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Health Center, Shenzhen Kangning Hospital, Shenzhen, China, 3Clinical Research Center for Mental
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Introduction: Adolescent depression is a growing concern worldwide. This study

explores the relationship between peer bullying, cellphone usage, and

adolescent depression, aiming to investigate a mediation effect model based

on Erikson’s stages of psychological development.

Methods: Using a cluster sampling method and a cross-sectional survey, a total

of 2343 adolescents aged 12 to 18 were recruited from 12 national medical

institutions. Cluster sampling was used to select participants who were

confirmed to have depression. The survey employed the Multidimensional Peer

Victimization Scale (MPVS), the Mobile Phone Addiction Index (MPAI), and the

Patient Health Questionnaire (PHQ-9) for paper-and pencil evaluations. The

three variables were analyzed using SPSS 26 software, applying correlation

analysis and multiple linear regression analysis.

Results: The results showed that peer bullying has significant positive correlation

with depression (r=0.330, p<0.001) and with cellphone use (r=0.287, p<0.001).

Furthermore, cellphone usage was positively correlated with depression

(r=0.333, p<0.001). Additionally, cellphone usage had a partial mediating effect

between peer bullying and depression (r=0.414, p<0.001, b=0.234). The results

underscore the crucial role of peer relationships in adolescent psychological

development. Cellphone addiction mediates the link between adolescent

depression and peer bullying, highlighting its significant impact.

Conclusion: These findings contribute to understanding the interplay between

social influence and depression, offering practical guidelines for fostering a

supportive school environment and regulating adolescents’ phone use.
KEYWORDS

peer bullying, adolescent depression, cellphone addiction, patient health questionnaire
(PHQ-9), multidimensional peer victimization scale (MPVS), mobile phone addiction
index (MPAI)
frontiersin.org01

https://www.frontiersin.org/articles/10.3389/fpsyt.2025.1486628/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2025.1486628/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2025.1486628/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2025.1486628/full
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyt.2025.1486628&domain=pdf&date_stamp=2025-04-28
mailto:xie25231790@163.com
https://doi.org/10.3389/fpsyt.2025.1486628
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://doi.org/10.3389/fpsyt.2025.1486628
https://www.frontiersin.org/journals/psychiatry


Shen et al. 10.3389/fpsyt.2025.1486628
1 Introduction

In recent years, depression has increasingly affected younger age

groups, with adolescents being particularly vulnerable (1, 2).

According to Chinese governmental survey by the year of 2002, the

prevalence of internet use under age of 18 is 97% in China (3).

According to Statistical Report on the Development of Internet in

China, about 92% of adolescents under age of 18 use cellphone, 69.7%

of the same population personally own a cellphone, and cellphone use

is the primary device for internet access in China (4). Problematic

smartphone use and or addiction is defined as a form of behavior

characterized by the compulsive use of a smartphone that results in

various forms of physical, psychological, or social harm (5). The

problematic use of cellphones among adolescents has emerged as a

significant concern (6). Multiple studies have consistently

demonstrated a moderate correlation between the severity of

depression and problematic cellphone use. Additionally, there is

evidence linking anxiety with excessive cellphone use (7), which in

turn can exacerbate both anxiety and depression in adolescents (8).

Adolescents with emotional disorders often experience cognitive

and psychomotor impairments (9), such as diminished logical

reasoning, attention, and memory, which can hinder or even

interrupt the development of essential cognitive and learning skills

(10). Depression, a serious emotional disorder and a cause of disability,

manifests through physical symptoms like tiredness, weight loss,

appetite loss, and psychological symptoms such as persistent sadness

and loss of interest in activities (11, 12). Despite its prevalence, the

etiology and pathogenesis of depression remain unclear. It is widely

recognized that both environmental and genetic factors play critical

roles in the development of depression (13).

Previous studies also show that emotional problems are

associated with internet addiction. The underlying mechanism is

that interpersonal relationships among patients with Alexitymia are

challenged due to impaired recognition and response to emotions,

and Alexitymia is strongly associated with depression across

different population groups (14). Thus, patients with Alexithymia

and depression may experience compensatory internet use, because

internet provide them an ideal resort for social interaction because

of its privacy, anonymity, and convenience for remote interactions

(15). Social deficits and emotional disability are commonly seen

among people with Alexitymia and depression. Internet becomes a

platform for social and emotional support, not only because they

lose the ability to understand and response to emotions, but also

because their cognitive and social function is impaired. Internet

addiction refers to the pathological use of the Internet by

individuals, leading to adverse consequences in personal, social,

and occupational life (16). Based on these reviews, the possibility of

internet addiction is high among patients with depression, and it is

possible that internet addiction is associated with problematic

interpersonal relationships. Previous studies also prove that the

relationship between bullying and internet addiction is positively

associated with one another (17).

It is certainly that depression are caused by both genetic (18)

and environmental factors (19). According to the “two- hit-
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hypothesis” (20), the cause of any psychotic disorder must have

both of these two factors. One must first have a predisposed gene to

mental disorders, and also experience the hit of environmental

factor(s). These environmental factors include: mental stress, social

nonconformity, withdrawal and other forms of diminished

communication, and bullying (20). Among these factors, peer

relationships are particularly influential during adolescence (21,

22). Research indicates a significant co-occurrence of peer

victimization and adolescent depression (23, 24). Positive peer

relationships contribute to school adjustment, academic

achievement, personality development, and cognitive growth in

adolescents (25), and negative peer relationships such as social

isolation and peer rejection are associated with multiple mental

problems such as substance abuse, juvenile delinquency, and

suicidality (26). Negative peer relationships such as bullying either

in friendships or romantic relationships can predict depression (27).

The quality of peer relationships can influence and be influenced by

adolescent mental health. Individuals with internalizing symptoms

such as feelings of worry, sadness, loneliness may be more likely to

withdraw from social interactions with peers, elicit negative responses

from their peers, and thus become vulnerable to peer rejection,

victimization and bullying (28). Peer isolation may exacerbates

internalizing problems and make individuals meet the full diagnosis

of depression. Based on these literature, we assume that quality of peer

relations contribute to excessive internet use and the development of

adolescent mood disorders. More specifically, social withdraw, peer

rejection, and bullying contribute to internet addiction and psychotic

problems of depression.

Bullying is defined by repetitive aggressive behavior with an

imbalance of power (29). Other result of bullying on campus can

lead to attention deficits, loss of learning ability, increased learning

fatigue, and higher dropout rates (30). Although the influence of

peer bullying on cognitive functions and depression is well-

documented, there is a notable gap in research concerning its

impact on depression among Chinese adolescents, especially

among young internet and cellphone users.

Our hypothesis is that, relationship problems, such as bullying,

both verbally and physically, is not only a contributor to depression

but also a contributor to cell phone addiction among Chinese

adolescent population. Depression causes interpersonal difficulty

and emotional distress, resulted in social withdraw, which cause

impediment to integrate with peers, and vulnerability to peer

victimization. Since cell phone usage are associated with both

depression and interpersonal problems, it serves as a mediating

factor between peer victimization and adolescent depression.

Figure 1 shows the hypothesized model diagram of our theory.

This study aims to investigate the interplay between adolescent

depression, environmental factors of peer bullying, and individual

factors of cellphone usage with a focus on peer bullying as the

independent variable, adolescent depression as the dependent

variable, and cellphone use as the mediating variable. By

identifying potential moderating factors, this research seeks to

offer new directions for early intervention and treatment of

adolescent depression.
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2 Method

2.1 Participants, sample size, inclusion and
exclusion criteria

This study adopted a cross-sectional study design and

conveniently sampled 2343 depression patients from 12 medical

institutions across the country, ranging in age from 12 to 18 years

old. Among them, there are 517 males (22%) and 1826 females

(78%), with an average age of 14.99 ± 1.65 years old. The subjects

were selected by the cluster sampling method. Several adolescent

depression patients of different degrees based on the diagnosis of

the Diagnostic and Statistical Manual of Mental Disorders, 5th

edition (DSM-5). The specific inclusion criteria are as follows: (1)

Adolescent patients with varying degrees of depression; (2) The age

range is between 12 and 18 years old; (3) Can cooperate to complete

questionnaire and other filling tasks; (4) Normal intelligence, able to

use smartphones; (5) Education duration ≥ 1 year. The exclusion

criteria are as follows: (1) Diagnosed as other major mental

disorders except for depression; (2) Has a history of traumatic

brain injury; (3) Have a history of central nervous system diseases,

such as seizures, traumatic brain injury, or other organic lesions.
2.2 Research tools and measures

Participants were assessed on peer victimization experiences,

cellphone usage, and the severity of depression using three

standardized questionnaires: the Patient Health Questionnaire

(PHQ-9) (31), the Multidimensional Peer Victimization Scale

(MPVS) (32), and the Mobile Phone Addiction Index (MPAI)
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(33). The reliability and validity of these scales have been

confirmed in multiple studies (34, 35).

As shown in Table 1, this study used these three questionnaires

to evaluate whether participants had experienced peer victimization

during their developmental years, their individual patterns of

cellphone use, and the severity of their depression.
3 Data analysis

Data analysis for this study was conducted using SPSS 26.0

software, following these specific steps:

First, after all participants completed the relevant scales,

descriptive statistics and correlation analyses were performed on

the demographic data and scale scores. This provided an overview

of the sample characteristics and the relationships among key

variables. We’ve collected 2464 surveys and 2343 of them are valid.

Next, linear regression analyses were carried out on the scores

from the Multidimensional Peer Victimization Scale (MPVS), the

Mobile Phone Addiction Index (MPAI), and the Patient Health

Questionnaire (PHQ-9). These analyses aimed to evaluate the direct

relationships between peer bullying, cellphone use, and depression.

To assess the mediation effect, SPSS was further used to analyze

the regression coefficients sequentially, determining whether

cellphone use mediates the relationship between peer bullying

and depression. The validity of this mediation effect was

confirmed by testing the significance of the indirect path through

cellphone use.

By following these analytical steps, the study sought to elucidate

the complex interrelationships among peer bullying, cellphone use,

and adolescent depression.
FIGURE 1

Hypothesized model diagram.
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Comparison analysis between genders for the main variables

was conducted by using SPSS.
4 Results

4.1 Descriptive analysis

As shown in Table 2, the mean age of the 2343 patients was14.99

years (SD = 1.65). The scores on the Patient Health Questionnaire

(PHQ-9) ranged from 9 to 36, with a mean score of 25.86 (SD = 7.17),

indicating a wide variability in the severity of depression symptoms

among the participants. The Mobile Phone Addiction Index (MPAI)

scores ranged from 17 to 85, with a mean score of 45.29 (SD = 13.47),

reflecting diverse levels of cellphone dependency. The

Multidimensional Peer Victimization Scale (MPVS) scores ranged

from 16 to 80, with a mean score of 34.55 (SD = 16.91), indicating a

wide range of experiences related to peer bullying.
4.2 Correlation analysis of peer bullying,
adolescent depression, and cellphone use

Pearson correlation analysis, conducted using SPSS 26 software,

revealed significant positive correlations among peer bullying,
Frontiers in Psychiatry 04
adolescent depression, and cellphone use. As illustrated in

Table 3, peer bullying was positively correlated with depression

(r=0.330, p<0.001) and cellphone use (r=0.287, p<0.001).

Additionally, cellphone use was positively correlated with

depression (r=0.333, p<0.001).
4.3 Regression analysis of peer bullying,
adolescent depression, and cellphone use

A regression analysis conducted using SPSS 26 software

revealed that peer bullying had a significant positive impact on

both cellphone use and depression. As shown in Figure 2, the direct

effect of peer bullying on depression was 0.330, the indirect effect
TABLE 2 The statistics of age and all other variables.

N Range
of scores

Mean SD

Age 2343 12-18 14.99 1.65

Patient Health
Questionnaire

(PHQ-9)

2343 9-36 25.86 7.17

Mobile Phone Usage
Questionnaire

(MPAI)

2343 17-85 45.29 13.47

Multidimensional
Peer Victimization
Scale (MPVS)

2343 16-80 34.55 16.91

Valid N(list wise) 2343
TABLE 3 Correlation analysis of peer bullying, adolescent depression,
and cellphone use.

Peer
Bullying

Depression
cellphone

Use

Peer Bullying 1 .330** .287**

Depression 1 .333**

cellphone Use 1
n=2343, **p<.001
TABLE 1 Overview of psychomellic questionnaires used in the study.

Tool Contents

Multidimensional Peer Victimization
Scale (MPVS)

Comprising 2 1 items, this scale measures four aspects of bullying: Direct Bullying, Verbal Bullying, Social Exclusion, and
Comprehensive Bullying Index. Each item is scored from 1 to 5. with a total score range of 21-105. Higher scores indicate a
higher degree of bullying. The Cronbach's of MPVS in this study is 0.70.

Mobile Phone Use
Questionnaire (MPAI)

Consisting of 17 questions, this questionnaire assesses the degree of cellphone addiction across four dimensions. It uses a Likert
5-point scale (1 "never" to 5 "always"), with a total score range of 17-85.
Higher scores reflect a greater level of cellphone dependence. The Cronbach's a of MPVS in this study is 0.87.

Patient Health Questionnaire (PHQ-9) Featuring 9 items, this scale evaluates the severity of depression using a Likert 4-point scale (0 “almost none” to 3 "always,"). The
total score ranges from 0-27, which the higher scores indicating more severe depression. The Cronbach’s a. of MPVS in this
study is 0.97.
FIGURE 2

Strong Associations between peer bullying, cellphone use,
and depression.
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was 0.096, and the total effect was 0.426, illustrating the strong

associations between these variables.
4.4 The mediating effect of cellphone use
on peer bullying and adolescent
depression

Using SPSS 26 software and Sobel test, it was found that

cellphone use significantly mediates the relationship between peer

bullying and adolescent depression (r=0.414, p<0.001). This

suggests that peer bullying partially influences adolescent

depression through increased cellphone use, highlighting the

importance of addressing cellphone dependency in efforts to

mitigate the effects of bullying on adolescent mental health.
4.5 The comparison of gender difference

Table 4 shows the results of the t- test of the gender difference

between three variables. As it shows, the associations between

adolescent depression, cellphone usage and peer victimization

don’t have a significant gender difference (p>0.05).
5 Discussion

This study identified a significant positive correlation between

peer bullying and adolescent depression, with cellphone use partially

mediating this relationship. These findings align with existing

research, which underscores the substantial negative impact of peer

bullying on adolescent mental health, particularly when compounded

by cellphone addiction. Our finding confirmed our hypothesis that

depression caused impaired cognition among adolescents, and further

resulted in peer relational problems, social and interpersonal

difficulties, social withdrawal, internet addiction, vulnerability to

peer victimization, peer bullying, and ended up exacerbating the

symptoms of depression. It also provided more information for

previous literature about the relationship between negative peer

relation and depression. Our study confirms that while internet

usage serves a mediating factor, negative peer interaction, peer

victimization and bullying directly exacerbate internalizing

problems, and as a result cause adolescent depression. The

underlying logic is that, the more severe the depression is, the
Frontiers in Psychiatry 05
longer the time adolescent spend time on internet and cellphone

because of impaired social, cognitive and interpersonal function. The

more time adolescent spend online and on cellphones, the less time

they spend with their peers. As a result, they would experience peer

rejection and social isolation, and cause interpersonal

misunderstanding. Interpersonal misunderstandings cause tensions

and jeopardize any kind of peer relationships, and eventually engender

the happening of peer victimization. Moreover, because of depressive

symptoms, the ability of interpersonal communication and self-

explanation is also damaged, rendering internet addicts socially

helpless. Victims are unable to rebuild and reform any new peer

relationships, so longer social isolation and chronic peer victimization

happen. Therefore, compensatory internet usage is not only a result of

depression, but also a dangerous trigger to depression among

adolescents. Compensatory internet use may develop into an

addictive behavior, consume more social interaction time, and

further resulted in peer isolation, peer rejection, victimization and

finally increase the possibility of bullying victimization, severe

internalizing symptoms, feelings of anxiety, loneliness, sadness, etc.

These aftereffects of internet use eventually exacerbates depressive

symptoms and met the full criteria of depression in the DSM-5.

Adolescence is a critical stage in an individuals socialization

process, where peer relationships significantly influence

psychological development (36, 37). This study confirms that

negative peer interactions, such as bullying, can lead to social

withdrawal, escapism into the virtual world, and the subsequent

development of cellphone addiction and depression (38, 39). These

issues interfere with adolescents role identity formation, leading to

role confusion and adversely affecting their personality and mental

development (40, 41).

Moreover, the overuse of cellphones may serve as a mediating

factor between anxiety and depression. Adolescents who excessively

use their phones are at risk of becoming addicted to social media

and online games (42), which may cause them to neglect real-life

social interactions. This excessive dependence on cellphones can

lead to feelings of anxiety and loneliness, further increasing the risk

of peer victimization, bully and depression.

Even though 78% of samples in this study are female students,

our statistic result shows that our theory does not have a gender

bias. Internet usage does same harm to male adolescents as it does

to female adolescents in terms of triggering depression and further

cause peer victimization.

A global survey conducted in 2022 revealed that from 1990 to

2019, the global disability-adjusted life year ratios attributable to
TABLE 4 Descriptive Statistics and Gender Differences of Key Variables.

Total Sample (n=2343) Male (n=517) Female (n=1826) t |Cohen’s d|

M SD M SD M SD

MPVS 34.55 16.91 33.3 17.07 34.91 16.85 0.78* 0.095

PHQ9 25.86 7.17 15.22 7.28 17.32 7.07 0.10* 0.295

MPAI 45.29 13.47 44.99 13.12 45.37 13.57 0.19* 0.028
MPVS, Multidimensional Peer Victimization Scale; PHQ9, the Patient Health Questionnaire; MPAI, Mobile Phone Use Questionnaire; *P>0.05
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anxiety disorder and major depressive disorder among victims of

bullying increased by 23.31% and 26.60%, respectively (43, 44).

These statistics further emphasize the critical role bullying plays in

the development of mental disorders among victims.

Since peer victimization can both predict adolescent depression

and cellphone addiction, prevention to peer victimization can both

prevent the formation of depression and cellphone addiction.

Schools and educators can utilize a web-enabled, school-based

intervention for bullying prevention (LINKlusive). This

intervention is proved to show significant effect on depression

among students with peer-reported bullying victimization (45).

Other anti-bullying programs such as KiVa in United Kingdom is

also proved to be useful in reducing bullying victimization (46).

Based on the finding of this study, we assume that prevention

likewise will also reduce cellphone usage and mitigate the harm

cellphone usage does to student’s learning and cognitive ability.
5.1 Limitations

This study has several limitations, including the use of a

convenience sample and a cross-sectional design, which limit the

ability to establish causal relationships. Future research should

consider adopting a longitudinal design to better explore the

causal relationships between peer bullying, cellphone use, and

depression. Longitudinal studies are needed because studies have

found that victims of frequent bullying suffers from more severe

adverse outcomes than victims of occasional bullying (47). As a

result, victims with chronic bullying may develop more serious

internet addiction and suffer from more severe depressive

symptoms than victims with occasional bullying. Additionally,

while this study examines the mediating role of cellphone overuse

between bullying and depression, it does not account for the

potential influence of internet bullying encountered through

cellphone use, which could serve as a confounding variable. Cyber

bulling such as gossiping, rumor spreading, group, personal and

sexual harassment can also be other ways of peer victimization,

because they all meet the definition of bullying. In the context of

school environment, accessibility to internet is convenient once

students own his or her cellphone, so cyberbullying could be

another form of bulling and another alternative mediator. In this

study, the Multidimensional Peer Victimization Scale (MPVS)

doesn’t have a index of cyber bullying, so the effect of internet

bullying cannot be measured. Further studies need to utilize another

tool to measure the influence of cyber bullying. Previous studies

have discussed about confounding variables contribute to peer

victimization. Previous researches have confirmed that variables

such as social economic status can contribute to peer victimization

among Indian population (48). Other confounding variables may be

family attachment, parenting styles, self-esteem (49), access to

digital devices, psychological resilience and family mental health

history. Controlling for these confounding variables in future

studies may reflect a more salient association between each two of

these three variables in this study. While thinking about controlling
Frontiers in Psychiatry 06
these variables, measurement is necessary. Some of the

measurement tools are Inventory of Parent and Peer Attachment

for Children and the Rosenberg Self-Esteem Scale (49), and

Connor-Davidson Resilience Scale, (CD- RISC) (50). Another

limitation of this study is the statistical method, future studies

could think about using more complex statistical method such as

structural equation modeling or path analysis to capture the

complicity of the relationships between the variables in this study.

Finally, the population group is limited to Asian population,

especially Chinese young adolescents, so it doesn’t cover a wider

group population. Later studies can focus on different population

groups such as the European, North and South American, Hispanic,

and African population.
5.2 Conclusion

Peer relations play a critical role in youth psychopathology. The

findings indicate that negative relationships, such as bullying in all

its forms, significantly contribute to adolescent psychosis,

particularly depression. These results underscore the need for

further studies to explore the relationship between bullying

victims and other psychotic disorders, such as anxiety, sleep

disorders, and personality disorders. Additionally, cyber-bullying

should be taken into consideration, as increased cellphone use may

elevate the risk of encountering verbal attacks online, potentially

contributing to depression. Future research should also aim to

determine which types of bullying behaviors have a stronger

correlation with depression. Understanding these dynamics will

be crucial for developing targeted interventions and preventive

measures. In conclusion, this study highlights the profound

impact of peer relations on adolescent mental health and

emphasizes the importance of addressing various forms of

bullying to mitigate their adverse effects. Furthermore, it sets the

foundation for studies of multi-relational model between

addictions, mood disorders and behavioral problems among other

adolescent groups.
6 Future directions

Further studies need to explore the relationship between cyber

bullying and depression, cyber bullying and internet addiction, for

cyber bullying could be another mediating effect on the relationship

between adolescent depression and cellphone usage. Longitudinal

studies about relationship between chronic peer victimization and

adolescent depression is another concern for future researches.

Further studies could provide more information about internet

usage and cellphone usage behavior, and their implication to

depression within another population group. For intervention

purposes, future studies can consider the role physical activities

play on the intervention of peer bullying and internet addiction.

Previous studies have shown that physical activities can reduce the

possibility of bullying victimization (51). Physical activities is also
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beneficial to maintain cognitive function for postmenopausal

women (52). Exploration on the intervention effects of physical

activities on adolescent depression and internet addiction is

important. Perhaps physical activities can have a moderating

effect on the relationship between depression and peer

victimization. Moreover, the average time each participant spend

on his or her cellphone in this study is 3.2 hours a day. For students

between age of 12-18, the time spend on cellphone must be lower

than 3 hours per day in order to prevent depression and peer

victimization. Further studies also need to explore the appropriate

time adolescent spend on cellphone each day.
Data availability statement

The raw data supporting the conclusions of this article will be

made available by the authors, without undue reservation.
Ethics statement

The studies involving humans were approved by Ethics

Committee of the Institutional Review Board (IRB) of Shenzhen

Kangning Hospital. The studies were conducted in accordance with

the local legislation and institutional requirements. Written

informed consent for participation in this study was provided by

the participants’ legal guardians/next of kin.
Author contributions

GX: Conceptualization, Data curation, Funding acquisition,

Project administration, Supervision, Writing – review & editing.

YS: Data curation, Writing – original draft. YZ: Data curation,

Writing – original draft. SR: Conceptualization, Methodology,

Writing – original draft. YYL: Formal Analysis, Writing – review

& editing. YSL: Formal Analysis, Writing – review & editing. RZ:

Formal Analysis, Writing – review & editing. XF: Methodology,

Writing – review & editing, Resources.
Frontiers in Psychiatry 07
Funding

The author(s) declare that financial support was received for the

research and/or publication of this article. This study was supported

by the Sanming Project of Medicine in Shenzhen (No.

SZSM202011014), and Shenzhen Fund for Guangdong Provincial

High-level Clinical Key Specialties (No. SZGSP013).
Acknowledgments

The authors would like to thank the participants who filled out

the psychological assessments and the twelve national health

institutions distributed the psychometric questionnaires. These

institutions include: Shenzhen Kangning Hospital, Suzhou

Guangji Hospital, Foshan Third People’s Hospital, Wenzhou

Kangning Hospital, Shandong Linyi Mental Health Center,

Shandong Provincial Mental Health Center, The Fourth People’s

Hospital of Hefei City, The Second Affiliated Hospital of Guangxi

Medical University, Nanning Fifth People’s Hospital, Ganzhou

Third People’s Hospital, Shanghai Pudong New Area Mental

Health Center, and The Second People ’s Hospital of

Gansu Province.
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.
Publisher’s note

All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations,

or those of the publisher, the editors and the reviewers. Any product

that may be evaluated in this article, or claim that may be made by its

manufacturer, is not guaranteed or endorsed by the publisher.
References
1. Vasileva M, Graf RK, Reinelt T, Petermann U, Petermann F. Research review: A
meta-analysis of the international prevalence and comorbidity of mental disorders in
children between 1 and 7 years. J Child Psychol Psychiatry. (2021) 62:372–81.
doi: 10.1111/jcpp.13261

2. Li F, Cui Y, Li Y, Guo L, Ke X, Liu J, et al. Prevalence of mental disorders in school
children and adolescents in China: diagnostic data from detailed clinical assessments of
17,524 individuals. J Child Psychol Psychiatry. (2022) 63:34–46. doi: 10.1111/jcpp.13445

3. The Xinhua News Agency. In 2022, the Internet penetration rate of minors in
China reached 97.2%. Beijing: The Central People's Government of the People's
Republic of China (2023). Available online at: https://www.gov.cn/yaowen/liebiao/
202312/content_6922083.htm.

4. China Youth News. The Research Report on the Internet Use of Minors in China in
2020 was released. Beijing: Chinese Communist Youth League Network (2021).
Available online at: https://qnzz.youth.cn/qckc/202107/t20210721_13113921.htm.
5. Loleska S, Pop-Jordanova N. Is smartphone addiction in the younger population a
public health problem? Pril (Makedon Akad Nauk Umet Odd Med Nauki). (2021)
42:29–36. doi: 10.2478/prilozi-2021-0032

6. Alinejad V, Parizad N, Yarmohammadi M, Radfar M. Loneliness and academic
performance mediates the relationship between fear of missing out and smartphone
addiction among Iranian university students. BMC Psychiatry. (2022) 22:550.
doi: 10.1186/s12888-022-04186-6

7. Elhai JD, Rozgonjuk D, Yildirim C, Alghraibeh AM, Alafnan AA. Worry
and anger are associated with latent classes of problematic smartphone use severity
among college students. J Affect Disord. (2019) 246:209–16. doi: 10.1016/
j.jad.2018.12.047

8. Elhai JD, Dvorak RD, Levine JC, Hall BJ. Problematic smartphone use: A
conceptual overview and systematic review of relations with anxiety and depression
psychopathology. J Affect Disord. (2017) 207:251–9. doi: 10.1016/j.jad.2016.08.030
frontiersin.org

https://doi.org/10.1111/jcpp.13261
https://doi.org/10.1111/jcpp.13445
https://www.gov.cn/yaowen/liebiao/202312/content_6922083.htm
https://www.gov.cn/yaowen/liebiao/202312/content_6922083.htm
https://qnzz.youth.cn/qckc/202107/t20210721_13113921.htm
https://doi.org/10.2478/prilozi-2021-0032
https://doi.org/10.1186/s12888-022-04186-6
https://doi.org/10.1016/j.jad.2018.12.047
https://doi.org/10.1016/j.jad.2018.12.047
https://doi.org/10.1016/j.jad.2016.08.030
https://doi.org/10.3389/fpsyt.2025.1486628
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Shen et al. 10.3389/fpsyt.2025.1486628
9. Howe-Davies H, Hobson C, Waters C, Van Goozen SHM. Emotional and socio-
cognitive processing in young children with symptoms of anxiety. Eur Child Adolesc
Psychiatry. (2023) 32:2077–88. doi: 10.1007/s00787-022-02050-2

10. Pires de Souza J, Chaves Mello M, Makimoto Monteiro B, Pires de Souza V,
Zandoná V. Childhood Depression Can Impair Learning. Creative Education. (2020)
11:2014–26. doi: 10.4236/ce.2020.1110147

11. Rhee TG, Shim SR, Forester BP, Nierenberg AA, Mcintyre RS, Papakostas GI,
et al. Efficacy and safety of ketamine vs electroconvulsive therapy among patients with
major depressive episode: A systematic review and meta-analysis. JAMA Psychiatry.
(2022) 79:1162–72. doi: 10.1001/jamapsychiatry.2022.3352

12. Rhee TG, Shim SR, Popp JH, Trikalinos TA, Rosenheck RA, Kellner CH, et al.
Efficacy and safety of ketamine-assisted electroconvulsive therapy in major depressive
episode: a systematic review and network meta-analysis.Mol Psychiatry. (2024) 29:750–
9. doi: 10.1038/s41380-023-02366-8

13. Malhi GS, Mann JJ. Depression. Lancet. (2018) 392:2299–312. doi: 10.1016/
S0140-6736(18)31948-2

14. Cerutti R, Zuffianò A, Spensieri V. The role of difficulty in identifying and
describing feelings in non-suicidal self-injury behavior (NSSI): Associations with
perceived attachment quality, stressful life events, and suicidal ideation. Front
Psychol. (2018) 9:318. doi: 10.3389/fpsyg.2018.00318

15. Christopherson KM. The positive and negative implications of anonymity in
internet social interactions: “On the internet, nobody knows you’re a dog. Comput
Hum Behav. (2007) 23:3038–56. doi: 10.1016/j.chb.2006.09.001

16. Young KS. Internet addiction: The emergence of a new clinical disorder.
CyberPsychology Behav. (1998) 1:237–44. doi: 10.1089/cpb.1998.1.237

17. Vessey JA, Difazio RL, Neil LK, Dorste A. Is there a relationship between youth
bullying and internet addiction? An integrative review. Int J Ment Health Addict.
(2022), , 1–25. doi: 10.1007/s11469-021-00731-8

18. Warner V, Weissman MM, Mufson L, Wickramaratne PJ. Grandparents,
parents, and grandchildren at high risk for depression: a three-generation study. J
Am Acad Child Adolesc Psychiatry. (1999) 38:289–96. doi: 10.1097/00004583-
199903000-00016

19. Heim C, Binder EB. Current research trends in early life stress and depression:
review of human studies on sensitive periods, gene-environment interactions, and
epigenetics. Experimental neurology. (2012) 233(1):102–11. doi: 10.1016/j.expneurol.
2011.10.032

20. Nabeshima T, Kim HC. Involvement of genetic and environmental factors in the
onset of depression. Exp Neurobiol. (2013) 22:235–43. doi: 10.5607/en.2013.22.4.235

21. Jaworska N, Yücel K, Courtright A, Macmaster FP, Sembo M, Macqueen G.
Subgenual anterior cingulate cortex and hippocampal volumes in depressed youth: The
role of comorbidity and age. J Affect Disord. (2016) 190:726–32. doi: 10.1016/
j.jad.2015.10.064

22. Stroud LR, Morningstar M, Vergara-Lopez C, Bublitz MH, Lee SY, Sanes JN,
et al. Neural activation to peer acceptance and rejection in relation to concurrent and
prospective depression risk in adolescent and pre-adolescent girls. Biol Psychol. (2023)
181:108618. doi: 10.1016/j.biopsycho.2023.108618

23. Israel ES, Gibb BE. Transactional relations between peer victimization and
depressive symptoms among youth at risk of developing depression: evidence for
gender differences. Res Child Adolesc Psychopathol. (2023) 51:625–37. doi: 10.1007/
s10802-023-01032-5

24. Potter JR, Yoon KL. Interpersonal factors, peer relationship stressors, and gender
differences in adolescent depression. . Curr Psychiatry Rep. (2023) 25:759–67.
doi: 10.1007/s11920-023-01465-1

25. Cheong Y, Zhu Q, Wang C, Patel A, Ye Y. The roles of parenting, resilience, and
interpersonal relationships on adolescents’ mental health and stress-related growth
during COVID-19. J Adolesc. (2023) 95:1641–52. doi: 10.1002/jad.12232

26. Woodward LJ, Fergusson DM. Childhood peer relationship problems and
psychosocial adjustment in late adolescence. J Abnormal Child Psychol. (1999)
27:87–105. doi: 10.1023/A:1022618608802

27. LaGreca AM, Harrison HM. Adolescent peer relations friendships and romantic
relationships: do they predict social anxiety and depression. J Clin Child Adolesc
Psychol. (2005) 34(1):49–61. doi: 10.1207/s15374424jccp3401_5

28. Cheng Q, Mills-Webb K, Marquez J, Humphrey N. Longitudinal relationships
across bullying victimization, friendship and social support, and internalizing
symptoms in early-to-middle adolescence: A developmental cascades investigation. J
Youth adolescence. (2025). doi: 10.1007/s10964-024-02131-2

29. Smith KP. Bullying: definition, types, causes, consequences and intervention. Soc
Pers Psychol Compass. (2016) 10:519–32. doi: 10.1111/spc3.12266

30. Harms MB, Record J. Maltreatment, harsh parenting, and parent-adolescent
relationships during the COVID-19 pandemic. Curr Opin Psychol. (2023) 52:101637.
doi: 10.1016/j.copsyc.2023.101637

31. Wang W, Bian Q, Zhao Y, Li X, Wang W, Du J, et al. Reliability and validity of
the Chinese version of the Patient Health Questionnaire (PHQ-9) in the general
population. Gen Hosp Psychiatry. (2014) 36:539–44. doi: 10.1016/j.genhosppsych.
2014.05.021
Frontiers in Psychiatry 08
32. Mynard H, Joseph S. Multidimensional peer victimization scale [Database
record. APA PsycTests. (2000). doi: 10.1037/t46498-000

33. Huang H, Niu L, Zhou C, Wu H. Reliability and validity test of the Chinese
version of the mobile phone dependence index among college students. J Clin Psychol.
(2014) 22(5):835–8. doi: 10.16128/j.cnki.1005-3611.2014.05.062

34. Li X, Ng TK, Lee TH, Li CN. Peer victimization among Chinese adolescents: A
longitudinal validation study. psychol Assess. (2024) 36:53–65. doi: 10.1037/pas0001289

35. Joseph S, Stockton H. The multidimensional peer victimization scale: A
systematic review. Aggression Violent Behav. (2018) 42:96–114. doi: 10.1016/
j.avb.2018.07.009

36. Cattelino E, Chirumbolo A, Baiocco R, Calandri E, Morelli M. School
achievement and depressive symptoms in adolescence: the role of self-efficacy and
peer relationships at school. Child Psychiatry Hum Dev. (2021) 52:571–8. doi: 10.1007/
s10578-020-01043-z

37. Jang H, Son H, Kim J. Classmates’ Discrimination experiences and adolescent
depressive symptoms: evidence from random assignment of students to classrooms in
South Korea. J Adolesc Health. (2023) 72:914–22. doi: 10.1016/j.jadohealth.2022.12.027

38. Sohn SY, Rees P, Wildridge B, Kalk NJ, Carter B. Prevalence of problematic
smartphone usage and associated mental health outcomes amongst children and young
people: a systematic review, meta-analysis and GRADE of the evidence. BMC
Psychiatry. (2019) 19:356. doi: 10.1186/s12888-019-2350-x

39. Pera A. The psychology of addictive smartphone behavior in young adults:
problematic use, social anxiety, and depressive stress. Front Psychiatry. (2020)
11:573473. doi: 10.3389/fpsyt.2020.573473

40. Pinto R, De Castro MV, Silva L, Jongenelen I, Maia A, Levendosky AA. The
impact of psychopathology associated with childhood trauma on quality of life in
portuguese adolescents: A two-wave longitudinal study. Front Psychiatry. (2021)
12:650700. doi: 10.3389/fpsyt.2021.650700

41. Samaey C, Lecei A, Achterhof R, Hagemann N, Hermans K, Hiekkaranta AP,
et al. The role of identity in the development of depressive, anxiety, and psychosis
symptoms in adolescents exposed to childhood adversity. . J Adolesc. (2023) 95:686–99.
doi: 10.1002/jad.12145

42. Wong SM, Chen EY, Suen YN, Ho W, Chan SK, Lee EH, et al. Increased
psychological distress among young people before and during the fifth wave of COVID-
19 after two years of pandemic in Hong Kong: a 6-month longitudinal study. BMC
Psychiatry. (2023) 23:433. doi: 10.1186/s12888-023-04933-3

43. GBD 2019 Mental Disorders Collaborators. Global, regional, and national
burden of 12 mental disorders in 204 countries and territories 1999-2019: a
systematic analysis for the Global Burden of Disease Study 2019. Lancet Psychiatry.
(2022) 9:137–50. doi: 10.1016/S2215-0366(21)00395-3

44. Hong C, Liu Z, Gao L, Jin Y, Shi J, Liang R, et al. Global trends and regional
differences in the burden of anxiety disorders and major depressive disorder attributed
to bullying victimisation in 204 countries and territories 1990-2019: an analysis of the
Global Burden of Disease Study. Epidemiol Psychiatr Sci. (2022) 31:e85. doi: 10.1017/
S2045796022000683
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