships would weak the relationship.

Methods
Study design and sample
This cross-sectional study derived data from a large-scale 
school-based mental health survey in Qinghai Province 
(MHS-QH: university students) of Northwest China 
in December 2019, and the Chinese Database of Youth 
Health (DYH: high school students) in the survey of aca-
demic year of 2017/2018 and 2020/2021.

The details regarding implementation of Qinghai men-
tal health survey were introduced in previous studies [5, 
37], which recruited university students through a multi-
stage stratified cluster sampling method. Four universities 
were selected based on their affiliation levels and clas-
sifications. Within each university, classes were selected 
using a stratified random sampling method based on stu-
dents’ majors, followed by cluster sampling within each 
selected class. Questionnaires were distributed to par-
ticipants and collected after completion by study inves-
tigators, all of whom underwent uniform training prior 
to the on-site survey. Only fully enrolled students were 
included in the study. A total of 6500 questionnaires were 
distributed, with 6200 returned, resulting in a response 
rate of 95.4%. After excluding those with structural errors 
and those with 20% or more missing data, we had 5700 
university students to be analyzed in the current study. 
The Ethics Committee of the Medical College of Qinghai 
University approved the study protocol (QHMC 2019-
09). The survey process followed the principles of ano-
nymity and voluntariness, with all involved participants 
provided the informed consent.

The database of youth health (DYH) derives from a 
dedicated program in Shandong Province of China, 
which investigated the health-related behaviors and 
health outcomes of secondary school students. It is the 
first publicly available dataset on Chinese adolescents’ 
health and health-related behaviors. The DYH program 
consisted of a multi-wave survey conducting in the 
academic year 2015/2016, 2016/2017, 2017/2018 and 
2020/2021, which was documented in previous stud-
ies [38, 39]. Surveys at each wave was conducted as an 
independent cross-sectional study, rather than using a 
repeated measure design. A total of 99,327 students from 
186 secondary schools in 17 cities of Shandong province 
were initially recruited in the survey. The probability pro-
portional to size (PPS) sampling method was adopted in 
the survey of academic year of 2017/2018 and 2020/2021 
[40], we analyzed the data in the high school students of 
those two cross-sectional datasets, as which uniquely col-
lected the key information (i.e., bullying, cyberbullying 
and SI) relevant to our research question. For each of the 
two waves, 100 public schools were randomly selected 
across 10 administrative regions, representative of the 
province’s diverse geography, population, and socio-eco-
nomic conditions. In each region, three high schools and 
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seven junior high schools were chosen, with each school 
having a minimum of 300 students and at least 100 stu-
dents per grade. The current study included 11,933 high 
school students after data cleaning. The Chinese Data-
base of Youth Health (DYH) involving human partici-
pants were reviewed and approved by Ethics Committee 
of Shandong University (20180517). Written informed 
consent was obtained from each participant.

In total, we included 17633 participants in the current 
study (5700 university and 11933 high school students). 
For details, see Supplementary Fig.  2 flow chart of the 
enrollment process.

Measurement
Socio-demographic characteristics
The DYH collected sociodemographic and lifestyle infor-
mation, including age (in years), gender (male/female), 
ethnicity (Han/others), one-child in the family (no/yes), 
self-perceived household economic level (poor/general/
rich), self-perceived health status (poor/general/good), 
relationships with teacher and family (poor/general/
good), frequency of weekly physical exercise (never/1–2 
times/3–5 times/>5 times). The MHS-QH collected 
all abovementioned information, and additionally col-
lected grade (freshman/others), place of residence prior 
to entering the university (non-plateau/plateau area), 

academic pressure (low/normal/high), relationships with 
classmates (poor/general/good).

Poly-bullying victimization
Poly-bullying victimization consisted of several forms 
of bullying victimization [4]. In this study, we classified 
bullying according to the primary setting in which it 
occurred. Exposure to poly-bullying victimization was 
defined based on the presence of family, school, or cyber-
bullying experiences in the university sample (MHS-QH), 
and on the presence of school and cyberbullying in the 
high school sample (DYH) without availability of family 
bullying. Figure 1 illustrates the typology of poly-bullying 
victimization among university students, and supplemen-
tary Fig. 1 presents the corresponding typology for high 
school students.

In university students, two questions were asked to 
measure family bullying victimization in the past 6 
months, it was coded as with family bullying victimiza-
tion if there was at least one positive answer. In MHS-QH 
and DYH, school bullying victimization and cyberbully-
ing in the past year were assessed using one specific ‘yes/
no’ question. The details on the assessment of bullying 
exposure are presented in supplement Table 1.

Based on the data availability, we constructed the 
following exposure variables indicating bullying 

Fig. 1  The typology of constructed poly-victimization of the current study in university students
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victimization in MHS-QH: (1) family bullying ever (no/
yes/other; not available in DYH); (2) school bullying ever 
(no/yes/other); (3) cyberbullying ever (no/yes/other); (4) 
number of victimization (no/one/two/three); (5) types 
of victimization (no/ family bullying only/ school bully-
ing only/ cyberbullying only/ family + school bullying/ 
cyberbullying + family bullying/ school bullying + cyber-
bullying/ three). The category “other”, for example for 
the variable “family bullying ever”, indicates exposure 
to school bullying or/and cyberbullying. In DYH, the 
variables were constructed in the same way, except for 
unavailability of family bullying victimization, i.e., (1) 
school bullying ever (no/yes/other); (2) cyberbullying 
ever (no/yes/other); (3) number of victimization (no/
one/two); (4) types of victimization (no/ school bullying 
only/ cyberbullying only/ school bullying + cyberbully-
ing). It should be noted that, the reference group (‘no’) 
in all variables was referred to as those without any type 
of bullying victimization, which could help alleviate the 
‘noise’ from other bullying when one particular bullying 
was under studied [8].

Interpersonal relationships
We constructed the interpersonal relationships based on 
the responses to the relationships with family, relation-
ships with teachers and relationships with classmates 
[3], categorized as poor/general/good. In the MHS-QH, 
‘poor’ level indicates that at least one question on the 
relationships was answered with poor, ‘good’ level indi-
cates that all three were answered with good, others were 
rated as ‘general’. In the DYH, interpersonal relationships 
was constructed based on relationships with family and 
relationships with teachers [40] following the identical 
principle as it for the MHS-QH.

Hopelessness
In the MHS-QH, the hopelessness level of university stu-
dents was measured using the 20-item Beck Hopeless-
ness Scale (BHS) [41], with a ‘yes/no’ (1/0) response for 
each item. The scale was validated in Chinese population 
with a Cronbach’s alpha of 0.834 [42]. Items 1, 3, 5, 6, 8, 
10, 13, 15, 19 were reverse scoring items, and the total 
score ranged from 0 to 20 by summing up the scores of 
each item. Total score of less than 4, 4–8, 9–14 and more 
than 14 were categorized as the normal, mild, moder-
ate and severe level of hopelessness, respectively. Since 
the BHS was only available for university students, the 
possible mediating effect of hopelessness between poly-
bullying victimization and SI was only explored in the 
university students.

Suicidal ideation
Lifetime suicidal ideation (SI) in the university students 
(MHS-QH) was assessed using the fourth (How willing 

are you to actively attempt suicide? ) and fifth (To what 
extent do you wish to end your life by external force, that 
is, have “passive suicide wish”?) items of the Beck Scale 
for Suicidal Ideation (BSS) with answers of ‘no / mild/ 
moderate to strong’ [43], which is widely used as a self-
report screening tool [44]. Each question includes two 
independent contexts: (1) Recent Week (Past 7 Days) 
and (2) Most Depressed/Melancholic Period. Individuals 
with at least one positive response (mild or moderate to 
strong) to the two questions were classified as with SI. In 
the DYH, SI in the previous week was measured by two 
items (item 15 and 59) derived from the revised Hopkins’ 
Symptom checklist (SCL-90-R), which is a self-reported 
instrument measuring psychological symptoms and psy-
chopathologic features [45], and has been used in previ-
ous studies [46, 47]. It was asked: ‘in the previous week, 
how much were you bothered by (item 15) the thoughts 
of ending your life? and (item 59) the thoughts of death 
or dying?’), which were answered from 1 to 5 (‘not at all’ 
to ‘extremely often’). In the current study, presence of SI 
in high school students was defined as those with at least 
one response with the score of 2 or more.

Data analyses
As exploration-oriented, we examined the prevalence 
and associations and analyzed the data in the two groups 
individually. The sociodemographic and self-reported 
health characteristics for those with and without SI in 
the university and high school students and by gender, 
were described using the number (n) and percentage (%) 
with corresponding 95% confidence intervals (CIs), or 
the mean and standard deviation (SD). Logistic regres-
sion models were performed to assess the association 
between poly-bullying victimization and SI; by adjust-
ing for covariates in respective dataset mentioned in 
the socio-demographic characteristics, ordinal variables 
were treated as categorical predictors in the fitted mod-
els. Additionally, gender stratified models were fitted to 
calculate the gender-specific estimates. The results were 
presented as odds ratio (OR) and its 95% CI. Stratifica-
tion analyses were also conducted by the levels of hope-
lessness [normal (0–3), mild [4–8], moderate to severe 
[9–20]; only available for the university student partici-
pants] and by levels of interpersonal relationships [good, 
general or poor] overall and by gender.

PROCESS macro program in the SPSS (Version 27, 
International Business Machines (IBM) Incorporation, 
New York) [48] was used to test the mediating effect of 
hopelessness in the relationship between poly-bullying 
victimization and SI among university students over-
all and by gender, using Model 4 within the framework 
mediation [49]. Then, for the moderating role of inter-
personal relationships, we used the Model 1. The direct 
and indirect effects were calculated in 5000 bootstrap 
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samples, presented as a standardized coefficient and 
its 95% CI. The estimates from mediation models were 
adjusted for the abovementioned covariates.

In the sensitivity analysis, First, we re-defined the 
ascertainment of bullying victimization from the univer-
sity students by not taking family bullying into account, 
making the categories of exposure the same information 
for university and high school students and by gender. 
Second, we redefined interpersonal relationships for uni-
versity students by excluding classmate relationships and 
only including family and teacher relationships, ensuring 
alignment with the high school variable construction. All 
analyses were stratified by gender to account for potential 
gender-specific differences.

All typologies and models were constructed and inter-
preted separately for each sample, without assuming 
structural equivalence. In all models except the sensi-
tivity analyses, the missing value was handled by mul-
tiple imputations using chained equations employing 
the ‘mice’ R package [50]. All data with exception of the 
mediation and moderation analyses were analyzed in R 
version 4.4.1 via RStudio, with a significant α threshold of 
0.05 (two-tailed).

Results
Basic descriptions
Among 17633 participants (55.6% females), 5700 uni-
versity students (63.6% female; 45.6% Han) were with a 
mean age of 19.9 years (SD = 1.53) and 11933 high school 
students (51.8% female, 98.2% Han) with a mean age of 
16.1 years (SD = 1.21), respectively (Table 1).

The prevalence of family bullying victimization in the 
university students was 27.5% (95% CI: 26.3–28.6%), 
which was higher in female than in male (29.0%, 95% CI: 
27.5–30.5% vs. 24.8%, 95% CI: 22.9–26.7%). High school 
students reported significantly higher prevalence of 
school bullying victimization than the university students 
(11.1%, 95% CI: 10.3–11.9% vs. 9.0%, 95% CI: 8.4–9.5%), 
but lower prevalence of cyberbullying victimization 
(7.1%, 95% CI: 6.5–7.8% vs. 8.5%, 95% CI: 8.0–9.0%). Both 
male university and high school students reported sig-
nificantly higher prevalence of school bullying ever and 
cyberbullying victimization ever than females (supple-
ment Table 2).

Both university and high school students exposed to 
poly-bullying victimization exhibited a higher preva-
lence of SI compared to their non-victimized peers 
(Fig. 2 and supplement Tables 3 and 4). Notably, female 
university students with any form of bullying victimiza-
tion reported higher prevalence of SI than their male 
counterparts particularly significant for school bullying 
victimization ever (59.8%, 95% CI: 54.5–64.9% vs. 41.6%, 
95% CI, 35.7–47.7%), but without statistically significant 
gender difference in the prevalence of cyberbullying ever. 

Male high school students with cyberbullying victimiza-
tion ever presented higher prevalence of SI than female 
peers (44.0%, 95% CI: 36.8–51.5% vs. 39.8%, 95% CI, 
33.3–46.6%) but no statistically significant gender differ-
ence in SI related to school bullying victimization ever. 
The prevalence of SI in relation to the numbers and types 
of bullying victimization by gender is shown in supple-
ment Table 2, with the greatest prevalence noted in the 
university students exposed to co-occurrence of family 
and school bullying victimization (female, 72.7%, 95% CI: 
62.1–81.6%; male, 57.7%, 95% CI: 42.1–72.3%).

The associations between poly-bullying victimization and 
SI
Compared with students without any bullying victim-
ization exposure, those with bullying victimization were 
positively associated with SI in both genders (Fig. 3 and 
supplement Table 4), but there was no statistical signifi-
cance (P > 0.05) in the association between cyberbullying 
only and SI in the university students. Specifically, there 
was no significant gender difference in the association 
between family bullying only (OR: 1.95, 95% CI: 1.63–
2.33 vs. OR: 1.52, 95% CI: 1.16–1.98) and SI, but it was 
higher in female university students than that in males 
between bullying only (OR: 2.38, 95% CI: 1.71–3.34 vs. 
OR: 1.33, 95% CI: 0.85–2.09) and SI. Cyberbullying ever 
was positively associated with SI in both genders. Con-
versely, in the high school students, the ORs for SI in 
relation to school bullying and cyberbullying were greater 
in male than in females, while with overlapping 95% CIs. 
There was significant association between cyberbullying 
only and SI in both female (OR: 1.70, 95% CI: 1.26–2.30) 
and male (OR: 2.69, 95% CI: 2.04–3.55) high school stu-
dents. Exposure to combined family and school bullying 
victimization presented the greatest association with SI 
among all exposure types in both female (OR: 4.21, 95% 
CI: 2.48–7.11) and male (OR: 3.31, 95% CI: 1.55–7.08) 
university students.

Number of victimizations was associated with SI in a 
dose-response pattern in the university students, espe-
cially for the males (one, OR: 1.47, 95% CI: 1.16–1.86; 
two, OR: 1.86, 95% CI: 1.27–2.72; three, OR: 4.32, 95% 
CI: 1.86–10.05; Fig. 3). The trend was not the same in the 
high school students.

The role of hopelessness and interpersonal relationship in 
the association between bullying victimization and SI
The results for the interpersonal relationships-stratified 
analyses are shown in supplement Fig. 1 and supplement 
Table  6 for university students, supplement Fig.  1 and 
supplement Table 7 for high school students, the signifi-
cant associations were noted especially in with general or 
poor interpersonal relationships.
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University students (n, %) High school students (n, %)
Overall Female Male Overall Female Male

Total (n = 17633) (n = 5700) 3628 (63.6%) 2072 (36.4%) (n = 11933) 6186 (51.84%) 5747 (48.16%)
Mean age (SD) 19.95 (1.53) 19.87 (1.54) 20.09 (1.52) 16.17 (1.21) 16.16 (1.20) 16.18 (1.23)
Ethnicity
  Han 2600 (45.6%) 1656 (45.6%) 944 (45.6%) 11,720 (98.22%) 6077 (98.24%) 5643 (98.19%)
  Others ^ (Tibetan, Hui, etc.) 3057 (53.6%) 1409 (53.8%) 1108 (54.3%) 213 (1.78%) 109 (1.76%) 104 (1.81%)
  Missing 43 (0.8%) 23 (0.6%) 20 (1.0%) - - -
Only-child status
  No 4250 (74.6%) 2853 (78.6%) 1389 (67.4%) 8113 (67.99%) 4789 (77.42%) 3324 (57.84%)
  Yes 1145 (20.1%) 618 (17.0%) 527 (25.4%) 3820 (32.01%) 1397 (22.58%) 2423 (42.16%)
  Missing 305 (5.3%) 157 (4.3%) 148 (7.1%) - - -
Family economy status
  Rich 294 (5.2%) 169 (4.7%) 125 (6.0%) 1961 (16.43%) 986 (15.94%) 975 (16.97%)
  General 4316 (75.7%) 2826 (77.9%) 1490 (71.9%) 9064 (75.96%) 4761 (76.96%) 4303 (74.87%)
  Poor 1009 (17.7%) 578 (15.9%) 431 (20.8%) 908 (7.61%) 439 (7.10%) 469 (8.16%)
  Missing 81 (1.4%) 55 (1.5%) 26 (1.3%) - - -
Self-perceived health
  Good 2587 (45.4%) 1560 (43.0%) 1027 (49.6%) 6754 (56.60%) 3211(51.91%) 3543 (61.65%)
  General 2895 (50.8%) 1939 (53.4%) 956 (46.1%) 2898 (24.29%) 1674 (27.06%) 1224 (21.30%)
  Bad 192 (3.4%) 114 (3.1%) 78 (3.8%) 2281 (19.11%) 1301 (21.03%) 980 (17.05%)
  Missing 26 (0.5%) 15 (0.4%) 11 (0.5) - - -
Weekly physical exercise
  Never 821 (14.4%) 602 (16.6%) 219 (10.6%) 607 (5.09%) 297 (4.80%) 310 (5.39%)
  1–2 times 3146 (55.2%) 2130 (58.7%) 1016 (49.0%) 4082 (34.21%) 2386 (38.57%) 1696 (29.51%)
  3–5 times 992 (17.4%) 496 (13.7%) 496 (23.9%) 5365 (44.95%) 2785 (45.02%) 2580 (44.89%)
  > 5 times 724 (12.8%) 395 (10.9%) 333 (16.1%) 1879 (15.75%) 718 (11.61%) 1161 (20.21%)
  Missing 12 (0.2) 5 (0.1%) 8 (0.4%) - - -
Relationship with family
  Good 4894 (85.9%) 3132 (86.3%) 1762 (85.0%) 6348 (53.20%) 3342 (54.03%) 3006 (52.31%)
  General 706 (12.4%) 443 (12.2%) 263 (12.7%) 4363 (36.56%) 2270 (36.70%) 2093 (36.42%)
  Poor 58 (1.0%) 32 (0.9%) 26 (1.3%) 1222 (10.24%) 574 (9.27%) 648 (11.27%)
  Missing 42 (0.7%) 21 (0.6%) 21 (1.0%) - - -
Relationship with teachers
  Good 2104 (36.9%) 1279 (35.2%) 825 (39.8%) 3883 (32.54%) 1914 (30.94%) 1969 (34.26%)
  General 3450 (60.5%) 2276 (62.7%) 1174 (56.7%) 6425 (53.84%) 3523 (56.95%) 2902 (50.50%)
  Poor 127 (2.2%) 65 (1.8%) 62 (3.0%) 1625 (13.62%) 749 (12.11%) 876 (15.24%)
  Missing 19 (0.3%) 8 (0.2%) 11 (5.0%) - - -
Grade
  Freshmen 2619 (45.9%) 1745 (48.1%) 874 (42.2%) - - -
  Others 3039 (53.4%) 1860 (51.3%) 1179 (56.9%) - - -
  Missing 42 (0.7%) 23 (0.6%) 19 (0.9%) - - -
Place of residence
  Non plateau 965 (16.9%) 618 (17.0%) 347 (16.7%) - - -
  Plateau 4563 (80.1%) 2914 (80.3%) 1649 (79.6%) - - -
  Missing 172 (3.0%) 96 (2.6%) 76 (3.7%) - - -
Academic pressure
  Low 320 (5.6%) 152 (4.2%) 168 (8.1%) - - -
  Normal 3600 (63.2%) 2249 (62.0%) 1351 (65.2%) - - -
  High 1772 (31.1%) 1221 (33.7%) 551 (26.6%) - - -
  Missing 8 (0.2%) 6 (0.2%) 2 (0.1%) - - -
Relationship with classmates
  Good 2707 (47.5%) 1688 (46.5%) 1019 (49.2%) - - -
  General 2898 (50.9%) 1891 (52.1%) 1007 (48.6%) - - -

Table 1  Basic characteristics of participants
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Supplement Table  8 shows the associations between 
bullying victimization exposures and SI stratified by 
levels of hopelessness (only available in university stu-
dents). Overall, the association gradually strength-
ened or became significant as the levels of hopelessness 
increased, especially in the male university students.

We further identified the significant mediating role 
of hopelessness in the relationships between types of 
victimization and SI in university students (Fig.  4 and 
Supplement Table  9). In females, hopelessness played 
significant mediating role in the relationships between 
family bullying victimization only, school bullying vic-
timization only, family + school bullying and SI with 
8.43%, 5.36% and 14.80% of the effect. In males, hopeless-
ness played a proportion of 16.81% effect in the relation-
ship between family + school bullying victimization and 
SI, 16.24% in family + cyberbullying victimization and SI, 
and 29.40% in family + school + cyberbullying victimiza-
tion and SI.

Moderating analyses showed no significant moderat-
ing role of interpersonal relationships in the relationships 
between types of victimization and SI in university stu-
dents (supplement Table 10).

Sensitivity analysis
We then run the models based on the constructed vari-
ables of victimization exposures in university students 
without considering the family bullying victimiza-
tion that was not available for the high school students, 
which revealed consistent patterns as the models in the 
high school students (supplementary Table 10). Adjusted 
models excluding interpersonal relationships revealed 
consistent results as the original models indicating (Sup-
plementary Table 12). Poly-bullying victimization exhib-
ited a stronger association with SI among male university 
students with “good” family/teacher relationships com-
pared with those with poor relationships, suggesting a 
buffering effect.

Discussion
By integrating data from two datasets with a total of 
17,633 university and high school students, we compre-
hensively assessed family-, school- and cyberbullying vic-
timization ever and only in one setting, found that ever 
exposed to family-, school- or cyber-bullying victimiza-
tion were positively associated with SI, among university 
and high school students, which aligned with previous 
studies [18, 51]. Notably, there was no significant associa-
tion between cyberbullying only and SI among university 
students. However, in high school students, cyberbully-
ing only was significantly associated with SI. A previous 
study of 27,030 Chinese middle and high school students 
reported significant associations between multiple types 
of victimization (property, physical, verbal, and relational 
victimization) and SI [52].

Our results demonstrated an evident dose-response 
pattern in the relationship between the number of bul-
lying victimization and SI. Individuals who were poly-
victims were more frequently subjected to bullying and 
were targeted by multiple forms of aggression, leading 
to a continuous buildup of psychological challenges. In 
addition, individuals’ resilience levels could be negatively 
affected by poly-bullying victimization [53], the accumu-
lation of negative victimization experiences over time 
may contribute to SI [54].

We identified the difference by gender in the two levels 
of schools in several aspects. Females were particularly 
vulnerable to the psychological consequences of bully-
ing victimization, potentially influenced by increased 
emotional vulnerability [55]. The correlation between 
cyberbullying victimization only and SI among university 
students was not pronounced in the current study, this 
divergence might be partially explained by the younger 
age [56] and associated immature capacity of dealing with 
conflicts. Younger individuals, i.e., high school students 
in our study, have potentially weaker social capability 
than adults, which could be severely impaired by bullying 
victimization and were at higher risk of suicidal behav-
iors [2]. Consequently, they may be more vulnerable to 
the multifaceted nature of cyberbullying. Subsequent 

University students (n, %) High school students (n, %)
Overall Female Male Overall Female Male

  Poor 86 (1.5%) 44 (1.2%) 42 (2.0%) - - -
  Missing 9 (0.2%) 5 (0.1%) 4 (0.2%) - - -
Hopelessness (SD) 6.27 (3.53) 6.21 (3.46) 6.40 (3.67) - - -
Suicide ideation
  No 3413 (61.3%) 2070 (58.2%) 1343 (66.8%) 7800 (65.36%) 4059 (65.62%) 3741 (65.09%)
  Yes 2152 (37.7%) 1485 (41.8%) 667 (33.2%) 4133 (34.64%) 2127 (34.38%) 2006 (34.91%)
  Missing 135 73 62 - - -
Note: Other ethnic group includes Tibetan, Hui, etc

SD: Standard deviation; NA: Not applicable (Missing value)

Table 1  (continued) 
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to experiencing cyberbullying, these students may find 
themselves struggling to navigate their emotional tur-
moil [18], which frequently resulted in social isolation 
and a cascade of adverse consequences, even the suicidal 
outcomes.

Our study highlighted a critical intersection between 
family and school bullying victimization, revealing a sig-
nificant relationship with SI in university students, for 
both genders. The detrimental impact on SI from family 

bullying undermines self-esteem and emotional resil-
ience, fostering chronic stress and a pervasive sense of 
hopelessness [7]. This toxic family environment impaired 
mental health, increasing the risk of mood disorders [22], 
as victims often feel trapped and unworthy of support. 
Simultaneously, school bullying heightened feelings of 
isolation, stripping victims of safe spaces and reinforc-
ing their vulnerability [57]. The cumulative effects of 
these experiences cultivated despair, anxiety, and social 

Fig. 2  The prevalence of suicidal ideation among participants with and without victimization. Note: Due to differences in SI measurement (lifetime vs. 
past week) between university and high school samples, prevalence rates and odds ratios are not directly comparable
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withdrawal, ultimately elevating the risk of SI [58]. Pre-
vious studies have confirmed the negative psychologi-
cal consequences of ongoing bullying victimization, 
distorted one’s worldview and made suicide appear as 
a desperate escape from emotional turmoil [22]. While 
whether it was the case in high school students cannot be 
verified in the current study, which should be explored in 
further study.

Stratified analyses by different levels of interpersonal 
relationships among university students revealed some 
differences, but the moderating role of interpersonal 
relationships was not substantiated. Our interpersonal 
relationship variable was synthesized from three key 
components: family relationships, teacher relationships, 
and peer relationships. Although some empirical stud-
ies have highlighted the importance of multiple social 
and interpersonal factors in adolescent suicidality [59, 
60], no literature has yet comprehensively examined 
the potential effects of different levels of interpersonal 
relationships. Peer support was identified could be one 
of the factors protecting bullying victims from SI [59]. 
Positive interpersonal connections served as a source of 

emotional support, thereby fostering resilience against 
stressors such as bullying [61], which aligned with the 
buffering hypothesis positing that robust social support 
can mitigate the negative effects of adverse experiences, 
including victimization and the risk of suicidal behaviors 
[62].

There was significant mediating role of hopelessness 
in the relationship between school bullying victimiza-
tion and SI in university male students, and family bul-
lying victimization and SI in females. Males were more 
severely impacted by school bullying, where peer inter-
actions undermine their sense of competence and relat-
edness, fostering distress and isolation [63]. For females, 
family bullying disrupted emotional regulation, increas-
ing hopelessness and worsening mental health, which 
elevated suicidal risk [23]. According to self-determina-
tion theory [64], unmet psychological needs drive dis-
tress; bullying primarily threatens males’ competence, 
while females face challenges in familial relationships.

Our study helped to provide evidence for a better 
understanding on psychological implications of poly-
bullying victimization and SI among Chinese youth in 

Fig. 3  The associations between bullying victimization and suicidal ideation. Notes: Models for university students, were adjusted for age, gender, ethnic, 
only-child status, family economic status, self-reported health, relationship with teachers, relationship with family members; relationship with classmates; 
Models for high school students, were adjusted for age, gender, ethnic, only-child status, family economic status, self-reported health, relationship with 
teachers, relationship with family. Gender was not adjusted for in the gender stratified models
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Fig. 4  The mediating effects of hopelessness in the association between bullying victimization and SI. Note: Odds ratios were adjusted for age, gender, 
ethnic, only-child status, family economic status, self-reported health, relationship with teachers, relationship with family; relationship with classmates. 
Indirect effects were calculated by bootstrap and were presented as unstandardized effect; Direct effect was presented as unstandardized effect
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school. The first strength was that, we expand the con-
ceptual framework by integrating multiple forms of bully-
ing-specifically family, school, and cyberbullying, and we 
examined their cumulative effects on SI, which provided 
more insights beyond some studies focusing on single 
victimization exposure [65, 66]. In addition, the group-
ing of bullying victimization in our study used without 
any type of bullying as the reference group, which alle-
viated the concern of impact from other bullying and 
improved the comparability of results across different 
combinations of traumatic events. Furthermore, we took 
advantage of combining survey data with quantitative 
data from public sources, enriching the comprehensive-
ness and geographic diversity of our findings. However, 
several limitations should be noted. First, the cross-
sectional design of the study induced the uncertainty 
of temporal ordering and precluded and conclusion of 
causality, which corresponds to the fact that the media-
tion analysis is hypothesis-generating, further longitu-
dinal studies should be performed. Second, although we 
assessed three aspects of bullying separately, only simple 
questions were utilized rather than well-validated scales 
[9], and the exposure variables were constructed with 
the absence of information related to family bullying and 
relationships with classmates in high school students; for 
the outcome variable, two items from the Beck Hopeless-
ness Scale was employed in the university students, and 
SI was measured as past-week ideation using two items 
from the SCL-90-R in the high school sample, although 
we did a series of sensitivity analyses for cross-validation, 
due to the lack of harmonization in measurement such as 
different assessment tools and timeframe used in the two 
datasets, the generalizations of results from the cross-
group comparisons should be made cautiously since it 
was exploration-oriented, and should be further harmo-
nized and studied.

In conclusion, our study indicated that Chinese uni-
versity and high school students present gender-specific 
differences in the relationships between poly-bullying vic-
timization and SI, and related mechanisms. Specifically, 
the co-occurrence of family and school bullying exhibit 
the strongest associations with SI than other exposures, 
especially in female university students. No significant 
association was found between cyberbullying alone and 
SI among university students. In contrast, cyberbul-
lying only was significantly associated with SI in high 
school students. Hopelessness mediated the relationship 
between family bullying and SI in female university stu-
dents and between school bullying and SI in males. Our 
findings emphasized the necessity for tailored, gender-
sensitive prevention, interventions and support systems 
for adolescents and young adults to enhance resilience 
and alleviate the health impact from bullying.
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