future

Article

Are Rural-Urban Differences in Bullying and Poly-Bullying
Victimization Associated with Internet Addiction or Depressive
Symptoms among Adolescents in Jiangsu Province of China

Feng Huang "*, Yan Wang >, Hui Xue !

check for
updates

Citation: Huang, F; Wang, Y.; Xue, H.;
Zhang, X; Tian, Y.; Du, W,; Fan, L.;
Yang, J. Are Rural-Urban Differences
in Bullying and Poly-Bullying
Victimization Associated with Internet
Addiction or Depressive Symptoms
among Adolescents in Jiangsu
Province of China. Future 2024, 2,
1-15. https://doi.org/10.3390/
future2010001

Academic Editor: Ranran Song

Received: 1 September 2023
Revised: 19 November 2023
Accepted: 13 December 2023
Published: 25 December 2023

Copyright: © 2023 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

, Xiyan Zhang 2, Yong Tian !, Wei Du 1, Lijun Fan "* and Jie Yang >*

1 School of Public Health, Southeast University, Nanjing 210009, China

Department of Child and Adolescent Health Promotion, Jiangsu Provincial Center for Disease Control and
Prevention, Nanjing 210009, China

*  Correspondence: fanlijun@seu.edu.cn (L.E); july-summer@jscdc.cn (J.Y.); Tel.: +86-(25)-8327-2303 (L.E);
+86-(25)-8542-9232 (].Y.)

These authors contributed equally to this work.

Abstract: Background: School bullying is a global problem. Although previous studies showed
rural adolescents were at higher risk of being bullied compared to their urban counterparts, the
rural-urban differences in the risk of bullying or poly-bullying victimization in relation with different
characteristics and the joint association of internet addiction and depressive symptoms with the
observed urban-rural disparities are unclear. Objective: We aim to investigate the rural-urban
differences in bullying or poly-bullying victimization among adolescents and whether the observed
rural-urban differences are associated specifically with internet addiction or depression. Methods:
This cross-sectional study considered a total of 25,377 Grade 7 to 12 adolescents from the ‘Surveillance
for Common Disease and Health Risk Factors among Students’ project implemented in Jiangsu
Province in 2019. Rurality of residence was ascertained via the Regulation of Statistical Classification.
We used Poisson regression to estimate the age—sex adjusted rate ratios (RRs) and 95% confidence
interval (CI) for bullying and poly-bullying victimization. Results: Approximately 20.26% (95%CI:
16.11-25.47%) and 7.67% (5.48-10.74%) rural adolescents experienced bullying and poly-bullying,
in comparison with 16.50% (12.65-21.52%) and 5.81% (4.34—7.78%) urban adolescents, respectively.
Rural adolescents had 14% and 23% higher rates of bullying victimization (RR: 1.14, 95%ClI: 1.03-1.26)
and poly-victimization (RR: 1.23, 95%CI: 1.05-1.44) than their urban counterparts. When further
controlled for internet addiction, the observed rural-urban disparities increased among adolescents
with depressive symptoms, whereas diminished among those without depressive symptoms.
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1. Introduction

School bullying is a global problem receiving widespread attention [1], which could
lead to a range of adverse outcomes including physical injury [2], depression [3], self-
harm [4], and low academic achievement [5]. In 2018, the United Nations Educational,
Scientific, and Cultural Organization reported that about one-third (32%) of students
worldwide had been bullied by their classmates in the past month [6]. The prevalence
of bullying victimization varies vastly across countries, with rates ranging from 7% to
81% [7]. According to the Student Reports of Bullying in the United States, one out of
every five (20%) students aged 12 to 18 years old experienced bullying (24% reported
being bullied once, 17% reported being bullied on 2 days, 30% reported being bullied on
3-10 days, and 20% reported being bullied on >10 days), and its prevalence rate peaked in
middle school (27%) [8]. A Canadian national survey reported that 60% of adolescents had
been bullied in the past two months [9]. In China, a national survey of the public showed
that 6% of students in grade 6, 8, and 10 had been bullied in the past 3 months [10]. In
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addition, bullying victimization was common in other developed nations, with conservative
prevalence estimates of 75% in South Africa, Ghana and Botswana in the last month [7], 20%
in India in the past 6 months [11], 57% in Iraq [12] and 38% in Vietnam [13] over the past
3 months, as well as 28% in Thailand in the past 30 days [14]. Addressing youth bullying
will help ensure a safer growing environment for all children and adolescents across the
world, particularly in low-income and middle-income areas.

Despite bullying being a highly pervasive issue around the world, disparities in child
and adolescent bullying between rural and urban areas continue to persist. Previous studies
have found that adolescents in rural areas were at a higher risk of experiencing bullying
compared to those in urban areas, e.g., in Canada, rural students in Grade 8 reported higher
rates of bullying victimization than urban students (5% vs. 3%) [15]. The rate of ever being
bullied in the past 30 days among Chinese rural children and adolescents was 32%, higher
than that in their urban counterparts (26%) in Zhejiang Province [16]. Similar rural-urban
disparities were reported among adolescents aged 15-17 years in China [17], 15-year-olds
in India [18], as well as those aged 11, 13, and 15 years in Iceland [19] and Lithuania [20].
Factors such as geographic variations in the mental health service provision [21], the
occurrence of child neglect and abuse in households [22,23], as well as the peer and
school supportive environment [24], might explain the observed rural-urban differences.
Moreover, rural children and adolescents had limited and relatively less access to child legal
protection services than their urban counterparts [25], which might exaggerate the problem
of child neglect and in turn increase the risk of bullying victimization in rural children.
However, Choo et al. (2011) did not observe any statistically significant difference between
rural and urban adolescents aged 15-17 years in Malaysia [26]. Little evidence was reported
as to the rural-urban disparity in poly-victimization. Recently, poly-bullying victimization,
defined as experiencing multiple forms of bullying regardless of the context in which these
had occurred [27], has emerged as one of the priority areas for anti-bullying action in
adolescents. Although relatively rare, poly-bullying victimization was also reported, for
example, 13% of Vietnamese [13], 22% in Malaysia [26], 16% in Spain [27], and 37% in
Australia [28]. Given that children experiencing poly-bullying victimization were at higher
risk of poor outcomes than those experiencing a single type of victimization [29], an obvious
hypothesis exists that rural-urban disparities would persist in the context of poly-bullying
scenarios. However, few studies attempted to address this in China and elsewhere around
the world. Considering that effectiveness of anti-bullying prevention strategies would
vary according to not only geographic locations but also sociodemographic and health
characteristics [30], it is crucial to understand the differences in bullying between rural
and urban areas among adolescents with various characteristics. More research is needed
to describe the urban-rural differences in the risk of being bullied among adolescents
with different characteristics to provide valuable insights into the unique risk factors and
challenges faced by different high-risk victim groups, allowing for the development of
targeted prevention strategies.

Previous literature suggested that internet addiction was associated with an increased
risk of bullying victimization [31-33]. Adolescents with internet addictions might have
developed compulsive and problematic social and emotional habits, experienced disruptive
peer relationships and restricted social participation, consequently leading to bullying
victimization [34]. Moreover, the impaired socioemotional competencies in adolescents
with internet addiction may also have a detrimental effect on their mental health [35],
possibly through attentional bias towards negative information [36], then perhaps leading
to bullying victimization in adolescents [37]. Although emerging studies have recently
attempted to explicate the linkage between these behaviors, evidence is lacking with
respect to the joint contributions of internet addiction and depression to bullying or poly-
bullying victimization.

In addition to internet addiction and depression, ample studies have reported so-
ciodemographic and health characteristics such as older age [38], boarding in schools [39],
being overweight, and obesity [40], among the other factors in association with bully-
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ing victimization. As adolescents age, they undergo numerous biological and cognitive
changes that can contribute to bullying, such as individual differences in status-driven
social cognition [38]. Furthermore, the pivotal role of parents in managing, constructing,
and mitigating potential deviant peer behavior during adolescence is crucial. Therefore,
boarding school adolescents who lack sufficient parental guidance and support are more
susceptible to bullying issues [39]. In addition, negative attitudes towards overweight or
obese individuals, such as perceiving them as lazy, unmotivated, careless, and lacking
in self-discipline, can lead to weight stigma. This weight-related negative stereotype can
further contribute to bullying [40]. Previous findings also indicated that the risk of internet
addiction was elevated in adolescents with older age [41], those boarding in schools [42],
being overweight, and obesity [43]. Similarly, a 46% increase in risk in depression was
reported in overweight and obese adolescents [44]. In consideration of better targeting,
identification of at-risk population subgroups may assist in addressing their needs and
clarifying the core components of anti-bullying intervention programs.

In this study, the research questions were as follows: (1) what are the differences in
bullying or poly-bullying victimization between rural and urban adolescents? (2) Are the
observed rural-urban differences in bullying or poly-bullying victimization associated
specifically with internet addiction or depression? We hypothesized that the risks of
bullying and poly-bullying victimization would be higher in rural adolescents than their
urban counterparts, and such rural-urban disparities would not disappear in the presence
of internet addiction and depression. In the current study, we aimed to investigate the
rural-urban differences in the risk of bullying or poly-bullying victim in adolescents with
different characteristics, and to investigate the separate and joint association of internet
addiction and depression with the observed urban—rural disparities in bullying and poly-
bullying victimization among a large cohort of school aged adolescents in Jiangsu Province
of China.

2. Materials and Methods
2.1. Study Design and Sample

This cross-sectional study obtained data from the ‘Surveillance for Common Dis-
ease and Health Risk Factors among Students’ project carried out in Jiangsu Province in
2019. This project used the stratified cluster random sampling scheme to select a total of
25,857 students aged 10 years and over from 13 municipalities in Jiangsu Province. The sam-
pling method involved selecting a provincial representative sample from primary schools,
junior high schools, senior high schools, and vocational schools, encompassing both urban
and rural areas in Jiangsu Province. A self-administered structured questionnaire was
provided to all participants to complete. The project questionnaire was developed by the
leading experts in pediatrics and child health as well as public health practitioners. Pilot
studies were carried out in multiple counties to validate the project instruments prior to
implementation across the entire province. Details of the project were described somewhere
else [45].

In the present study, we initially recruited a total of 25,857 students aged 10 years
and over. Considering that there may be variations in the students” experienced bullying
victimizations across different parental educational attainment and family structure, we
excluded 8 participants due to unclassifiable values for parental educational attainment
and 472 participants due to missing values for family composition variables. The final
study population included 25,377 students. Ethics approval has been obtained.

2.2. Measures
2.2.1. Bullying and Poly-Bullying Victimization

Bullying and poly-bullying victimization was measured using the adapted and val-
idated Chinese version of Olweus Bully/Victim Questionnaire [46]. For example, the
adapted instrument did not investigate cyberbullying victimization, number of peers being
involved, and length and place of the incident occurrence. The scale for responses was also
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simplified in 3-level terms of ‘never’, ‘sometimes’ and ‘often’, instead of the original 5-level
one, ‘it hasn’t happened to me in the past couple of months’, ‘only once or twice’, ‘2 or
3 times a month’, ‘about once a week’, and “several times a week’, in the original Olweus
Bully/ Victim Questionnaire. In addition, in the absence of a consensus on recall time frame
with regards to bullying experience, we used the conventional time frame of ‘in the past
30 days’. Specifically speaking we used the instrument ‘in the past 30 days, have you been
subjected to any of the following forms of bullying at or around school?” with a three-
level ‘never/sometimes/often” answer to six behaviors of bullying victimization, ‘being
maliciously teased’, ‘being blackmailed for money’, ‘being intentionally excluded from
friends or from activities’, ‘being threatened or intimidated’, ‘being hit, kicked, pushed,
shoved or locked in the house’, or ‘being teased for physical defects or appearance’. We
defined adolescents who answered ‘sometimes’ or ‘often” for any of the aforementioned
behaviors as bullying victimization, and those who answered ‘never’ for all behaviors as
free of bullying victimization. The Cronbach’s alpha value for this instrument was 0.759,
indicating good reliability. In addition, we categorized these six behaviors into three types
of bullying victimization, including physical, verbal and relational bullying victimization.
‘Being blackmailed for money’ [47] and ‘being hit, kicked, pushed, shoved or locked in
the house’ were classified as physical bullying victimization. ‘Being maliciously teased’,
‘being threatened or intimidated’, and ‘being teased for physical defects or appearance’
were classified as verbal bullying victimization. ‘Being intentionally excluded from friends
or from activities” were classified as relational bullying victimization. Adolescents who
experienced more than one type of bullying were defined as poly-bullying victimization.

2.2.2. Depression

We used the adapted and validated Chinese version of Center for Epidemiological
Survey Depression Scale (CES-D), which contained 20 items and a total score range between
0 and 60 [48]. Adolescents with a total score of 20 and above were categorized as having
depressive symptoms [49]. The validity of the Chinese version of the scale has been
validated in Chinese adolescents [50]. The Cronbach’s alpha for CES-D scale in the current
study was 0.861, indicating good reliability.

2.2.3. Internet Addiction

We used an adapted and validated Chinese version of Kimberly S. Young's ten-item
Internet Addiction Test [51], and categorized adolescents who spent 4 h or more every day
on the internet for non-work and non-study purposes as well as those exhibiting 4 or more
symptoms of internet addiction as having internet addiction. The Cronbach’s alpha for this
scale in our study was 0.802, indicating good reliability.

2.2.4. Characteristics of Interest

We categorized rurality of residence as urban or rural areas according to the ‘Provi-
sional Regulations on Statistical Classification of Urban and Rural Areas’ [52]; sex was
categorized as boys or girls. We categorized the age groups as <15 or >15 years old based on
previous findings that identified the age of 15 as the critical cut-off indication for adopting
different anti-bullying intervention strategies in adolescents [53]; in addition, 15 years old
is typically the age at which students transit from junior high school to senior high school,
serving as a natural division point in the educational system. We recorded school boarding
as yes or no; family structure was recorded as nuclear (defined as living with parents only)
or non-nuclear family; parental educational attainment was recorded as primary school or
below, middle or high school, or college and above; and being overweight or having obesity
was recorded according to the age- and sex-specific body mass index (BMI) cutoff values
recommended by the Chinese ‘screening for overweight and obesity among school-age
children and adolescent” [54].
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2.3. Statistical Analysis

Numbers and proportions were calculated to describe the distribution of categorical
variables. Age-sex adjusted rate ratios (RRs) for bullying victimization and their 95%
confidence intervals (Cls) were calculated using Poisson regression, with the total sample
population as an offset and a scaled deviance parameter [55]. We further modelled the three-
way interactions for rurality of residence, internet addiction, and depressive symptoms to
determine the joint association of internet addiction and depressive symptoms with the
observed rural-urban disparities in bullying victimization. We repeated the analyses for
verbal and poly-bullying victimization using the same modeling strategies, respectively.

We used the SAS version 9.4 (SAS Institute, Inc., Cary, NC, USA) to perform all
data analyses. A p-value less than 0.05 was set as statistically significant. Results were
interpreted based on effect size and statistical significance allowing for the current large
sample size.

3. Results

Of 25,377 participants, there were 15,898 (62.6%) adolescents from urban areas and
9479 (37.4%) from rural areas. Slightly more boys (1 = 13,275; 52.3%) than girls (n = 12,102;
47.7%) were included in this study. Approximately 51.7% students were aged 15 years
and above, 36.8% were boarding at school, and 54.4% came from non-nuclear families.
Students having depressive symptoms and internet addiction accounted for 18.9% and
2.6% of the study population, respectively. Almost one in five adolescents (n = 4543; 17.9%)
experienced bullying victimizations, of which verbal bullying victimization accounted
for the majority (n = 2494; 9.8%) followed by relational (n = 274; 1.1%) and physical
(n = 124; 0.5%) bullying victimization. The prevalence rate of bullying victimization
was 20.26% (95% CI: 16.11-25.47%) among rural adolescents and 16.50% (12.65-21.52%)
among urban adolescents, with 14% elevated risk in rural adolescents (RR:1. 14, 95%CI:
1.03-1.26) (Table 1). The observed rural-urban disparities were more apparent in boys,
older adolescents aged 15 years and above, those boarding at school, living in a non-
nuclear family, having lower parental educational attainments, and overweight or obese
adolescents (Table 1). Similar patterns were observed with respect to verbal bullying
victimization (Tables S1 and S2), although the overall rural-urban disparity in verbal
bullying victimization was not statistically significant (RR: 1.11; 95%CI: 0.99-1.26).

Table 1. Rate of bullying victimization on campus among students with different characteristics
according to different areas. Age—sex adjusted rate ratios (RR) ? comparing rural and urban students
are also indicated.

Vari Urban Rural Adjusted RR
ariables o b
1 (%) Rate (95%CI) n (%) Rate (95%CI) (95%CI)
Sex
Boys 8172 (61.6) 19.11 (14.04-26.01) 5103 (38.4) 23.79 (20.42-27.72) 1.17 (1.01-1.36) *
Girls 7726 (63.8) 13.73 (9.59-19.66) 4376 (36.2) 16.13 (14.53-17.92) 1.09 (0.85-1.39)
Age group (years)
<15 6145 (50.1) 20.03 (14.94-26.86) 6117 (49.9) 21.22 (14.34-31.39) 1.05 (0.95-1.17)
>15 9753 (74.4) 14.27 (10.13-20.11) 3362 (25.6) 18.50 (13.15-26.02)  1.28 (1.27-1.28) ***
Boarding
Yes 6259 (67.0) 16.46 (12.63-21.44) 3084 (33.0) 22.76 (17.64-29.37) 1.23 (1.08-1.40) **
No 9639 (60.1) 16.53 (12.45-21.95) 6395 (39.9) 19.05 (15.19-23.89) 1.09 (0.99-1.20)
Family structure
Nuclear family 7664 (66.3) 15.75 (11.95-20.75) 3903 (33.7) 18.70 (14.16-24.71) 1.09 (0.97-1.22)
Non-nuclear family 8234 (59.6) 17.20 (13.35-22.16) 5576 (40.4) 21.34 (17.46-26.09) 1.17 (1.05-1.29) **
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Table 1. Cont.

Urban

Rural

Variables Adjusted RR
1 (%) Rate (95%CI) 1 (%) Rate (95%CI) (95%CD ®
Paternal education
attainment
Primary school orbelow 1175 (63.3)  20.94 (16.08-27.26) 680 (36.7) 2412 (18.22-31.93)  1.10 (0.99-1.22)
Middle or high school 11,996 (61.5) 16.16 (12.13-21.53) 7515 (38.5) 20.29 (16.16-25.48) 1.16 (1.04-1.30) **
College or above 2727 (68.0) 16.06 (13.60-18.97) 1284 (32.0) 17.99 (13.94-23.22)  1.05 (0.91-1.21)
Maternal education
attainment
Primary school orbelow 2353 (61.8) 19.46 (14.44-26.23) 1457 (38.2) 25.88 (20.44-32.75)  1.26 (1.10-1.44) ***
Middle or high school 11,365 (61.9)  15.89 (12.15-20.78) 7001 (38.1) 1941 (15.27-24.67)  1.13 (1.00-1.27)
College or above 2180 (68.1) 16.47 (13.45-20.17) 1021 (31.9) 18.02 (14.21-22.86)  1.01 (0.89-1.14)
Depression
Yes 3008 (62.7) 34.71 (29.20-41.25) 1793 (37.3) 40.99 (34.45-48.77)  1.12(1.11-1.13) ***
No 12,890 (62.6)  12.25 (8.33-18.00) 7686 (37.4) 1542 (11.15-21.32)  1.12(0.99-1.27)
Internet Addiction
Yes 476 (70.4) 36.34 (27.73-47.64) 200 (29.6) 44.00 (40.07-48.31)  1.15 (1.04-1.27) **
No 15,422 (62.4) 15.89 (12.13-20.80) 9279 (37.6) 19.74 (15.70-24.82) 1.07 (0.78-1.48)
Overweight and Obesity
Yes 5132 (63.2) 19.35(16.42-22.81) 2986 (36.8)  23.95(20.63-27.79)  1.17 (1.03-1.33) *
No 10,766 (62.4) 15.14 (11.06-20.73) 6493 (37.6) 18.56 (14.28-24.11) 1.12 (1.00-1.26) *
Total 15,898 (62.6)  16.50 (12.65-21.52) 9479 (37.4) 20.26 (16.11-25.47)  1.14 (1.03-1.26) *
2 RR is the ratio of the rates in rural versus urban students after adjusting for age and sex. ® * p < 0.05, ** p < 0.01,
***p <0.001.
3.1. Poly-Bullying Victimization
A total of 1651 (6.5%) adolescents experienced poly-bullying victimization, with a 23%
elevated risk in rural areas than urban areas (RR: 1.23, 95%CI: 1.05-1.44) (Table 2). Similar to
the bullying victimization scenario, the observed rural-urban disparities in poly-bullying
victimization were also more apparent in boys, older adolescents aged 15 years and above,
those not boarding at school, living in a nuclear family, and overweight or obese adolescents
(Table 2).
Table 2. Rate of poly-bullying victimization on campus among students with different characteristics
according to different areas. Age-sex adjusted rate ratios (RR) # comparing rural and urban students
are also indicated.
Variables Urban Rate (95% CI) Rural Rate (95% CI) Adjusted RR (95% CI) b
Sex
Boys 6.95 (5.30-9.11) 9.72 (8.58-11.01) 1.33 (1.15-1.53) ***
Girls 4.61 (3.19-6.66) 5.28 (5.27-5.29) 1.07 (0.74-1.55)
Age group (years)
<15 6.98 (4.94-9.86) 7.88 (4.25-14.61) 1.12 (0.85-1.48)
>15 5.08 (3.27-7.88) 7.29 (4.45-11.94) 1.41 (1.32-1.50) ***
Boarding
Yes 5.99 (4.10-8.75) 8.33 (5.95-11.67) 1.22 (0.91-1.64)
No 5.70 (4.35-7.45) 7.35 (5.21-10.36) 1.23 (1.09-1.39) **

Family structure

Nuclear family

Non-nuclear family

5.19 (3.90-6.92)
6.39 (4.79-8.52)

7.30 (5.08-10.50)
7.93 (5.70-11.02)

1.29 (1.15-1.44) ***
1.18 (0.96-1.44)

Paternal education attainment

Primary school or below
Middle or high school
College or above

8.26 (5.57-12.23)
5.46 (4.04-7.38)
6.31 (4.96-8.02)

8.68 (5.69-13.24)
7.65 (5.71-10.25)
7.24 (4.01-13.07)

0.99 (0.70-1.39)
1.31 (1.14-1.51) ***
1.09 (0.76-1.57)
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Table 2.

Cont.

Variables

Urban Rate (95% CI)

Rural Rate (95% CI)

Adjusted RR (95% CI) ©

Primary school or below

Maternal education attainment

7.35 (5.35-10.11)

9.68 (7.49-12.51)

1.26 (1.09-1.45) **

Middle or high school 5.46 (4.01-7.43) 7.40 (5.23-10.48) 1.25 (1.03-1.51) *
College or above 6.01 (4.90-7.37) 6.66 (4.17-10.63) 1.08 (0.84-1.40)
Depression
Yes 16.79 (12.54-22.47) 19.13 (14.12-25.92) 1.06 (0.90-1.24)
No 3.25 (2.12-4.98) 5.00 (3.19-7.81) 1.37 (1.24-1.52) ***
Internet Addiction
Yes 17.86 (12.00-26.58) 23.50 (18.37-30.06) 1.26 (1.08-1.47) **
No 5.44 (4.08-7.25) 7.33 (5.28-10.18) 1.07 (0.71-1.60)
Overweight and Obesity
Yes 6.88 (5.54-8.54) 9.28 (7.04-12.22) 1.29 (1.05-1.59) *
No 5.30 (3.88-7.26) 6.93 (4.82-9.96) 1.20 (1.03-1.41) *
Total 5.81 (4.34-7.78) 7.67 (5.48-10.74) 1.23 (1.05-1.44) **
2 RR is the ratio of the rates in rural versus urban students after adjusting for age and sex.  * p < 0.05, ** p < 0.01,
% p < 0.001.
3.2. Joint Association with Internet Addiction and Depressive Symptoms
Table 3 indicated that the risk of bullying or poly-bullying victimization was more
apparent in the presence of internet addiction and depressive symptoms, with a ninefold
increase than that in the absence of both (RR: 9.65; 95%Cl: 6.68-13.95). The RRs for bullying
or poly-bullying victimization related much more strongly to having depressive symptoms
than to internet addiction (Table 3). When further adjusted for internet addiction, the
observed rural-urban disparities in bully and poly-bullying victimization remained large
although not statistically significant among those with depressive symptoms (bullying
victimization: from 1.09 (0.94-1.27) to 1.07 (0.67-1.72); poly-bullying victimization: from
1.04 (0.89-1.22) to 1.13 (0.72-1.77), whereas such rural-urban disparities almost diminished
among those without depressive symptoms (bullying victimization: from 1.16 (1.03-1.30)
to 0.87 (0.45-1.70); poly-bullying victimization: from 1.44 (1.23-1.68) to 0.88 (0.42-1.88).
Table 3. Rate ratios (RR) and rural-urban disparities (RUD in terms of RR) for bullying victimization
and poly-bullying victimization among students in Jiangsu according to area, internet addiction
and depression.
Category RR (95%CI) 2 RUD (95%CI) P

Bullying victimization
Urban + non-internet addiction + non-depression
Rural + non-internet addiction + non-depression
Urban + non-internet addiction + depression
Rural + non-internet addiction + depression
Urban + internet addiction + non-depression
Rural + internet addiction + non-depression
Urban + internet addiction + depression
Rural + internet addiction + depression
Poly-bullying victimization
Urban + non-internet addiction + non-depression
Rural + non-internet addiction + non-depression
Urban + non-internet addiction + depression
Rural +non-internet addiction + depression
Urban + internet addiction + non-depression
Rural + internet addiction + non-depression
Urban + internet addiction + depression
Rural + internet addiction + depression

1.00
1.16 (1.03-1.30)
2.93 (2.59-3.31)
3.20 (2.79-3.66)
2.21 (1.54-3.18)
1.93 (1.09-3.40)
4.03 (3.00-5.41)
4.33 (2.95-6.34)

1.16 (1.03-1.30)
1.09 (0.94-1.27)
0.87 (0.45-1.70)

1.07 (0.67-1.72)

1.00
1.44 (1.23-1.68)
5.42 (4.68-6.27)
5.64 (4.80-6.62)
3.31 (2.18-5.04)
2.93 (1.53-5.58)
8.53 (6.34-11.48)
9.65 (6.68-13.95)

1.44 (1.23-1.68)
1.04 (0.89-1.22)
0.88 (0.42-1.88)

1.13 (0.72-1.77)

2 RR is the ratio of the rates in rural versus urban students after adjusting for age and sex. b Rate ratios of statistical
significance were in bold.
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4. Discussion

Based on this large population-based sample, our study was the first to examine
the rural-urban differences in poly-bullying victimization among Chinese adolescents,
and added to the literature novel findings concerning urban—rural differences in the rate
of bullying or poly-bullying victimization in the presence of different sociodemographic
and health characteristics. We found that adolescents in rural areas of Jiangsu Province
are at a higher risk of being bullied than those in urban areas, and the similar pattern
of rural-urban disparities was found in the scenario of poly-bullying victimization. The
differences in bullying victimization between rural and urban areas among students may
be attributed to factors such as socioeconomic disparities, variations in community and
school environments, cultural and social norms, and limited access to resources and inter-
ventions. In addition, differences in sociodemographic and health characteristics between
urban and rural areas may also be another potential reason for the disparities in bullying
occurrence. These rural urban disparities were also observed in population groups with
various characteristics, which was consistent with previous findings [5,33,37,38,40,56,57].
Our study further reinforced the necessity to close the gap of rural-urban disparities in
bullying and poly-bullying victimization among adolescents.

Currently, various studies have indicated the consequences of internet addiction on cy-
berbullying victimization [58] as well as other forms of bullying victimization in Lebanese
adolescents [32], Hungarian adolescents [33] and Chinese adolescents [59]. As association
does not equal causation, whether internet addiction disrupts their participation in social
networks thereby making these adolescents more vulnerable to be bullied, or whether
these adolescents have personalities that make them more likely to play video games and
are more likely to be bullied, could all become testable hypotheses. A growing body of
literature highlighted the linkage between internet addiction and bullying victimization
through adult attachment, deficiency in social competency, attentional bias, hyperactivity,
and social isolation [34-36,60,61], and provided cues for actions. Multiple countermeasures
were feasible, for example, improving coping strategies for adolescents has demonstrated
its utility to reduce bullying victimization [62]. In addition, teacher-facilitated cooperative
learning programs to enhance positive peer interaction through carefully structured and
group-based activities at schools, have shown a reduction in bullying victimization in
adolescents [63]. Moreover, cognitive behavioral skills building programs for adolescents
and parents, including emotional regulation and social skills practice, were also effective in
decreasing bullying victimization [64]. From the policy perspective, the National Press and
Publication Administration in China has recently released the guidelines for online game
companies to provide restricted services to children and adolescents, and to encourage rele-
vant government authorities to improve supervision and inspection [65]. However, lacking
appropriate school and family support responding to excess use of the internet would affect
the vulnerability of bullying victimization in adolescents [66]. Collaborative efforts from
families, schools, authorities, and the wider communities are expected to establish and
nurture a supportive environment for adolescents vulnerable to bullying victimization.

Consistent with previous reports that internet addiction and depressive symptoms
were individually associated with bullying victimization [33,37], rural adolescents in the
presence of internet addiction or depressive symptoms experienced an elevated burden of
bullying or poly-bullying victimization than their urban counterparts. We also found the
joint contribution of internet addiction and depressive symptoms to risk of bullying or poly-
bullying victimization in adolescents. However, when controlling for internet addiction, the
observed rural-urban disparity disappeared among those without depressive symptoms,
in sharp contrast with an increased disparity among those with depressive symptoms. On
one hand, these findings highlighted the importance of integrating prevention components
of internet addiction into the anti-bullying programs in rural areas, which might have
been overlooked allowing for the conventional knowledge that internet addiction was
more prevalent in urban adolescents than their rural counterparts [67,68]. On the other
hand, the provision of mental health services would have a more paramount marginal
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gains to close the rural-urban gaps of bullying and poly-bullying victimization, which
unfortunately were not integrated well in the anti-bullying programs particularly in rural
areas of China [69]. Despite recent investment on anti-bullying programs in schools [70],
continuous efforts to overcome the accessibility limitation are warranted, for example,
to establish facilities of rapid psychosocial first aids and convenient professional mental
health services for individual adolescents and their parents.

School-based anti-bullying programs are one of the fundamental and effective ap-
proaches to provide a safer growing-up environment among adolescents [71-73]. However,
resource constraints in rural areas may lead to deficiencies in surveillance cameras to cover
school playgrounds and hidden corners, supervision patrols to cover school dormitories,
school doctors and psychologists to cover unmet psychosocial needs in adolescents, and
relevant anti-bullying curricula [74], which would perhaps lead to the impairment of
implementation and monitoring of anti-bullying programs in rural schools. In addition,
effective parent—child communication, warm and close relationships, and a high parental
involvement and support would also facilitate the prevention of bullying victimization in
adolescents [75-77]. However, in rural China, many parents might have left their home-
towns to work in distant places, resulting in more than 61 million children being left
behind [78]. Rural adolescents lacking close parental supervision and protection were
more vulnerable to bullying victimization due in part to their lack of self-esteem, sense
of security, or unhealthy lifestyles [66,79-81]. Furthermore, the current study indicated
that rural adolescents living in a nuclear family and not boarding at school experienced a
higher risk of poly-bullying victimization than their urban counterparts, which to some
extent was not surprising because poly-bullying victimization was associated with paternal
problematic behaviors such as excessive alcohol consumption [82]. Previous literature also
indicated that rural parents were more likely to have mental disorders and problematic
behaviors, and even abuse their children [22,83,84]. We speculated such a parental influence
around the family environment would perhaps have severely impaired the aforementioned
self-esteem and sense of security in adolescents who lived with them and therefore, become
more vulnerable to poly-bullying victimization; although this has not been observed in the
current study. Hence, countermeasures against bullying victimization among adolescents
should be developed and reinforced largely through joint efforts from schools, families,
and mental health providers.

The current study indicated that rural-urban difference of bullying victimization in
adolescents increased with age. This finding had twofold implications. First, risk of bully-
ing victimization might not be constant across age, highlighting the urgent need of bullying
prevention and intervention in rural older adolescents. They might experience physical,
cognitive, and emotional changes, which are more stressful during their transition to adult-
hood than in their early teens [85]. For example, the influence of hormonal changes would
become more prominent in late teens, leading to problematic psychosocial and violent
behaviors [86]. Second, rural high schools might lack anti-bullying resources, highlighting
the urgent need of investment. Considering that adolescent bullying victims would have
signs of psychosocial problems, it would be prudent to embed any anti-bullying compo-
nents into the routine mental wellbeing program at schools and the wider communities.
Although several national policy drivers, such as ‘Healthy China Child and Adolescent
Mental Health Initiatives, 2019-2022’ and ‘National Child Development Guidelines’, have
set out the anti-bullying objectives and approaches, more relevant learning, teaching, and
evaluation resources are expected to be invested in rural high schools in the current set-
tings. For example, activities targeting enhanced social media boundaries would help older
adolescents maintain their integrity, protect mental well-being, and stay safe online.

The current study also found rural-urban disparity of bullying victimization in over-
weight and obese adolescents. We speculated difference in cultural context would perhaps
explain the observed difference in spite of that social stigma of being overweight and
having obesity existed in rural and urban areas. Schroeder et al. (2021) indicated that
rural residents would face more stigma than their urban counterparts, due in part to a
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smaller-size community and lack of supportive environment in rural area [87]. Earnshaw
et al. (2018) pointed out that overweight and obese youths living with socially devalued
identities, characteristics, and attributes would experience frequent stigma-based bullying
from their peers [88]. Allowing for the evident reduction in bullying behaviors among
adolescents by improved social norms and awareness of bullying victimization [89], anti-
bullying programs may consider culture sensitive components to encourage overweight
and obese adolescents to talk openly about their experience and provide their peers, par-
ents, teachers, and mental health practitioners educational guidance on addressing how to
prevent stigma-based bullying and reduce levels of isolation that overweight and obese
adolescents probably had encountered.

This population-based study provided the reliable evidence of the excess burden of
bullying and poly-bullying victimization in adolescents from one of the populous provinces
in China. Adding to the existing literature, the observed rural-urban disparities demon-
strated a persistent pattern across different population groups of various characteristic
groups, and related more in the presence of depressive symptoms than internet addic-
tion, which has not been adequately discussed in previous studies. However, there were
several limitations. First, the nature of a cross-sectional design restricted our ability from
determining the causal-effect relationships between any potential influencing factors and
bullying victimization, which warranted the interpretation of current findings with care
when making inferences. Furthermore, as a cross-sectional study, the current research
is vulnerable to potential reverse causation that is prevalent in internet addiction and
technology research [90]. Second, the current study used self-reported questionnaire, which
might result in recall bias. Nevertheless, we used the validated survey instruments and
further evaluated the reliability of these measures, and hence our findings were somewhat
robust in the current settings. Third, bullying victims might not be willing to reveal their
experiences, therefore the estimates of corresponding prevalence rates could be underesti-
mated. Assuming such misclassification would be perhaps non-differential across rural or
urban adolescents, the estimates of rural-urban disparities might be biased towards null.
Fourth, the cyber bullying data were not available, and hence results should be interpreted
with caution. Although a very high degree of overlap for cyber and physical bullying was
observed with the incremental negative impacts of additional cyber bullying on children
being negligible [91], long term effects in future adulthood should not be ignored. Fifth,
self-esteems and other person-centered factors were not collected in the present study,
which prevented us from further investigation of the observed rural-urban disparities.
Anti-bullying programs with better targeting should comprehend the psychosocial needs
from the bullying victims in favor of provision and delivery of aids that matter to these
adolescents. Sixth, it is important to note that the participants included in this study were
solely from Jiangsu province, which may not be representative of all adolescents in China,
so that there might be certain regional and cultural biases. In addition, our measurements
for key variables (such as bullying victimization, depression, and internet addiction) were
in line with the adapted Chinese versions of the conventional survey instruments employed
in the previous literature [46,49,51]. Although these tools have already been used and vali-
dated in Chinese population, they were not the original English versions, and their validity
or reliability could still vary due to social, cultural and linguistic differences. The use of
such indicators may thus not be entirely sufficient to fully prove the reliability of its current
version being used. Therefore, the results must be taken with caution. Last but not the
least, there is a huge population of left-behind children in China; however, we were unable
to quantify how many left-behind rural adolescents were included in the current study.
While left-behind children and adolescents in rural China were at high risk of bullying
victimization [92], shared responsibilities involving families, schools, authorities, and the
wider communities to strength legal framework, build professional capacity, and provide
appropriate care, should be reinforced.
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5. Conclusions

Our findings provided insights into identification of priority groups that warrant
further targeted research and prevention. The anti-bullying strategies to close the rural—-
urban disparities should include some practical aspects on reduction in excess internet use
and provision of mental health support for adolescents.
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