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Abstract
Background School bullying is a widespread phenomenon affecting a considerable proportion of adolescents 
worldwide, yet the relationship between school bullying and loneliness has received little attention. The aim of the 
present study was to understand the relationship between experiencing school bullying and loneliness among 
adolescents and to explore the role of social connectedness and parental support in this dynamic.

Methods We used cluster sampling to select 1277 students between grades 7 and 12 in four middle schools across 
two cities in Sichuan Province, China. Data were collected via questionnaires and analysis was conducted using 
descriptive statistics, chain mediation model tests, and moderation model tests.

Results We found that bullying was significantly positively correlated with adolescent loneliness (r = 0.55, P < 0.001). 
Additionally, social connectedness played a mediating role between bullying and adolescent loneliness (effect 
size 51.57%). After controlling for gender, age, and household registration type, parental support moderated the 
relationship between bullying and loneliness among adolescents (β=−0.05, P < 0.01). As the level of parental support 
increased, the positive predictive effect of bullying on loneliness weakened significantly, although this moderating 
effect was not significant among participants who were not “left-behind” children.

Conclusion The study findings confirmed the relationship between school bullying and loneliness and revealed 
the internal logical relationship among social connectedness, parental support, loneliness, and school bullying. Our 
findings are valuable in preventing the negative effects of school bullying on left-behind children.
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Introduction
School bullying and loneliness are prevalent issues in the 
interpersonal relationships of adolescents [1, 2]. These 
two factors may influence each other owing to the mutu-
ally reinforcing nature of internalizing and externalizing 
behaviors, which can lead to long-term consequences for 
both perpetrators and victims of bullying at school [3]. 
The high incidence of school bullying causes substantial 
harm and represents a persistent challenge in school edu-
cation and management [4]. According to a multinational 
survey by the World Health Organization, 9–13% of chil-
dren aged 11 to 15 years reported having been bullied in 
recent months [5]. In a meta-analysis regarding the prev-
alence of bullying and cyberbullying, the average rate of 
traditional bullying (both perpetrator and victim roles) 
was 35%, and the average rate of cyberbullying was 15% 
[6]. A survey of 104,825 primary and secondary school 
students across 29 counties in China revealed that the 
prevalence of school bullying was 33.36% [7]. Being bul-
lied can have long-term negative effects on health and is 
widely recognized as one of the most important public 
health concerns during adolescence [5]. School bullying 
can serve as a precursor to loneliness among adolescents. 
According to evolutionary theory [8], individuals who 
violate societal norms in some way are often ostracized 
by their peers. As a breach of social rules, bullying can 
negatively affect both the perpetrator and victim [9, 10]. 
Studies indicate that loneliness during early adolescence 
is linked to peer bullying [11]. Additionally, the experi-
ence of loneliness increases with increased frequency of 
peer bullying [12].

In recent years, schools worldwide have developed and 
implemented various school violence intervention pro-
grams; however, the effectiveness of these interventions 
has fallen short of expectations [13]. The reason for this 
lies in the fact that these school bullying intervention 
programs have not adequately addressed factors beyond 
the school environment [14]. Most previous studies on 
bullying have focused on loneliness from the victim’s 
perspective [15]. How school bullying affects an adoles-
cent’s sense of loneliness and whether other factors have 
a role in this process require further exploration. The 
social–ecological model provides a useful framework 
for examining and exploring the social phenomenon of 
school bullying [16]. In this study, we aimed to explore 
the impact of bullying and social connectedness on ado-
lescent loneliness and to analyze the mechanisms via 
which parental support could improve the relationship 
among school bullying, social connectedness, and lone-
liness in adolescents. Our study’s findings have practical 
implications for preventing and intervening with respect 
to loneliness experienced by adolescents who are bullied 
at school.

The relationship between bullying and loneliness
Bullying is generally understood as a result from an 
imbalance of power [17], where perpetrator engages in 
rough or aggressive behavior toward the victim, with 
the intent to cause psychological, emotional, or physi-
cal harm [18]. Bullying can also involve repeated and 
prolonged acts of aggression or deliberate behavior by 
a group or individual against someone who is unable to 
easily defend themself [19]. Research has shown that ado-
lescents who are bullied tend to exhibit higher levels of 
depression and anxiety than their non-bullied counter-
parts, along with signs of poor social adjustment [20] or a 
desire for social interaction with hesitancy to proactively 
engage in peer interaction [21]. Although loneliness can 
lead to certain positive outcomes such as a deeper under-
standing of oneself, loneliness tends to arise from an 
individual’s painful or hurtful experiences [22]. Individu-
als who feel lonely exhibit objective or subjective social 
isolation and experience painful emotions of not feeling 
accepted owing to actual or perceived isolation or a lack 
of contact with others [23]. The prolonged social distress 
caused by bullying can also lead to physical symptoms in 
some individuals [21].

Studies have indicated that the victims of bullying often 
experience feelings of loneliness [24], which in turn, 
leads to a sense of isolation and alienation [25]. Adoles-
cents who are bullied often experience anxiety and inse-
curity about themselves [26] and frequently feel lonely 
or rejected at school [20, 26]. In Europe, as many as 36% 
of students who are frequently bullied report feeling 
lonely at school [27]. To further clarify the relationship 
between bullying and adolescent loneliness, we proposed 
the following hypothesis [H1]: There is a significant posi-
tive correlation between bullying and loneliness among 
adolescents.

The mediating role of social connectedness between 
bullying and loneliness
Bullying is closely linked to an individual’s “social envi-
ronment”. [28] Social–ecological theory suggests that 
both bullying and victimization are shaped by multiple 
factors, including individual, family, school, peer group, 
community, and societal influences [29]. The belonging-
ness hypothesis suggests that evolutionary selection has 
guided humans to interact with others, and has driven 
them to engage in social activities and establish close 
relationships [30]. If these interactions are not present, 
there is a motivational force or need for connection, 
which can lead to the root pain of loneliness [31]. Some 
scholars have proposed that chronic loneliness and poor 
social skills are related to negative peer interactions, and 
children who are more readily accepted by their peers 
and have greater opportunities for social interaction are 
less likely to experience loneliness compared with those 
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who have low social connectedness [32, 33]. Considered 
a negative interpersonal experience, bullying can disrupt 
an individual’s connection with their peers and under-
mine their psychological safety [34], leading to feelings of 
social isolation and a lack of social interaction [30]. This, 
in turn, can manifest as loneliness.

Loneliness is most commonly understood as actual or 
perceived social isolation, that is, an actual or perceived 
lack of social contact. [30]. People who experience feel-
ings of loneliness tend to have low levels of social con-
nectedness [35] and a more negative outlook owing to the 
lack of a good social support system. These individuals 
also struggle to actively engage in social interaction [36]. 
Different types of social relationships can provide vari-
ous types of social capital or meet different interpersonal 
needs [37]. The stress-buffering theory emphasizes that 
social support primarily helps children with emotional 
or affective stress by offering opportunities for catharsis 
and venting in relational interactions, as well as buffering 
when internalizing pain [38]. The ability to form friend-
ships, the quality of these relationships, and peer support 
play crucial roles in protecting victims from the adverse 
effects of bullying [39, 40, 41, 42, 43]. In fact, individu-
als who feel lonely are those who most need communica-
tion with others and seek to establish good interpersonal 
relationships to obtain important emotional support and 
friendship [44]. We additionally proposed the following 
hypothesis [H2]: Social connectedness plays a mediating 
role between school bullying and adolescent loneliness.

The moderating role of parental support between bullying 
and loneliness
Adolescence is a critical stage in psychological develop-
ment, and seeking social support during this time is vital 
[45]. Family structure and education are key factors that 
influence adolescent development [46]. Although peer 
relationships are central to adolescents’ social lives, the 
parent–child relationship is equally important [47], a fac-
tor often overlooked in past studies on school bullying 
[48]. When adolescents do not receive sufficient social 
support from their families, this can negatively affect 
their self-confidence and lead to emotional issues such as 
loneliness [49, 50]. The family is a key factor influencing 
a child’s risk of being involved in bullying and of loneli-
ness [51]. One study showed that adolescents with secure 
early attachment to their parents were more likely to 
form positive relationships, [52] whereas a lack of secure 
attachment could lead to peer conflict, rejection, and 
behavioral problems [53].

Attachment theory suggests that children and ado-
lescents in distress develop a tendency to seek parental 
support, and those who receive consistent support from 
their parents tend to feel safer [54]. Contrarily, when ado-
lescents experience a persistent lack of parental support 

during times of stress and emotional pain, they often 
shift their attention away from their parents and toward 
their environment in an attempt to suppress their nega-
tive emotions [55]. Both perpetrators and victims of bul-
lying report receiving less parental social support than 
their peers who are not involved in bullying behaviors 
[56]. One study found that perceived parental autonomy 
support could negatively predict loneliness in children 
[51].

Parents can provide a supportive environment for ado-
lescents that can offset the pressure of loneliness [57]. 
However, whether parental support is beneficial in reduc-
ing loneliness among adolescents who experience bully-
ing remains unclear. We further proposed the following 
hypothesis [H3]: Parental support plays a moderating 
role between adolescents experiencing school bullying 
and loneliness.

Parental support, bullying, and loneliness among left-
behind children
The term “left-behind children” emerged during the early 
1990s; [58] this term is commonly used to describe chil-
dren under age 18 years with one or both parents who 
migrate to work for more than 6 months, leaving them 
behind in their hometown. Owing to intergenerational 
care, a lack of emotional warmth, or neglect, some left-
behind children exhibit extroverted, irritable behavior 
and struggle to control their emotions, often bullying 
others. Other children in this group tend to be intro-
verted, exhibiting emotional coldness and loneliness [59]; 
these vulnerable traits make them easy targets for bullies, 
thereby reinforcing bullying behavior [57]. Early studies 
suggest that left-behind children are more likely to expe-
rience psychological health problems [60], with loneli-
ness being among the most common and widespread 
issues [61]. Owing to weaker family structures, left-
behind children are more prone to low self-esteem and 
more vulnerable to school bullying than non-left-behind 
children [57, 62, 63, 64]. These negative experiences 
often lead to further emotional and behavioral problems 
among the former group [65, 66].

After being bullied, left-behind children may struggle 
to regulate their negative emotions [67]. The absence 
of parental companionship and intimacy can intensify 
feelings of loneliness in these children [68, 69]. Over 
time, both internalizing and externalizing problems may 
emerge, with victims finding it difficult to regulate their 
emotions, leading to loneliness and more severe psycho-
logical and behavioral issues [70, 46]. School bullying 
negatively affects the mental and behavioral health of 
adolescents. In contrast, adequate parental support helps 
mitigate these effects. A lack of parental contact, under-
standing, and communication increases the likelihood 
of loneliness among adolescents [71]. For left-behind 
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children, parental support is especially critical in pre-
venting bullying and reducing its negative consequences. 
We proposed an additional hypothesis [H4]: Parental 
support moderates the relationship between bullying and 
loneliness among left-behind children.

Research methods
Participants
In this study, we selected adolescents between grades 7 
and 12 in four middle schools across two cities in Sich-
uan Province, China, during January 2023. We conducted 
stratified cluster sampling according to class, with two 
classes selected from each grade in the four schools, 
totaling 1320 adolescent participants. A questionnaire 
survey was administered offline in a group setting. Of 
1320 questionnaires distributed, 1277 valid surveys were 
collected after excluding those with invalid responses, 
accounting for 96.74% of the total. This study received 
ethical approval from the Human Research Ethics Com-
mittee of Yibin University in China (review report no. 
2022042101Y).

Among all valid surveys, the average age was 14.34 
years (standard deviation [SD] = 1.72), with 678 male 
(53.1%) and 599 female (46.9%) adolescents; 269 par-
ticipants had urban household registration (21.1%), and 
1008 had rural household registration (78.9%). In total, 
211 adolescents were in the seventh grade (16.5%), 245 in 
the eighth grade (19.2%), 255 in the ninth grade (20.0%), 
194 in the tenth grade (15.2%), 183 in the eleventh grade 
(14.3%), and 189 in the twelfth grade (14.8%). In total, 603 
adolescents were left-behind children, comprising 47.22% 
of the sample. The remaining 674 children (52.78%) were 
non-left-behind children (Table 1).

Measurements

(A) Loneliness Scale. The “Adolescent Loneliness 
Scale,” revised by Zou [72] was used as measurement 
tool to assess levels of adolescent loneliness. The 
scale comprises 21 items, covering four dimensions: 
emotional loneliness, perceived social competence, 
peer relationship evaluation, and satisfaction with 
important relationships. Participants were asked 
to score each item, for example, “I have no one 
to talk to in class.” Each item was scored using a 
5-point Likert scale, with scoring rules 1 = Never, 
2 = Occasionally, 3 = Sometimes, 4 = Often, and 
5 = Always. Items 1, 3, 4, 7, and 11 are reverse-scored; 
the others are forward-scored. Higher scores indicate 
stronger feelings of loneliness. In this study, the 
scale’s Cronbach’s alpha was 0.93; the Kaiser–Meyer–
Olkin (KMO), and Bartlett’s test value was 0.94.

(B) Bullying Scale. In this study, we used the 
Delaware Bully Victimization Scale (Student Form), 
as revised by Xie et al. [73] The revised scale includes 
12 items, covering three dimensions: verbal bullying, 
physical bullying, and social/relational bullying. For 
example, “Others made fun of me and said some 
very hurtful things.” The scale uses a 5-point Likert 
scoring system, with 0 = Never, 1 = Occasionally, 
2 = Sometimes, 3 = Often, and 4 = Always. Higher 
scores indicate a greater degree of bullying 
victimization. In this study, the scale’s Cronbach’s 
alpha was 0.92, and the KMO and Bartlett’s test value 
was 0.93, indicating good reliability and validity.

(C) Social Connectedness Scale. The Social 
Connectedness Scale, as revised by Fan et al., [74] 
served as the measurement tool to assess the level 
of social connectedness among adolescents included 
in this study. The scale comprises 20 items, divided 
into three dimensions: sense of integration, sense 

Table 1 Demographic information (N = 1277)
Valiables N(%) Valiables N(%)
Gender Left-behind children
Boy 678(53.1) Yes 603(47.2)
Girl 599(46.9) No 674(52.8)
Grade Age
Grade 7 211(16.5) Age 10 and under 2(0.2)
Grade 8 245(19.2) 11-year-old 11(0.9)
Grade 9 255(20.0) 12-year-old 203(15.9)
Grade 10 194(15.2) 13-year-old 243(19.0)
Grade 11 183(14.3) 14-year-old 261(20.4)
Grade 12 189(14.8) 15-year-old 192(15.0)
Household registration 16-year-old 179(14.0)
Urban 269(21.1) 17-year-old 169(13.2)
Rural 1000(78.3) 18-year-old 13(1.0)
Other 8(0.6) Age 19 and older 4(0.3)
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of acceptance, and engagement in life. Participants 
were asked to score each item, for instance, “I feel 
cut off from the world around me.” Each item is 
scored on a 5-point Likert scale, with scoring rules 
1 = Never, 2 = Occasionally, 3 = Sometimes, 4 = Often, 
and 5 = Always. On this scale, items 1, 2, 4, 5, 8, 10, 
12, 14, 16, and 19 are reverse-scored. Higher scores 
indicate poorer social connectedness. In this study, 
the Cronbach’s alpha of the scale was 0.92, and the 
KMO and Bartlett’s test value was 0.94.

(D) Parental Support Scale. This study used the 
Chinese version of the Children’s Aspirations and 
Social Support (CASS) scale, as revised by Luo et 
al. [75] The revised scale includes five subscales. 
The Parental Support Scale, a subscale of the CASS, 
comprises 12 items, covering four dimensions: 
emotional support, informational support, appraisal 
support, and instrumental support. For example, 
“My parents are proud of me.” The frequency of 
behavior measure was scored on a 5-point Likert 
scale, with 0 = Never, 1 = Occasionally, 2 = Sometimes, 
3 = Often, and 4 = Always. All items are reverse-
scored, thus, higher scores indicate lower levels of 
parental support. In this study, the Cronbach’s alpha 
was 0.95, and the KMO and Bartlett’s test value was 
0.96, indicating good reliability and validity.

Analysis method
The data analysis was performed using IBM SPSS 23.0. 
First, descriptive statistical analysis was conducted for 
the basic characteristics of included adolescents. Then, 
we carried out correlation analysis using the core vari-
ables bullying victimization, loneliness, social connect-
edness, and parental support. Finally, we analyzed the 
mediating effect analysis of social connectedness and the 
moderating effect of parental support using MODEL 59 
in the PROCESS plugin. [76].

Results
Common method bias test
The Harman single-factor test was used to examine com-
mon method bias. In factor analysis of all the original 
items, 26 factors were extracted, with eigenvalues greater 
than 1. The first factor could explain 25.65% of the vari-
ance, which was below the critical value of 40%, indicat-
ing no serious common method bias was present in the 
data.

Descriptive statistical and correlation analyses
The results of descriptive statistical analysis and zero-
order correlation analysis are presented in Table 2. Gen-
der was significantly negatively correlated with bullying 
(r = − 0.065, P < 0.05), indicating that girls experienced 
a significantly higher frequency of bullying than boys. 
There was a significant negative correlation between 
bullying and age (r = − 0.110, P < 0.001), suggesting that 
younger age was associated with a higher frequency of 
bullying. However, parental support was significantly 
positively correlated with age (r = 0.084, P < 0.01), indi-
cating that older adolescents had lower perceived levels 
of parental support. We found significant positive cor-
relations between household registration type and bul-
lying, loneliness, social connection, and parental support 
(rs = 0.103–0.187, Ps < 0.001), with adolescents who had 
urban household registration scoring higher on these 
four items, indicating that urban adolescents experi-
enced higher levels of loneliness and bullying as well as 
lower levels of social connection and parental support. 
Our analysis of left-behind children revealed a significant 
negative correlation (rs = − 0.128, P < 0.001) with parental 
support; these adolescents reported having lower levels 
of support from their parents.

We identified significant positive correlations between 
each pair of the four variables: bullying, social connec-
tion, parental support, and loneliness (rs = 0.319–0.817, 
Ps < 0.001). This indicated that a higher frequency of 
bullying was associated with stronger feelings of loneli-
ness, lower levels of social connection, and lower levels of 
parental support, leading to more severe loneliness and 

Table 2 Descriptive statistics and correlation analysis (N = 1277)
Variables M SD 1 2 3 4 5 6 7 8
1.Gender 0.47 0.50 1
2. Age 14.34 1.72 0.078** 1
3. Household Registration 0.79 0.41 0.066* 0.161*** 1
4.Left-behind Children 0.53 0.50 -0.044 0.081** -0.204*** 1
5. Bullying 6.40 8.19 -0.065* -0.110*** 0.106*** -0.059* 1
6. Loneliness 25.16 16.27 -0.043 0.036 0.103*** -0.009 0.553*** 1
7. Social Connectedness 29.60 14.26 -0.012 -0.04 0.135*** -0.020 0.467*** 0.817*** 1
8. Parental Support 21.94 12.55 0.045 0.084** 0.187*** -0.128*** 0.319*** 0.431*** 0.524*** 1
Notes: Statistically significant values * p < 0.05, ** p < 0.01, and *** p < 0.001; Gender: 0 for Boy and 1 for Girl; Household Registration: 0 for Urban household registration 
and 1 for Rural household registration. Left-behind Children: 0 represents left-behind children, and 1 represents non-left-behind children



Page 6 of 12Liu et al. BMC Public Health         (2025) 25:1850 

bullying among the adolescents surveyed; these results 
support H1.

We used an independent samples t-test to further ana-
lyze differences in terms of bullying, loneliness, social 
connectedness, and parental support between left-
behind and non-left-behind children. The results showed 
that left-behind children experienced significantly higher 
levels of bullying compared with non-left-behind chil-
dren (t = 3.67, P < 0.01), and their social connectedness 
was notably lower (t = 4.16, P < 0.05). However, there were 
no significant differences in levels of loneliness (t = 2.14, 
P > 0.05) and parental support (t = 0.02, P > 0.05) between 
these two groups (Table 3).

Mediation and moderation model testing
Using Model 59 in the PROCESS plugin of IBM SPSS, 
[76] we conducted bootstrapped mediation effect tests 
(with 5000 iterations) to examine the moderating role 
of parental support between bullying, social connec-
tion, and loneliness, as well as to perform stratified tests 
according to whether the child was left behind or not. 
Among them, Model 1 was tested with a total sample of 
1277 adolescents; Model 2 targeted 603 left-behind chil-
dren with “weak parental relationships;” Model 3 tar-
geted 674 non-left-behind children with “strong parental 
relationships.” This method provided 95% confidence 
interval (CI) estimates for the mediation effect. If the 95% 
CI included 0, this indicated that the mediation effect 
was not significant; if the 95% CI did not include 0, the 
mediation effect was considered significant.

In Model 1, the analysis was conducted among a total 
sample of 1277 adolescents. We controlled for gender, 
age, and type of household registration, with bullying as 
the independent variable, social connection as the medi-
ating variable, loneliness as the dependent variable, and 
parental support as the moderating variable. The results 
(Table  4) revealed that the direct effect of bullying on 
loneliness was significant (c’=0.2457, standard error 
[SE] = 0.0185, P < 0.001). The indirect effect of bullying on 
loneliness through social connection was also significant 
(a*b = 0.2616, SE = 0.0230); the 95% CI (0.2181, 0.3078) 

did not include 0, indicating that the mediation effect 
accounted for 51.57%; this finding supports H2 (see Fig. 1 
for details).

In the total sample of 1277 adolescents, the moderat-
ing role of parental support in the model is as follows: 
The moderating effect of parental support between bul-
lying and social connection was significant (β=−0.0808, 
P < 0.001, 95% CI [− 0.1234, − 0.0383]). The moderating 
effect of parental support between bullying and loneli-
ness was also significant (β=−0.0502, P < 0.01, 95% CI 
[− 0.0833, − 0.0171]). Additionally, the moderating effect 
of parental support between social connection and 
loneliness was significant (β = 0.0789, P < 0.001, 95% CI 
[0.0474, 0.1105]). These findings all support H3.

As shown in Fig.  2, among the total sample of 1277 
adolescents, for participants with low parental support 
scores (Low PS, M-1SD), bullying had a significant posi-
tive predictive effect on loneliness (β = 0.2958, P < 0.001, 
95% CI [0.2385, 0.3532]. For participants with high 
parental support scores (High PS, M + 1SD), bullying also 
had a significant positive predictive effect on loneliness 
(β = 0.1599, P < 0.001, 95% CI [0.1562, 0.2347]). These 
results indicated that with increased parental support 
(i.e., lower scores), the positive predictive effect of bully-
ing on loneliness tended to weaken.

In Model 2, analysis of a sample of 603 left-behind chil-
dren (Table 4) revealed a significant direct effect of bully-
ing on loneliness (c’=0.2133, SE = 0.0259, P < 0.001). The 
indirect effect of bullying on loneliness through social 
connection was also significant (a*b = 0.2671, SE = 0.0308, 
95% CI [0.2099, 0.3300]), indicating that the mediation 
effect accounted for 55.60%. Moreover, the moderating 
role of parental support was significant in the pathways 
between bullying and social connection (β=−0.0913, 
P < 0.01), between bullying and loneliness (β=−0.0489, 
P < 0.05), and between social connection and loneliness 
(β = 0.0839, P < 0.001). The above findings support H4.

In Model 3, the analysis of a sample of 674 non-
left-behind children (Table  4) showed a significant 
direct effect of bullying on loneliness (c’=0.3217, 
SE = 0.0375, P < 0.001). The indirect effect of bullying on 

Table 3 The difference test of different left-behind types (N = 1277)
DV IV Case M SD F t
Bullying 0 603 7.28 8.66 7.763 3.67**

1 674 5.61 7.66
Loneliness 0 603 26.85 16.66 2.140 3.52

1 674 23.65 15.78
Social Connectedness 0 603 31.34 14.90 5.627 4.16*

1 674 28.04 13.48
Parental Support 0 603 23.65 12.63 0.002 4.62

1 674 20.42 12.30
Notes: Statistically significant values * p < 0.05, ** p < 0.01; DV, dependent variable; IV, independent variable,0 for Urban household registration and 1 for Rural 
household registration
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Table 4 Analysis of mediation regulation model (N = 1277)
Variables Model 1

(Total)
Model 2
(Left-behind)

Model 3
(Un-left-behind)

Social 
Connectedness

Loneliness Social 
Connectedness

Loneliness Social 
Connectedness

Loneliness

Constant -0.0145
(0.0500)

-0.0220
(0.0345)

-0.0855
(0.0944)

0.1535
(0.0631)*

-0.0060
(0.0596)

-0.0237
(0.0425)

Gender -0.0074
(0.0223)

-0.0205
(0.0151)

0.0035
(0.0329)

-0.0159
(0.0217)

-0.0197
(0.0305)

-0.0256
(0.0212)

Age -0.0091
(0.0227)

0.0773
(0.0154)***

0.0145
(0.0330)

0.0755
(0.0219)***

-0.0195
(0.0318)

0.0714
(0.0222)***

Household 
Registration

0.0510
(0.0559)

-0.0600
(0.0379)

0.1574
(0.1009)

-0.2108
(0.0667)**

0.0014
(0.0698)

0.0061
(0.0487)

Bullying 0.3628
(0.0252)***

0.2457
(0.0185)***

0.3744
(0.0356)***

0.2133
(0.0259)***

0.3553
(0.0360)***

0.2717
(0.0269)***

Social 
Connectedness

0.7212
(0.0190)***

0.7265
(0.0272)***

0.7209
(0.0270)***

Parental 
Support

0.4110
(0.0238)***

-0.0205
(0.0179)

0.4606
(0.0350)***

-0.0156
(0.0262)

0.3572
(0.0330)***

-0.0244
(0.0250)

Bullying * Pa-
rental Support

-0.0808
(0.0217)***
[-0.1234,-0.0383]

-0.0502
(0.0169)**
[-0.0833,-0.0171]

-0.0913
(0.0302)**
[-0.1506,-0.0321]

-0.0489
(0.0235)*
[-0.0949,-0.0028]

-0.0899
(0.0321)**
[-0.1529,-0.0269]

-0.0446
(0.0247)
[-0.0931,0.0038]

Social Connect-
edness * Paren-
tal Support

0.0789
(0.0161)***
[0.0474,0.1105]

0.0839
(0.0223)***
[0.0402,0.1277]

0.0754
(0.0238)**
[0.0286,0.1221]

Bullying -> 
Parental Sup-
port ->

0.2616
(0.0230)
[0.2181,0.3078]

0.2671
(0.0308)
[0.2099,0.3300]

0.2606
(0.0333)
[0.2034,0.3327]

Cases 1277 1277 603 603 674 674
R 0.6182 0.8465 0.6459 0.8583 0.5816 0.8343
R² 0.3822 0.7166 0.4172 0.7367 0.3383 0.6960
F 130.92*** 400.74*** 71.11*** 207.72*** 56.82*** 190.33***
Notes: Statistically significant values * p < 0.05, ** p < 0.01, and *** p < 0.001; Values in “( )” are standard errors; Values in “[ ]” represents a 95% confidence interval 
estimate of the path effect value

Fig. 1 Mediation regulatory pathway (N = 1277). Notes: Statistically significant values * p < 0.05, ** p < 0.01, and *** p < 0.001
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loneliness through social connection was also significant 
(a*b = 0.1615, SE = 0.0503, 95% CI [0.0978, 0.2475]), indi-
cating that the mediation effect accounted for 33.42%. 
Additionally, the moderating effect of parental support 
was significant between bullying and social connection 
(β= −0.0899, P < 0.01) and between social connection and 
loneliness (β = 0.0754, P < 0.01); however, this was not 
significant between bullying and loneliness (β=−0.0446, 
P = 0.071).

Discussion
The findings of this study highlight the complex interplay 
among school bullying, social connection, and parental 
support in the development of adolescent loneliness. The 
present results strongly emphasize the fundamental role 
of the family environment in personal development [77, 
78], as framed by social–ecological theory [29]. School 
bullying during adolescence is not only a common and 
harmful experience, but also exacerbates feelings of lone-
liness by undermining social connections. At the same 
time, the moderating role of parental support identified 
herein illustrates that preventing and addressing school 
bullying, as well as alleviating loneliness, require not only 
the involvement of schools but also active participation 
and support from families.

Our findings underscore the significant positive corre-
lation between school bullying and adolescent loneliness, 
echoing Heinrich & Gullone [32] regarding the preva-
lence of loneliness during adolescence, as well as Vander-
bilt and Augustyn [18] who reported the pervasiveness 

and consequences of school bullying. Our study fur-
ther confirms the assertions by Olweus [26], as well as 
Vanderbilt and Augustyn [18], that school bullying harms 
adolescents directly and can trigger a range of psycholog-
ical and social issues, such as loneliness. This relationship 
may stem from feelings of social rejection and self-dep-
recation among youths who are bullied, as described by 
Hansen et al. [20], where victims often feel ostracized by 
peers and uncomfortable in social settings. Loneliness 
may also predict bullying [79]; adolescents who experi-
ence strong feelings of loneliness are also more likely to 
be bullied, necessitating greater attention from parents 
and schools.

The mediating role of social connection between 
school bullying and loneliness reveals a key mechanism: 
bullying increases loneliness by weakening social bonds 
among adolescents. This aligns with the belongingness 
hypothesis [30] as well as Perlman and Peplau’s [80] 
theory that loneliness originates from a lack of satisfy-
ing social connections. Increasing social connections can 
help adolescents to increase their social support, which 
can effectively protect them from bullying [81]. Bully-
ing experiences may lead adolescents to withdraw from 
establishing or maintaining positive peer relationships, 
thereby intensifying their loneliness, as reported by 
Eisenberger, Lieberman, and Williams [21], who noted 
that bullied individuals often avoid social activities.

The present results indicate that parental support can 
mitigate the impact of school bullying on loneliness, con-
sistent with research by Bosmans et al. [54], underscoring 

Fig. 2 The moderating effect of parental support on bullying and loneliness (N = 1277)
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the importance of parental roles and supportive family 
environments for adolescent mental health. Similarly, 
we further verified that parental support moderated the 
relationship between bullying and negative emotions in 
the Chinese setting [82]. Parental understanding, care, 
and support provide a secure foundation for adolescents 
to cope with school bullying, helping to alleviate feelings 
of loneliness and other negative psychological effects, 
highlighting the importance of integrating family factors 
into anti-bullying interventions at school, as emphasized 
by Lasgaard et al. [47] and Giordano [57], who identified 
the family as key in mitigating adolescent psychological 
distress. In our sample of non-left-behind children, the 
moderating effect of parental support on the relation-
ship between school bullying and loneliness was not 
significant; however, this effect was significant in left-
behind children. A possible explanation for this finding 
is that left-behind children are lacking in parental care 
and nurturing [83]. However, receiving parental support 
when bullied at school can significantly enhance the abil-
ity of these children to cope with the negative effects of 
bullying. This suggests that effective parental support is 
crucial for preventing loneliness among adolescents who 
experience school bullying.

Conclusion
The social–ecological theory can be used to model rela-
tionships between individual characteristics and multiple 
contexts [84, 85], such as the behavior patterns of bul-
lies and victims, as well as bystanders and others in the 
school environment, with a particular emphasis on the 
influence of family [86]. This theory is particularly useful 
for understanding the complex dimensions of bullying to 
develop sensitive and effective interventions [87, 88]. In 
the present study, we explored the relationships among 
school bullying, social connectedness, parental support, 
and adolescent loneliness. The results not only emphasize 
the profound impact of school bullying on adolescents’ 
mental health but also reveal the important roles of social 
connectedness and parental support in alleviating loneli-
ness in this group.

Specifically, we found a significant correlation between 
parental support and loneliness and between school bul-
lying and loneliness. Among left-behind children, paren-
tal support could significantly moderate the relationship 
between bullying and loneliness. However, among non-
left-behind children, the moderating effect of parental 
support was not significant. This suggests that targeted 
interventions should account for the unique needs of left-
behind children, particularly in terms of emotional and 
social support.

The above findings underscore the critical role of 
parental support in reducing loneliness experienced by 
left-behind children who have been bullied; these results 

also highlight the differences in emotional support needs 
of non-left-behind children. Therefore, promoting ado-
lescent mental health and social adaptation require col-
laborative efforts from schools, families, and society to 
create a supportive and inclusive environment. Encour-
aging parents to actively engage in their children’s lives 
and provide ongoing emotional support and guidance 
is crucial to preventing the negative effects of loneliness 
and school bullying among adolescents.

This study provides important perspectives for under-
standing the relationship between school bullying and 
adolescent loneliness. Nevertheless, the study has certain 
limitations. First, the cross-sectional design limits the 
ability to make causal inferences; future research should 
consider longitudinal or experimental designs to explore 
causality among these variables. Second, the study relies 
on self-report questionnaire data, which may be subject 
to self-report bias. Future research should include mul-
tiple sources of data, such as peer evaluations, teacher 
reports, or observational data, to enhance the reliabil-
ity of the results. Furthermore, although we examined 
the roles of social connection and parental support, we 
did not address other potential moderating or mediat-
ing variables. Further exploration of these potential fac-
tors and their interactions with school bullying, social 
connections, and parental support is warranted. Specifi-
cally, targeted studies focusing on left-behind children 
are needed for a more comprehensive understanding of 
the mechanisms underlying adolescent loneliness. Such 
research will help develop more effective preventative 
and intervention strategies to address loneliness and bul-
lying in this population.
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