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Abstract: (1) Background: Previous studies have shown that stress increases the risk of bullying
(including perpetration and victimization) in adolescents, and depressive symptoms are associated
with both stress and bullying. However, the relationship between stress, depressive symptoms,
and bullying has not been fully elucidated. In addition, previous studies have focused only on
stressors but have ignored the role of resilience in evaluating individual’s stress. This study aimed to
incorporate resilience into the assessment of an individual’s stress, which we named comprehensive
stress; to examine the relationship between comprehensive stress and bullying; and then to investigate
the potential role of depressive symptoms in this relationship. (2) Methods: We recruited 6353 middle
and high school students from the 2021 Shanghai CDC Youth Risk Behavior Surveillance Project.
After signing informed consent, participants provided demographic information and completed
effective measures of stressors, resilience, depressive symptoms, and bullying. (3) Results: Latent
profile analysis revealed four profiles of comprehensive stress, labeled as Low stressor-High resilience
(87.57%, n = 2216), Moderate high stressor—Average resilience (14.38%, n = 848), Average stressor—
Moderate low resilience (33.33%, n = 1966), and High stressor-Low resilience (14.72%, n = 868).
In comparison to students in the Low stressor-High resilience profile, students in other profiles
demonstrated higher likelihoods of engaging in bullying victimization and perpetration, as well
as higher levels of depressive symptoms. Specifically, students in the High stressor-Low resilience
profile had the highest odds of bullying victimization (OR = 6.74, 95% CI: 4.92-9.22) and perpetration
(OR = 5.15, 95% CI: 3.56-7.46), along with the highest level of depressive symptoms (8 = 11.35,
Se(B) = 0.17). Students in the Average stressor-Moderate low resilience profile had a moderate
increase in the odds of bullying victimization (OR = 2.21, 95% CI: 1.63-3.00) and perpetration
(OR = 2.69, 95% CI: 1.91-3.80), as well as a moderate level of depressive symptoms (8 = 5.03,
Se(B) = 0.13). Students in the Moderate high stressor-Average resilience profile also showed increased
odds of bullying victimization (OR = 2.99, 95% CI: 2.12-4.20) and perpetration (OR = 2.80, 95% CI:
1.88-4.20), as well as a moderate level of depressive symptoms (B = 4.44, Se(B) = 0.16). Depressive
symptoms were positively correlated with both perpetration and victimization. Furthermore, the
mediating role of depressive symptoms between comprehensive stress and bullying was observed.
(4) Conclusions: Combining stressors and resilience is crucial when evaluating an individual’s stress.
Comprehensive stress is associated with bullying, and depressive symptoms may partially mediate
this relationship.

Keywords: latent profile analysis; stressor; resilience; depressive symptoms; bullying; bullying
victimization; bullying perpetration
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1. Introduction

School bullying is a highly pervasive issue among children and adolescents worldwide,
and it could be defined as intentional and aggressive behaviour occurring repeatedly
against a victim where there is a real or perceived power imbalance and where the victims
feel vulnerable and powerless to defend themselves. Bullying behaviours can be physical,
including hitting, kicking and the destruction of property; verbal, such as teasing, insulting,
and threatening; or relational, through the spreading of rumours and exclusion from a
group [1].

In 2019, the UNESCO (United Nations Educational, Scientific and Cultural Organi-
zation) estimated that almost one-third of students globally have experienced bullying in
the past month [2]. School bullying among Chinese adolescents is also characterized by a
high prevalence. A representative survey conducted in 2016 from seven provinces showed
that the prevalence of being bullied among all pre-college school types was 26.1%, while
that of bullying perpetration was 9.3% [3]. A multi-center study [4] conducted in Beijing,
Chonggqing, and nine other provinces revealed that 11.1% of students interviewed have
been involved in moderate or frequent bullying. A survey conducted in Xi’an city among
middle school students found that approximately 54.9% reported having experienced
bullying, with about 44.6% of students encountering such situations in the past year [5].
Evidence has pointed out that bullying may contribute to a range of negative consequences
for physical and mental health. For example, victims may experience post-traumatic stress
disorder (PTSD) [6] and various psychosocial problems [7] including loneliness, anxiety,
emotional distress, and low self-esteem. Additionally, somatic symptoms, poor academic
achievement, and difficulties in psychosocial adjustments were commonly observed [4].
Even violent or suicidal tendencies were potential outcomes [8]. It is important to note that
both victims and perpetrators can experience these consequences [9].

In light of emerging research on bullying, a growing comprehension of its intricate
dynamics is now coming to the fore. A myriad of interrelated factors associated with school
bullying have been diligently unraveled [10,11], encompassing individual, school, family,
and community factors. The aforementioned domains have been found to overlap with the
dimensions associated with chronic stressors during adolescence [12]. Chronic stressors
such as academic demands, teacher interactions, peer relationships, and family issues were
considered significant influencing factors for bullying [13]. Resilience, which refers to the
ability of individuals to adapt, cope, and recover from adversity, stress, and challenges [14],
played a crucial role in mitigating the negative effects of chronic stressors and involve-
ment in bullying [15]. Furthermore, resilience has been reported as a negative predictor
of stress [16]. Thus, it can be inferred that both stressors and resilience are indispensable
components of an individual’s stress assessment. However, previous studies have primarily
focused on measuring an individual’s stress solely through the examination of stressors,
often treating resilience as an independent variable. Consequently, it is essential to compre-
hensively assess adolescents’ stress by incorporating daily chronic stressors and resilience.
The importance of addressing mental health issues was underscored in previous bullying
research [7]. Depressive symptoms, a prevalent mood disorder among adolescents, are not
only influenced by early life stress and current perceived stress [17,18], but also associated
with health risk behaviors such as bullying perpetration and victimization [19,20].

In summary, the association between stressors, resilience, depressive symptoms, and
bullying behavior is complicated and requires further integrative analysis. Therefore, we
conducted a large cross-sectional study aimed at comprehensively assessing the stress
levels among Chinese adolescents and exploring their relationship with school bullying.
We hypothesized that comprehensive stress is associated with bullying, with depressive
symptoms playing a mediating role in this relationship.
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2. Materials and Methods
2.1. Participants

The cross-sectional study was conducted between May and June 2021, using a resam-
pling method from schools previously sampled for the Shanghai CDC Youth Risk Behavior
Surveillance Project 2021. Stratified by school level, subsequent equal-proportion stratified
sampling was conducted within each school at various grades, and all students in the
sampled classes were included. Participants with significant cognitive impairments or
mental disorders, and individuals who failed to sign the necessary consent forms, were
excluded from this study. A total of 6353 questionnaires were collected from 198 classes in
11 districts of Shanghai, and primary information was obtained through a questionnaire
that included sociodemographic characteristics, basic family information, depressive symp-
toms, stressors, resilience, bullying victimization, and bullying perpetration. A total of 455
(7.16%) questionnaires with extremely biased responses, excessive missing data, or poor
data quality were identified and excluded, and 5898 (92.84%) valid questionnaires were
included for analysis. Among the participants, there were 3043 (51.59%) boys and 2855
(48.41%) girls. The age range of the sample spanned from 10 to 21 years, with an average
age of (14.94 & 2.09) years.

2.2. Measures
2.2.1. Daily Chronic Stressors

A self-administered questionnaire, “Urban Secondary School Students’ Stressor Evalu-
ation Questionnaire”, was utilized to measure students’ daily chronic stressor levels [21].
The questionnaire consisted of 28 items that were categorized into four dimensions, study
stressors, self stressors, family stressors, and interpersonal stressors, with higher total scores
indicating greater levels of stressors. The questionnaire demonstrated good reliability and
validity, as evidenced by a Cronbach'’s « coefficient of 0.935, a Guttman fraction confidence
of 0.884, and a retest reliability of 0.679.

2.2.2. Psychological Resilience

A simplified version of “the Resilience scale for Chinese Adolescents, (RSCA)” [22]
was used to assess middle and high school students’ resilience. Maintaining the five
dimensions of the original scale, 2 items were retained under each dimension. The Likert
5-point scoring method was utilized with scores ranging from 1 (“completely inconsistent”)
to 5 (“completely consistent”). Questions 16, 26, and 27 were reverse-scored. The higher
the total score, the higher the degree of resilience. The simplified scale showed good
homogeneity reliability (Cronbach’s « coefficient >0.8), internal consistency reliability
(Spearman-Brown coefficient >0.8), and structural validity (the correlation coefficients were
0.686—-0.741 between the scores of each dimension and the total scores, and 0.309-0.590
between each dimension). The total scores of the simplified scale were significantly and
negatively correlated with anxiety-related questions for the same subjects (r = — 0.498,
p <0.01).

2.2.3. Depressive Symptoms

To evaluate the depressive symptoms of students over the past week, a 10-item version
of the Center for Epidemiologic Studies Depression Scale (CES-D-10) [23] was utilized. The
scale was developed by Anderson et al.; included three dimensions, somatic symptomes,
depressed mood, and positive mood; and has been demonstrated to possess good validity
and reliability. Symptoms were rated on a four-point scale, with higher values indicating a
greater frequency of occurrence. Higher scores on the CES-D-10 indicate more severe de-
pressive symptoms. The validity of this scale was examined by Xiong [24], and the internal
consistency coefficient (Cronbach’s ) was 0.78 in the non-clinical adolescent sample.
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2.2.4. Bullying Victimization and Perpetration

In this study, we employed the Chinese Youth Health Risk Behavior Surveillance
Questionnaire, which is an adapted version of the Youth Risk Behavior Surveillance System
(YRBSS) questionnaire widely employed in the United States. The validity and credibility
of the questionnaire were demonstrated through the “National Youth Health Risk Behavior
Survey 2005” [25]. Six items, each pertaining to bullying perpetration and victimization,
were extracted from the previous questionnaire and then modified as necessary to effec-
tively assess bullying. Selected items included physical violence, verbal violence, sexual
harassment, emotional neglect, and cyberbullying. Participants were asked to report the
frequency of their experiences as victims or perpetrators during the previous month. The
answer options for each item on the bullying victimization questionnaire were “never”,
“occasional”, and “often”, with an additional response choice of “unclear” on the bullying
perpetration questionnaire. In both scales, the participant was defined as victim or perpe-
trator as long as the response was “often” to any item. The Cronbach’s « coefficients for the
bullying victimization questionnaire and bullying perpetration questionnaire in the current
sample were 0.71 and 0.68, respectively.

2.3. Covariates

A number of variables were proposed to be related to adolescences’ stress and bullying,
such as gender, grade, parental education level, perceived household income level, aca-
demic performance, and body mass index (BMI). Parental education level was categorized
into four groups: primary or lower, elementary or high school, college, postgraduate or
higher. Students’ perceived household income level was classified as poor, about the same,
and rich. Students’ self-reported academic performance was divided into three categories:
low, middle, and high. According to the criteria of “Screening standard for malnutrition of
school-age children and adolescents” and “Screening for overweight and obesity among
school-age children and adolescents”, BMI status was classified as thin, normal, overweight,
or obese. The above data were collected through questionnaires.

2.4. Statistical Analyses

Statistical analyses were performed using SPSS 26.0 (IBM Corp., New York, NY, USA)
and R (version 4.1.3) software (R Core Team, Vienna, Austria). Continuous variables with
a normal distribution are described using means and standard deviations (SDs), while
categorical variables are presented as frequencies with corresponding percentages. Firstly,
latent profile analysis (LPA), an empirically derived clustering method that aims to uncover
hidden groups with similar responses based on the observed data and to determine the
number of homogeneous groups [26], was utilized to identify latent stress profiles. These
profiles were collectively referred to as comprehensive stress and were assessed based
on study stressors, self stressors, family stressors, interpersonal stressors, interpersonal
assistance, family support, positive perception, emotional control, goal focus, and total re-
silience. To determine the optimal profile model, solutions with 1 to 5 profiles were studied
and multiple fitted indicators were tested. The optimal number of profiles was determined
by the following model fit indices, with lower values indicative of better fit [27,28]: Akaike
Information Criterion (AIC), Consistent AIC (CAIC), Bayesian Information Criterion (BIC),
and Sample-Size-adjusted BIC (aBIC). Entropy was computed to determine the accuracy of
profile classification, with values ranging from 0 to 1, with higher values indicating better
separation between profiles [29].If the p value of the Bounded Likelihood Ratio Test (BLRTp)
was below 0.05, it indicated that the model with one less class should be rejected in favor of
the estimated model [30]. Interpretability and parsimony were also considered in optimal
model selection. Next, the chi-square test and t-test were used to detect the difference in
characteristics of students with different comprehensive stress. The factors found significant
in the bivariate analysis at a 10% level were considered for further analysis in the multivari-
able regression analysis, which was built using the backward elimination approach. Then,
after adjusting for gender, grade, parental education level, perceived household income
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level, academic performance, and BMI, the association between comprehensive stress or
(and) depressive symptoms and bullying was analyzed using logistic regression and the
association between comprehensive stress and depressive symptoms was tested using
linear regression. The program RMediation in R version 4.1.3 [31] was used to examine
the indirect effects of comprehensive stress on bullying through depressive symptoms.
RMediaton builds upon the PRODCLIN program by producing more accurate confidence
intervals (Cls) by using three methods: Monte Carlo, asymptotic normal distributions, and
distributions of products. Simulations studies suggest that the distribution of products
provides more accurate CIs and optimal coverage compared to bias-corrected bootstrap and
the percentile resampling method [31]. If the RMediation analysis yields Cls that do not
include zero, then the indirect effect is considered statistically significant. The proportion
of missing data in our study was small, ranging from 0% to 2.7%, which falls below the
threshold of 5%. The missing completely at random (MCAR) test revealed that the missing
data were missing at random. Therefore, no special treatment was implemented for missing
data in our analysis.

3. Results
3.1. Types of Comprehensive Stress by LPA

Five unconditional LPA models with an increasing number of profiles (1-5) were
examined, and LPA fit indices for all models are summarized in Table 1. The findings
suggested that all the models adequately captured the latent heterogeneity in stressors and
resilience, as indicated by BLRTp indices. And it can be found that AIC, CAIC, BIC, and
aBIC all decreased monotonically with the increase in profiles. The entropy first decreased,
after which there was a small recovery in the 4-Profiles model, and then decreased again in
the 5-Profiles model. Since the high-entropy value implies high classification accuracy, an
entropy value of 0.86 indicated that the four-profile model provided a clear classification.
Considering the simplicity of relative distinguishability of the model comprehensively, we
chose the four-profile solution as the final model.

Table 1. Latent profile analysis model fit indices.

LL AIC CAIC BIC aBIC BLRTp Entropy
1-Profile 4464.69 —8889.38 —8735.73 —8755.73 —8819.29 1.00
2-Profiles 12611.90 —25161.81 —24923.65 —24954.65 —25053.16 <0.01 0.87
3-Profiles 15721.68 —31359.37 —31036.71 —-31078.71 —31212.17 <0.01 0.85
4-Profiles 17270.52 —34435.05 —34027.88 —34080.88 —34249.30 <0.01 0.86
5-Profiles 18528.39 —36928.77 —36437.10 —36501.10 —36704.48 <0.01 0.85

Note. LL = log-likelihood; AIC = Akaike Information Criteria; CAIC = Consistent AIC; BIC = Bayesian in-
formation criteria; aBIC = sample-size-adjusted BIC; BLRTp = p-value for bootstrapped likelihood ratio test;
Entropy = classification quality.

Figure 1 summarizes the characteristics of the four profiles of comprehensive stress.
The profiles differed from one another with respect to stressors and resilience, and we
labeled them as Low stressor-High resilience (37.57%), Moderate high stressor—Average
resilience (14.38%), Average stressor-Moderate low resilience (33.33%), and High stressor—
Low resilience (14.72%).

3.2. Participants” Characteristics Using Comprehensive Stress Profiles

Participant characteristics are displayed in Table 2 overall and using comprehensive
stress profiles. The results indicated no significant difference in ethnicity or BMI status
among different comprehensive stress profiles. However, significant differences were
observed in other variables for different profiles. Specifically, the CES-D-10 scores varied
among the groups characterized as Low stressor-High resilience (3.61 + 3.03), Moderate
high stressor-Average resilience (8.32 & 4.44), Average stressor-Moderate low resilience
(8.94 £+ 4.34), and High stressor-Low resilience (15.48 + 5.39), with the highest scores
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observed in the High stressor-Low resilience group. These differences were also evident
in pairwise comparisons between the groups. This study also revealed that 333 (5.65%)
participants reported bullying perpetration and 474 (8.04%) participants reported victimiza-
tion. Furthermore, differences in the rates of bullying were observed among the different
potential profiles, with the High stressor-Low resilience group demonstrating the highest
rates of both bullying victimization and perpetration.

1
0.9 —
0.8 . .
0.7 /\/\ e | OW stressor-High resilience
0.6
0.5 Moderate high stressor- Average
0.4 ~—~——— — / resilience
0.3
0.2 - , Average stressor-Moderate low
0.1 resilience

0 h |

High stressor- Low resilience
© &£ © &£ @ & & o ¥ & ¢
s o < o B 0O & & X &
& & & & & R R & & 5
EXE S I A C A R R4

S S N (\Q} N N & ~o°/b © _\.\\qf‘ Mean( Reference)

< 9 & & i & &
S «® & & « N & O
&L 2 o’ D
& N R &
XX x2 o\
& &

Figure 1. Conditional probability distribution of the 4 potential categories.

3.3. Comprehensive Stress, Depressive Symptoms, and Bullying

The association between comprehensive stress and bullying was revealed. After
adjusting for potential confounders, the group at highest risk of being involved in bullying
was High stressor—Low resilience (OR:6.74, 95% CI: 4.92-9.22)), followed by Moderate high
stressor—Average resilience (OR:2.99, 95% CI:2.12—4.20), and then the Average stressor—
Moderate low resilience (OR:2.21, 95% CI: 1.63-3.00), as compared to the Low stressor-High
resilience. Similar findings had also been observed in the analysis of comprehensive stress
and perpetration. Detailed data can be found in Table 3. Then, we performed linear
regression analyses to examine the association between different profiles and depressive
symptoms (Table 4). After controlling for potential confounders, the High stressor—Low
resilience (B = 11.34, p < 0.01), Average stressor-Moderate low resilience (8 = 5.03, p < 0.01),
and Moderate high stressor-Average resilience (8 = 4.44, p < 0.01) groups had higher
scores of CES-D10 in contrast to the Low stressor-High resilience group. Moreover, there
was an association between depressive symptoms and bullying. Elevated CES-D-10 scores
increased the risk of bullying victimization (OR = 1.12, p < 0.01) and perpetration (OR = 1.10,
p < 0.01) after controlling for potential confounders.
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Table 2. Characteristics of participants by comprehensive stress profiles.
Comprehensive Stress Profiles
Variables Total Low Stressor-High Moderate High Average Stressor-Moderate High Stressor-Low p Value #
Resilience Stressor—Average Resilience Low Resilience Resilience
Gender (n(%)) <0.01
Male 3043 (51.59) 1200 (54.15) © 456 (53.77) € 1009 (51.32) f 378 (43.55)
Female 2855 (48.41) 1016 (45.85) © 392 (46.23) € 957 (48.68) f 490 (56.45)
Grade (n(%)) <0.01
6 th 774 (13.12) 341 (15.39) b 95 (11.20) 218 (11.09) 120 (13.82)
7 th 758 (12.85) 279 (12.59) 98 (11.56) 270 (13.73) 111 (12.79)
8 th 764 (13.95) 292 (13.18) 95 (11.20) 254 (12.92) 123 (14.17)
9 th 727 (12.33) 316 (14.26) & 82 (9.67) 239 (12.16) 90 (10.37)
10 th 973 (16.50) 323 (14.58) @ 177 (20.87) 4 322 (16.38) 151 (17.40)
11 th 979 (16.60) 336 (15.16) 155 (18.28) 344 (17.50) 144 (16.59)
12 th 923 (15.65) 329 (14.85) 146 (17.22) 319 (16.23) 129 (14.86)
Ethnic (n(%)) 0.67
Han 5750 (97.62) 2164 (97.70) 823 (97.28) 1921 (97.86) 842 (97.28)
Others 140 (2.38) 51 (2.30) 23 (2.72) 42 (2.14) 24 (2.76)
Missing 8 1 2 3 2
Father’s educational level (n(%)) <0.01
Primary or lower 52 (0.89) 13 (0.59) € 3 (0.36) 22 (1.13) 14 (1.63)
Elementary or high school 2311 (39.53) 789 (35.83) 2be 363 (43.21) 798 (41.03) 361 (41.98)
College 3053 (52.21) 1236 (56.13) 411 (48.93) 984 (50.59) 422 (49.07)
Postgraduate or higher 431 (7.37) 164 (7.45) abc 63 (7.50) 141 (7.25) 63 (7.33)
Missing 51 14 8 21 8
Mother’s educational level (n(%)) <0.01
Primary or lower 92 (1.57) 23 (1.04) € 12 (1.43) 34 (1.74) 23 (2.68)
Elementary or high school 2369 (40.46) 811 (36.80) 2b¢ 354 (42.09) 817 (41.86) 387 (45.10)
College 3080 (52.61) 1247 (56.58) abe 420 (49.94) 1001 (51.28) 412 (48.02)
Postgraduate or higher 314 (5.36) 123 (5.58) 55 (6.54) 100 (5.12) 36 (4.20)
Missing 43 12 7 14 10
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Table 2. Cont.

Comprehensive Stress Profiles

Variables Total Low Stressor-High Moderate High Average Stressor-Moderate ~ High Stressor-Low p Value *
Resilience Stressor—Average Resilience Low Resilience Resilience
Family structure (n(%)) <0.01
Two-parents family 3217 (54.70) 1182 (53.46) 472 (55.86) 1095 (55.84) 468 (54.17)
Shared parenting family 1726 (29.35) 730 (33.02) 2bc 224 (26.51) 550 (28.05) 222 (25.69)
Single-parent family 692 (11.77) 217 (9.81) © 109 (12.90) 238 (12.14) 128 (14.81)
Others 246 (4.18) 82 (3.71) 40 (4.73) 78 (3.98) 46 (5.32)
Missing 17 5 3 5 4
Academic performance (n(%)) <0.01
Low 1544 (26.90) 363 (16.77) 2b¢ 218 (26.20) d¢ 602 (31.63) f 361 (42.93)
Middle 1762 (30.70) 665 (30.73) 2b¢ 250 (30.05) de 630 (33.11) 217 (25.80)
High 2434 (42.40) 1136 (52.50) © 364 (43.75) 671 (35.26) 263 (31.27)
Missing 158 52 16 63 27
BMI status (n(%)) 0.19
Thin 532 (9.22) 200 (9.19) 72 (8.68) 194 (10.09) 66 (7.83)
Overweight /Obese 1443 (25.00) 527 (24.22) 220 (26.51) 462 (24.04) 234 (27.76)
Normal 3796 (65.78) 1449 (66.59) 538 (64.82) 1266 (65.87) 543 (64.41)
Missing 127 40 18 44 25
Household registration (n(%)) <0.01
Shanghai 4906 (83.46) 1879 (85.06) © 688 (81.63) 1643 (83.74) 696 (80.56)
Others 972 (16.54) 330 (14.94) © 155 (18.37) 319 (16.26) 168 (19.44)
Missing 7 5 4 4
Perceived household income level
<0.01
(%))
Poor 285 (4.84) 48 (2.17) bc 51 (6.02) © 98 (4.99) f 88 (10.15)
Normal 4896 (83.08) 1858 (83.92) © 686 (80.99) 1668 (84.89) f 684 (78.89)
Rich 712 (12.08) 308 (13.91) P 110 (12.99) 199 (10.12) 95 (10.96)
Missing 5 2 1 1 1
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Table 2. Cont.

Comprehensive Stress Profiles

Variables Total Low Stressor-High Moderate High Average Stressor-Moderate ~ High Stressor-Low p Value *

Resilience Stressor—Average Resilience Low Resilience Resilience

CES-D-10 scores(x =+ s) 781 £5.71 3.61 & 3.03 2bc 8.32 4 4.44 de 8.94 +433f 15.48 + 5.39 <0.01

Bully (n(%)) <0.01
No 5565 (94.35) 2160 (97.53) 2b¢ 790 (93.16) © 1841 (93.64) f 774 (89.17)
Yes 333 (5.65) 56 (2.47) 58 (6.84) 125 (6.36) 94 (10.83)

Victim (n(%)) <0.01
No 5424 (91.96) 2137 (96.44) 2bc 763 (89.98) © 1822 (92.68) 702 (80.88)
Yes 474 (8.04) 79 (3.56) 85 (10.02) 144 (7.32) 166 (19.12)

Values are mean, standard error (x = s), or number (%). * p Value of chi-square test and t-test estimated without missing values. 2>°%f; Statistically significant differences in pairwise
comparisons. a: Low stressor-High resilience vs. Moderate high stressor-Average resilience; b: Low stressor-High resilience vs. Average stressor-Moderate low resilience; c: Low
stressor-High resilience vs. High stressor-Low resilience; d: Moderate high stressor-Average resilience vs. Average stressor—-Moderate low resilience; e: Moderate high stressor-Average
resilience vs. High stressor-Low resilience; f: Average stressor-Moderate low resilience vs. High stressor-Low resilience.
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Table 3. Association between comprehensive stress and bullying.

Victim vs. Non-Victim Bully vs. Non-Bully
Variables OR 95% CI p Value OR 95% CI p Value
High stressor-Low resilience 6.74 4.92 9.22 <0.001 5.15 3.56 7.46 <0.001
Average stressor-Moderate low resilience 2.21 1.63 3.00 <0.001 2.69 1.91 3.80 <0.001
Moderate high stressor-Average resilience 2.99 2.12 4.20 <0.001 2.80 1.88 4.16 <0.001
Low stressor—High resilience Ref. Ref.

OR, odds ratio; CI, confidence interval. The models were adjusted for gender, grade, father’s educational level,
mother’s educational level, SES, academic performance, BMI.

Table 4. Association between comprehensive stress and depressive symptoms.

Depressive Symptoms

Variables B Se(p) p Value

High stressor—Low resilience 11.35 0.17 <0.001

Average stressor-Moderate low resilience 5.03 0.13 <0.001

Moderate high stressor-Average resilience 4.44 0.16 <0.001
Low stressor-High resilience Ref.

3.4. Mediating Effect of Depressive Symptoms on the Association between Comprehensive Stress
and Bullying

The path diagram of the mediation model is shown in Figure 2. As shown in Table 5
the mediating effect of depressive symptoms between comprehensive stress and students’
bullying behaviors was observed. In the analysis of victimization, compared with the
Low stressor-High resilience group, the indirect effects of the Average stressor-Moderate
low resilience group (Za*Zb = 0.37, 95% CI: 0.25-0.49) and Average stressor-Moderate
low resilience group (Za*Zb = 0.33, 95% CI: 0.22-0.44) through depressive symptoms
on victimization were significant. However, the indirect effect of depressive symptoms
on the relationship between the High stressor-Low resilience group and victimization
compared with the Low stressor—High resilience group was not found to be statistically
significant (95% CI included 1). In addition, after adding mediation, the direct effects of
the Average stressor-Moderate low resilience group (8 = 0.41, p < 0.05) and Moderate high
stressor-Average resilience group (8 = 0.76, p < 0.01) on victimization were still significant,
indicating that depressive symptoms played a partial mediating role. A significant partial
mediating role of depressive symptoms in the association between comprehensive stress
and perpetration was also seen. Detailed data are shown in Table 5.

C

Comprehensive .
stress Bullying
Depressive
symptoms
/ B
s o
Comprehensive Bullying
stress

Figure 2. Path diagram of mediation model of comprehensive stress, depressive symptoms, and
bullying of adolescent. Path a represents the effect of comprehensive stress on depressive symptoms
(the mediator being examined), path b represents the effect of depressive symptoms on bullying,
path c represents the total effect of comprehensive stress on bullying, and path ¢’ reports the effect of
comprehensive stress on bullying after controlling for depressive symptoms.
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Table 5. Mediation of depressive symptoms in the association between comprehensive stress and bullying.

Victim Bully
a Path b Path ¢’ Path Indirect Effect 2 a Path b Path ¢’ Path Indirect Effect 2
Coefficient Coefficient . . " o Coefficient Coefficient . % o
(SE) (SE) Coefficient OR Za*Zb (95% CI) (SE) (SE) Coefficient OR Za*Zb (95% CI)

Eﬁﬂes;zzssoriow 11.35 (0.17) 0.07 (0.01) 1.06 2.87 % 0.84 (0.57-1.11)  11.35(0.17) 0.06 (0.01) 0.94 255%  0.70 (0.41-0.99)
Average stressor-Moderate 5 13 () 13 041 151* 0.37 (0.25-0.49) 5.03 (0.13) 0.68 197* 031 (0.18-0.44)
low resilience
Moderate high 4.44 (0.16) 0.76 2.14% 0.33 (0.22-0.44) 4.44 (0.16) 0.76 213*  0.28(0.16-0.39)
stressor—Average resﬂlence
Low stressor—-High Ref

resilience

Note: The table shows regression coefficients and SEs for each step of mediation analysis after controlling for gender, grade, parental education level, perceived household income level,
academic achievement, and BMI; ?: Indirect effect and asymmetric 95% CI calculated using RMediation package; *: p < 0.05.
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4. Discussion

In the present study, we conducted a cross-sectional study to perform an LPA of
comprehensive stress and to investigate the associations between comprehensive stress,
depressive symptoms, and adolescents’ bullying. The LPA used in this study revealed
four profiles of comprehensive stress in a sample of students in Shanghai: Low stressor—
High resilience, Moderate high stressor—Average resilience, Average stressor-Moderate
low resilience, and High stressor-Low resilience. Additionally, comprehensive stress was
associated with bullying, and depressive symptoms played a partial mediating role in this
relationship.

This study offers a unique investigation into comprehensive stress with the use of
LPA, a person-centered research strategy. Unlike past studies that focused solely on
stressors or feelings, our study considered resilience as a dynamic and interactive process
involving both innate traits and the external environment, integrating it into the assessment
of comprehensive stress innovatively. Our findings suggested that four groups are the
optimal choice to describe differences in students” comprehensive stress. In addition, there
were differences in demographic factors between these profiles, such as gender, grade,
parental education level, family structure, academic performance, and social economic
status. These dissimilarities align, to some extent, with previous investigations [32-37],
although earlier studies treated stress and resilience as separate variables during analysis.

The prevalence of bullying among adolescents in Shanghai remains a serious concern,
with 8.04% of respondents reporting being victims and 5.65% were bullies. These findings
emphasized the urgent need for interventions to address bullying. The present study
observed that comprehensive stress correlates with both bullying perpetration and victim-
ization. Similar results were found in recent studies. According to a 10-year trend analysis,
all forms of violence, including physical violence, fighting, and bullying, were linked to
greater psycho-social stressors in both boys and girls [38]. In addition, research revealed a
significant positive correlation between stressors and bullying victimization among ado-
lescents, indicating that stressors may be a significant risk factor [39] and predictor [20]
of bullying victimization. Furthermore, research has indicated that family support acts
as a resilience factor that moderates the relationship between stressors and bullying [40].
Resilience has also been shown to mitigate the negative effects of stressors on adolescents’
mental health and well-being, potentially reducing the risk of experiencing bullying victim-
ization [41,42]. Thus, it becomes evident that prior studies have examined the relationship
between stressors, resilience, and bullying. However, this study extends upon previous
research by evaluating an individual’s comprehensive stress and exploring its association
with bullying.

Another key finding of our study concerned the relationship between comprehen-
sive stress and depressive symptoms. The groups were arranged in order of increasing
CES-D-10 scores: Low stressor-High resilience group, Average stressor-Moderate low
resilience group, Moderate high stressor-Average resilience group, and High stressor-Low
resilience group. Chronic stressor exposure has been demonstrated to alter the functionality
of the hypothalamic-pituitary—adrenal (HPA) axis [43], which is a known risk factor for
depression [44]. Resilience was able to effectively mitigate the levels of depression and
anxiety induced by stressful events, thereby promoting better mental health [45,46]. Our
data also revealed a significant correlation between depressive symptoms and bullying
(both perpetration and victimization). Consistently, a bidirectional prospective association
between depression symptoms and victimization was found in this study by Anat et al. [47].
Geel et al. suggested that emotional-behavioral traits like depression may increase vul-
nerability to bullying during adolescence [48]. Children with depression may also engage
in aggressive behavior due to difficulties with emotion regulation, which is a common
feature of emotion regulation disorder, and may increase their risk of developing violent
tendencies [49,50]. An important finding of this study was that the association between the
Moderate high stressor—Average resilience and Average stressor-Moderate low resilience
groups and victimization, and the association between the high stressor-low resilience,
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Moderate high stressor-Average resilience, and Average stressor-Moderate low resilience
groups and perpetration were partially mediated by depressive symptoms compared to
the low stressor-high resilience group.

These findings provide valuable insights for the development and implementation
of targeted interventions and prevention strategies against bullying behaviors among
adolescents. For instance, it suggests the potential integration of students’ stressors and
resilience to estimate the likelihood of engaging in bullying, emphasizing the significance of
addressing depressive symptoms in bullying prevention. Schools and the wider community
should offer professional counseling services, and parents should carefully monitor their
children’s mental well-being, assisting students in managing negative emotions, alleviating
psychological stress, and mitigating depressive symptoms.

Limitations

There are several limitations in our study that warrant discussion. First, as the design
of this study is cross-sectional, it is challenging to infer the causality and direction of the
relationships, so further longitudinal studies are necessary to investigate the relationship
between comprehensive stress, depressive symptoms, and bullying. Second, research
suggests that the role of bully—victim may increase the risk of mental disorders more
broadly than pure bullies or pure victims; however, we did not break down this relationship
in our study. Since we define bullying as experiencing or perpetrating it twice or more in the
last 30 days, the proportion of bullies was quite small, and the proportion of bully-victims
was even smaller. Therefore, we did not consider the cross-relationship between bullies
and victims in our analysis. Third, we utilized a latent profile analysis approach, which
assigned membership based on the most probable class and treated the classes as discrete
groups in further analysis. There may have been misclassified individuals and classification
uncertainties; to address this drawback of LPA, we used a good entropy measure in our
study. Fourth, participants in this study were middle and high school students from
Shanghai. Future research could expand to include more schools in different provinces
through China. Fifth, it is worth noting that our study did not include certain variables,
such as school climate, that may impact bullying and victimization [51]. Therefore, future
research should consider incorporating these variables to gain a more comprehensive
understanding of the phenomenon.

5. Conclusions

In conclusion, our study found a correlation between comprehensive stress and both
depressive symptoms and bullying among adolescents. Our data showed that depressive
symptoms were increased in other groups compared to the Low stressor-High resilience
group, and depressive symptoms may mediate the relationship between comprehensive
stress and bullying. Although the causality and direction of the relationships are currently
undetermined, this study provides a possible direction for future studies. Bullying preven-
tion and intervention strategies among adolescents should take comprehensive stress and
depressive symptoms into account.
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