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Introduction: In today’s digital age, concerns about internet addiction among 
adolescents have escalated alongside the widespread use of the internet. 
Simultaneously, research has spotlighted the influence of psychological factors 
like self-esteem and social anxiety on addictive behaviors. The aim of this 
study was to verify the hypothesis regarding social anxiety as a mediator in the 
association between self-esteem and internet addiction.

Methods: A total of 10,158 participants were randomly selected from five vocational 
schools in Anhui Province, China, with a mean age of 18.5 years. They completed 
a series of self-administered questionnaires, including the Young Internet Addiction 
Test (IATS), the Liebowitz Social Anxiety Scale (LSAS), and the Self-Esteem Scale 
(SES). Structural equation modeling (SEM) was employed to examine the mediating 
role of social anxiety between self-esteem and internet addiction, adjusting for 
demographic variables such as age, gender, and parental education.

Results: The correlation analysis revealed that self-esteem was significantly 
negatively correlated with internet addiction, while social anxiety was 
significantly positively correlated with internet addiction. The indirect effect 
of self-esteem on internet addiction through social anxiety was 0.11 (p < 0.01), 
constituting 28.35% of the total effect. Additionally, the total impact of self-
esteem on internet addiction was 0.278 (p < 0.01). Subgroup analyses by age and 
gender confirmed the robustness of these findings, with significant total effects 
observed across different age groups (14–18 years: total effects = 0.637; 18-24 
years: total effects = 0.744; p < 0.01) and genders (male: total effects = 0.385; 
female: total effects = 0.744; p < 0.01).

Discussion: The results indicate that social anxiety plays a significant mediating 
role in the relationship between self-esteem and internet addiction, affecting both 
directly and indirectly this association. These findings underscore the importance of 
addressing self-esteem and social anxiety in interventions aimed at reducing internet 
addiction among adolescents, suggesting that targeted psychological support could 
be pivotal in mitigating the risk of developing addictive behaviors online.
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1 Introduction

A new type of addiction prevalent among individuals with 
extensive internet access poses a significant challenge in the 
information age. As evidenced, an increasing number of individuals, 
especially teenagers, exhibit addiction to the internet. Internet 
Addiction (IA) is known by various terms including Internet 
Addiction Disorder (IAD), Problematic Internet Use (PIU), 
Compulsive Internet Use (CIU) and Excessive Internet Use (EIU) (1). 
Currently, a uniform definition of internet addiction remains absent 
in the academic community, with various scholars have put forward 
different views (2). In this study, we have adopted a broader concept 
of IA, encompassing an individual’s excessive and uncontrollable use 
of computers, smartphones, or other digital devices to engage in 
various online activities (including online gaming, social media 
interactions, e-commerce, and smartphone usage). This compulsive 
usage pattern results in psychological and physiological impairments, 
which may subsequently lead to significant difficulties in social 
relationships, academic performance, or occupational functioning (3, 
4). According to the report on internet addiction among Chinese 
teenagers, released by the Blue Book of Youth: Report on Internet Use 
by Chinese Minors (77) reveals a penetration rate of 99.2% among this 
demographic. And survey results on internet addiction among 
teenagers indicate that the proportion of teenagers with internet 
addiction accounts for approximately 14.1% according to Zhang et al. 
(4). Meanwhile, evidence suggests that similar situations are prevalent 
in other countries. A systematic review and meta-analysis revealed 
that the pooled prevalence of internet addiction among African 
college and high school students was 34.93%. Nazir S Hawi and Cecilie 
Schou Andreassen, among others, have both stated that with the social 
changes and the rapid development of science and technology in the 
current society, individuals, face various psychological health issues 
such as sleep problems, declines in interpersonal relationships, and 
low self-esteem, all stemming from internet addiction, which cannot 
be ignored (5, 6). Given the high incidence of internet addiction and 
the severity of its consequences, close attention should be paid to this 
significant issue.

In order to explore the psychological mechanisms behind internet 
addiction, this study adopts Cognitive Behavioral Theory (CBT), 
which emphasizes the role of cognitive and behavioral activities in an 
individual’s physiology and psychology. Compared to other social 
work theories (7), CBT places greater emphasis on the effective 
interactive relationship between the intrinsic cognitive levels of 
adolescent individuals and their surrounding social environment. In 
most cases, adolescents’ cognition and evaluation of their own 
behavior tend to be rational, leading to specific behaviors based on 
certain cognitions. However, when an individual’s self-cognition and 
evaluation are irrational, it can lead to adverse emotional responses 
and correspondingly irrational behaviors. Currently, CBT has been 
used to study internet addiction in different countries and groups. For 
instance, Chen et  al. (8) investigated the impact of COVID-19 
victimization experiences on college students’ mobile phone addiction 
based on future anxiety within the framework of CBT. Hu et al. (9) 
based on social cognitive theory and gender differences, validated a 
regulatory mediation model to explore the relationship between 
COVID-19 related stress and social networking addiction. These 
studies indicate that CBT provides a powerful theoretical framework 
for understanding internet addiction, helping to reveal how individual 

intrinsic cognition and external environment jointly contribute to the 
development of addictive behaviors.

Social anxiety (SA) is defined as “a marked fear or anxiety in one 
or more social situations where individuals believe they may 
be scrutinized by others” (10), social anxiety symptoms have been 
linked to attention biases towards threat-related social situations in 
adolescents (11). SA patients exhibit a strong aversion to social 
environment stimuli or threats (12). In social situations, individuals 
with social anxiety tend to direct their attention inwards, monitoring 
themselves and their performance, mistakenly using anxious feelings 
and negative self-images as evidence to support their negative beliefs 
(13). SA poses a significant public health and mental health concern 
among adolescents, not just exclusive to adults and the older adult 
(14). Several studies have confirmed the association between SA and 
IA (15–17). With previous research proposing that SA may be an 
etiological factor of IA among adolescents (18). Causing that 
individuals who experience SA are more likely to suffer from a 
heightened sense of loneliness (19). Consequently, they may turn to 
the internet to alleviate or relieve their face-to-face anxiety. As a result, 
they may spend increasing amounts of time online to alleviate their 
social anxiety. When internet usage becomes excessive, these 
individuals may become more dependent on network communication, 
and may increasingly avoid face-to-face communication. If adolescents 
are caught in such a cycle, it may cause more serious internet addiction 
and more severe social anxiety (20).

Self-esteem (SE) refers to a person’s self-acceptance, derived from 
an assessment of global self-worth, attractiveness, ability, and ability 
to achieve one’s own ambitions (21). Adolescence is a critical period 
for the formation of self-esteem in teenagers, representing a pivotal 
stage in their overall development (22). During this period, 
adolescents may face various pressures from academic performance, 
family harmony and social environment problems. If adolescents do 
not handle these problems well, they will have a negative impact on 
the formation of their self-esteem, and they will have negative 
emotions, forming low self-esteem easily (23, 24). SE includes self-
affirmation, self-doubt and self-denial of adolescents (25). Children 
and adolescents are more susceptible to poor SE than adults. In turn, 
low SE can also affect the emotions of adolescents, leading to self-
doubt and self-denial, thereby fostering fear and avoidance of social 
interaction (26). It has been suggested that poor SE can lead to various 
psychological issues. Adolescents with high self-esteem tend to have 
a more positive view of themselves and exhibit more initiative in 
interpersonal interactions. In contrast, those with low self-esteem are 
inclined to have a more negative self-evaluation and are more passive 
in social situations (27). Previous studies have shown that a person’s 
SE may be an important factor in the development of SA, which, in 
turn, may further deflate SE (28, 29). Low self-esteem is associated 
with a range of emotional and behavioral challenges, negative attitudes 
towards life (30), increased risk of depression (31), and potential 
addiction (32, 33). Based on the association between SE, SA, and IA, 
we  propose hypothesis 1 (H1): low self-esteem is directly and 
positively related to internet addiction; and hypothesis 2 (H2): low 
self-esteem will be  directly and positively related to social 
anxiety disorder.

Based on the previous studies (34, 35), addictive behavior is a 
reaction in which individuals experience stress stemming from social 
environment. It is reasonably assumed that teenagers who experience 
socially anxiety caused by low self-esteem may excessively use the 
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internet coping mechanism to manage life stress and regulate negative 
emotions. Excessive usage of the internet will make adolescents more 
fearful of avoiding face-to-face communication, more sensitive to the 
stimulation of the social environment, and further damage their self-
esteem. Finally, adolescents may become trapped in this cycle. This 
circle not only results in serious social anxiety, but also contributes to 
more severe internet addiction. Therefore, we proposed hypothesis 3 
(H3): social anxiety partially mediates the relationship between low 
self-esteem and internet addiction.

To date, however, few studies have assessed the mediating effect 
of social anxiety on the association between internet addiction and 
self-esteem. This study advances existing knowledge by employing 
structural equation modeling (SEM) to examine the mediating role of 
SA between self-esteem and internet addiction, providing a new 
perspective on how self-esteem influences adolescents’ internet 
behavior. Additionally, our study’s representative sample of adolescents 
from five vocational schools in Anhui Province, because of the 
potential vulnerabilities of vocational school students, who often have 
greater internet accessibility and potentially lower self-control 
capabilities, are considered to be at higher risk for internet addiction 
(36, 37). By focusing on this population, we could provide a more 
nuanced understanding of how social anxiety might influence the 
relationship between self-esteem and internet addiction. By validating 
the direct link between SA and internet addiction and exploring how 
low self-esteem contributes to internet addiction through SA, our 
findings deepen the understanding of the psychological mechanisms 
behind internet addiction and provide a theoretical basis for 
prevention and intervention strategies.

Based on the reason, we conducted a large-scale, cross-sectional 
study among adolescents of vocational school students in Anhui 
province. To achieve this, this study has been designed with the 
following three steps: (1) to investigate the prevalence of internet 
addiction and the general demographic characteristics of adolescents 
with internet addiction; (2) to explore factors related to internet 
addiction; and (3) to test the three hypotheses: Hypothesis 1 (H1): Low 
self-esteem is directly and positively associated with internet addiction 
(IA). Hypothesis 2 (H2): Low self-esteem is directly and positively 
associated with Social Anxiety (SA). Hypothesis 3 (H3): Social anxiety 
partially mediates the relationship between low self-esteem and internet 
addiction. Specifically, the central aim of this study was to investigate the 
mediating role of social anxiety in the relationship between self-esteem 
and internet addiction among adolescents based on cognitive behavioral 
theory. Our primary objective was to determine whether social anxiety 
acts as a mediator in the link between self-esteem and the risk of internet 
addiction, a relationship that has become increasingly pertinent in the 
digital age. To ensure the robustness of our study findings, we controlled 
for key demographic variables in our mediation model based on the 
results of preliminary analyses of demographic differences. These 
variables, including age, gender, and parental education, were selected 
based on their theoretical importance in adolescent psychological 
development and internet use behavior. For instance, age (38, 39) and 
gender (40) have been shown to influence the prevalence and severity 
of internet addiction, while parental education affects adolescents’ access 
to the internet and their ability to manage internet use (41). Our analysis 
focused on examining the direct and indirect effects of self-esteem on 
internet addiction, with social anxiety serving as a potential mediating 
variable. By adjusting for these key variables in our analysis, we were 
able to gain a deeper understanding of these complex interactions. To 

achieve this, our analysis focused on examining the direct and indirect 
effects of self-esteem on internet addiction, with social anxiety as the 
potential mediator. We adjusted for key demographic variables in our 
analysis to ensure a robust understanding of these complex interactions.

2 Materials and methods

2.1 Participants

In this cross-sectional study, participants were recruited from 
vocational schools, including vocational high schools and advanced 
vocational colleges, located in five cities of Anhui province: Chuzhou, 
Fuyang, Chaohu, Tongling, and Anqing. In each school, all first-grade 
students were invited to participate in the survey. We employed a 
stratified sampling method to ensure that our sample is representative 
of the student population from vocational and technical schools in 
different regions. Initially, we calculated the preliminary sample size 
based on the stratified sampling formula, and then we increased it by 
10% to account for potential non-response.
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Ultimately, we determined a sample size of 10,050 individuals, 
with 10,158 participants completing the survey. The distribution of 
participants across the cities is as follows: (1) Chuzhou: 1,171 
participants; (2) Fuyang: 1,844 participants; (3) Chaohu: 2,742 
participants; (4) Tongling: 2,558 participants; and (5) Anqing: 1,843 
participants. To ensure methodological rigor and address potential 
biases, we implemented several measures during the administration 
of the questionnaires. Prior to distribution, participants were 
briefed on the importance of their honest responses for the study’s 
validity and were assured of the confidentiality of their answers. 
Prior to data collection, participants provided written consent. 
Questionnaires were administered under the supervision of well-
trained graduates to minimize social desirability bias and ensure 
that the participants felt comfortable providing honest answers. 
Under the guidance of well-trained graduates, teenagers completed 
a self-administered questionnaire during class time. A total of 
10,574 adolescents were admitted, the response rate was 96.07%, 
with 10,158 completed questionnaires. The respondents included 
4,716 males (46.4%) and 5,442 females (53.6%), with an average age 
of 18.5 ± 1.384 years.

In our study of 10,156 adolescents, 24.5% were only children, 
predominantly from rural areas (76.1%). Parental education was 
predominantly low, with 48.1% of mothers and 22.9% of fathers 
having elementary education or less. Family income was spread, with 
36.2% earning under 10,000 yuan and 15.9% above 30,000 yuan. 
Academic performance was medium for 67.7% of participants.

In this cross-sectional study, “Ethics Committee Approval” was 
obtained from Anhui Medical University Biomedical Ethics 
Committee with the number 2012570. The study followed the 
guidelines and principles set out in the Declaration of Helsinki, a 
set of ethical recommendations and principles for conducting 
research involving humans. Consent was obtained from the 
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relevant school authorities, parents and students. The 
confidentiality of all information was carefully maintained by the 
research team, ensuring that no personal data was disclosed in the 
study findings.

2.2 Instruments

2.2.1 Socio-demographic characteristics
The survey included socio-demographic characteristics and 

internet use situation of the participants. Age was categorized as 
follows: “1” = “<18 years old” and “2” = “≥18 years old.” Gender was 
coded as “1” for “male” and “2” for “female.” T Participants were asked 
if they were the only child, with “1” indicating “yes” and “2” indicating 
“no.” Residence was categorized as “1” for “rural” and “2” for “urban.” 
Parental educational background was coded as follows: “1” for 
“elementary school and below,” “2” for “middle school,” “3” for 
“secondary/technical school,” and “4” for “college and above.” 
Relationship with parents: Participants rated their relationship with 
their parents as “1” for “bad,” “2” for “general,” and “3” for “good.” 
Parental control was assessed on a scale from “1” for “little,” “2” for 
“general,” to “3” for “much.” Per capita annual household income was 
categorized as “1” for “<$1,505 (<10,000 yuan),” “2” for “$1,505–
$3,011 (10,000–20,000 yuan),” “3” for “$3,011–$4,516 (20,000–30,000 
yuan),” “4” for “$4,516–$6,022 (30,000–40,000 yuan),” and “5” for 
“>$6,022 (>40,000 yuan).” Participants rated their family conditions 
compared to their peers as “1” for “poor,” “2” for “below average,” “3” 
for “average,” “4” for “above average,” and “5” for “good.” Academic 
performance was categorized as “1” for “poor,” “2” for “medium,” and 
“3” for “good.” Additionally, participants were asked if they 
experienced bullying in schools in the last 12 months, with “1” 
indicating “yes” and “2” indicating “no.” Electronic bullying situation 
was assessed similarly, with “1” for “yes” and “2” for “no.” Furthermore, 
the average amount of time participants spent online each day was 
also collected.

2.2.2 Young’s Internet Addiction Test
We evaluate the severity of internet addiction using the Internet 

Addiction Test (IAT) comprising 20 items ranked on a five-point scale 
(1–5). The total addiction score for each IAT (from 20 to 100) is the 
sum of the scores for 20 items. Scores less than 50 points were 
categorized as normal internet use, while scores between 50 and 80 
indicated mild to moderate internet addiction, and scores exceeding 
80 points were considered indicative of severe internet addiction (42). 
However, it is important to note that in this study, the primary focus 
was on using the scores to reflect the severity of internet addiction 
symptoms rather than strictly diagnosing individuals into specific 
categories. In this study, the internal validity coefficient (Cronbach’s 
alpha) was calculated as α = 0.886.

2.2.3 The Rosenberg Self-Esteem Scale
The Rosenberg Self-Esteem Scale was used to measure 

adolescent self-esteem, consisting of 10 four-point items assessing 
current self-esteem (43). The reliability and structure validity of the 
scale was high (44). In this study, the internal validity coefficient 
(Cronbach’s alpha) was calculated as α = 0.799. The scale yields a 
single total score of self-esteem, ranging from 10 to 40. A cutoff score 
of less than 20 was defined as low self-esteem, scores between 20 and 

30 were defined as normal, scores of 30 or higher were classified as 
high self-esteem (45).

2.2.4 The Liebowitz Social Anxiety Scale
The Liebowitz Social Anxiety Scale (LSAS) was employed to 

assess the severity of anxiety symptoms related to the fear of being 
observed by others (46). The scale comprises two subscales: social 
anxiety and social avoidance, each consisting of 24 items, sorted on 
a 4-point scale ranging from 0 to 3. The total score for social anxiety 
is obtained by summing all items, ranging from 0 to 144. In this study, 
the internal validity α = 0.953.

2.3 Statistical analysis

SPSS 23.0 and AMOS 27.0 were used for all statistical analyses. 
Descriptive statistics were calculated for all variables, including 
median and quartiles for continuous variables such as IA, SES, SA item 
scores, and average daily online time. Classification variables were 
represented using numbers and percentages. Nonparametric tests were 
utilized to compare continuous variables between the internet 
addiction group (comprising mild and severe internet addiction) and 
the normal internet use group. Differences among the three groups for 
categorical variables were examined using the chi-square test. 
Employing Spearman correlation analysis to explore the relationship 
between internet addiction, self-esteem, and social anxiety. Statistical 
significance was set at a bilateral p-value of less than 0.05.

To control for potential confounding factors, we adjusted for 
demographic variables including age, gender, and parental education 
in our analysis. Using SEM to analyze the mediating role of social 
anxiety in the relationship between self-esteem and internet 
addiction. Model fit was assessed using the comparative fit index 
(CFI), the normal fit index (NFI), the goodness of fit index (GFI), 
and the root mean square error of approximation (RMSEA). 
Generally, CFI, NFI, and NNFI values exceeding 0.90, along with 
RMSEA values less than 0.08, are considered indicative of an 
acceptable model fit. Furthermore, we performed subgroup analyses 
by age and gender to explore the consistency of relationships across 
different demographics. Additionally, to address potential common 
method variance (CMV) concerns, we conducted Harman’s single-
factor test.

3 Results

3.1 Descriptive statistics

Descriptive characteristics, internet addiction objects and average 
internet access of the study sample are shown in Table 1. Among the 
10,158 participants, 4,716 were males (46.4%) and 5,442 were females 
(53.6%). The average age of the subjects was 19.00 years, ranging from 
14 to 24 years old. The sample comprised 9,099 (89.6%) adolescents 
with normal internet usage, 1,038 (10.2%) adolescents with mild 
internet addiction, and 21 (0.2%) adolescents with severe internet 
addiction. Sociodemographic characteristics were compared among 
the normal internet usage group, moderate internet addiction group, 
and severe internet addiction group using nonparametric chi-square 
tests. The results are presented in Table 1.
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3.2 Factor structure and model fit analysis 
of scales

Exploratory Factor Analysis (EFA) conducted among our 
participants revealed a four-factor structure for the test of adolescent 
internet addiction, comprising IA1 (5 items: items 6, 1, 2, 8, 17), IA2 
(5 items: items 15, 20, 11, 13, 16), IA3 (5 items: items 4, 9, 10, 7, 12), 
and IA4 (5 items). Subsequent Confirmatory Factor Analysis (CFA) 
demonstrated that the standard measurement model fit the data well, 
with the following fit indices: GFI = 0.991, CFI = 0.992, NFI = 0.992, 
and RMSEA = 0.091. Moreover, this study utilized structural 
equation modeling (SEM) to extract three factors from the scale: 

SES1 (5 items), SES2 (2 items), and SES3 (3 items). CFA demonstrated 
that the standard measurement model fit the data well: CFI = 0.997, 
GFI = 0.999, NFI = 0.997, RMSEA = 0.311. Regarding the Factor 
Structure Analysis of the Liebowitz Social Anxiety Scale (LSAS)
，SEM was employed in the present study to extract four factors: SA1 
(10 items), SA2 (6 items), SA3 (6 items), SA4 (2 items). CFA showed 
that the standard measurement model fit the data excellently, with the 
following fit indices: CFI = 1.000, GFI = 1.000, NFI = 1.000, 
RMSEA = 0.018.” Harman’s single-factor test indicated that the first 
factor in the IAT, SE, and SA accounted for 17.87, 26.26, and 22.50% 
of the total variance, respectively, all below the 40% threshold for 
CMV concern.

TABLE 1 Descriptive characteristics of the study sample and internet addiction levels.

Sample Average 
internet use

Mild internet 
addiction

Severe 
internet 

addiction

Z/χ2 p

All 10,158 9,099 1,038 21

Age, % 14–18 years 1834 (18.1) 1,581 (86.2) 249 (13.6) 4 (0.2) 27.553 <0.001

18–24 years 8,324 (81.9) 7,518 (90.3) 789 (9.5) 17 (0.2)

Gender, % Male 4,716 (46.4) 4,190 (88.8) 512 (10.9) 14 (0.3) 7.488 0.024

Female 5,442 (53.6) 4,909 (90.2) 526 (9.7) 7 (0.1)

Only child, % Yes 2,487 (24.5) 2,201 (88.5) 280 (11.3) 6 (0.2) 4.100 0.129

No 7,671 (75.5) 6,898 (89.9) 758 (9.9) 15 (0.2)

Residence, % Rural 7,729 (76.1) 6,948 (89.9) 767 (9.9) 14 (0.2) 4.146 0.126

Urban 2,429 (23.9) 2,151 (88.6) 271 (11.2) 7 (0.3)

Mother’s education 

background, %

Elementary school and blow 4,832 (48.1) 4,350 (48.4) 475 (46.3) 7 (35.0) 10.817 0.029

Middle or secondary/

technical school

4,946 (49.3) 4,424 (49.2) 510 (49.7) 12 (60.0)

College and above 263 (2.6) 221 (2.5) 41 (4.0) 1 (5.0)

Father’s education 

background, %

Elementary school and blow 2,312 (22.9) 2076 (23.0) 231 (22.5) 5 (23.8) 4.382 0.357

Middle or secondary/

technical school

7,168 (71.1) 6,432 (71.2) 722 (70.2) 14 (66.7)

College and above 598 (5.9) 521 (5.8) 75 (7.3) 2 (9.5)

Mother-adolescent 

relationship, %

Bad 756 (7.5) 623 (6.9) 130 (12.6) 3 (15.0) 45.334 <0.001

Good 9,309 (92.5) 8,394 (93.1) 898 (87.4) 17 (85.0)

Father-adolescent 

relationship, %

Bad 1,118 (11.1) 930 (10.3) 182 (17.8) 6 (28.6) 58.518 <0.001

Good 8,963 (88.9) 8,105 (89.7) 843 (82.2) 15 (71.4)

Parental control, % Little 835 (8.2) 720 (7.9) 111 (10.6) 4 (19.2) 32.952 <0.001

General 5,173 (50.9) 4,715 (51.8) 450 (43.4) 8 (38.1)

Much 4,150 (40.9) 3,664 (40.3) 477 (46.0) 9 (42.9)

Annual family 

income (yuan), %

<10,000 3,677 (36.2) 3,340 (36.7) 330 (31.8) 7 (33.3) 16.357 0.003

10,000 ~ 30,000 4,867 (47.9) 4,352 (47.8) 505 (48.7) 10 (47.6)

>30,000 1,614 (15.9) 1,407 (15.5) 203 (19.6) 4 (19.0)

Academic 

performance, %

Poor 1899 (18.7) 1,572 (17.3) 320 (30.8) 7 (33.3) 118.745 <0.001

Medium 6,876 (67.7) 6,264 (68.8) 603 (58.1) 9 (42.9)

Good 1,383 (13.6) 1,263 (13.9) 115 (11.1) 5 (23.8)

Average daily 

online time, median 

(quartiles)

During summer holidays 4.00 (2.50, 6.00) 3.75 (2.50, 6.00) 2.00 (1.00, 4.00) 3.50 (2.00, 5.50) 245.205 <0.001

During weekends 2.17 (1.17, 4.00) 5.00 (3.50, 8.00) 3.00 (2.00, 5.00) 5.00 (3.00, 8.00) 220.642 <0.001

During weeks 4.00 (2.00, 6.00) 6.00 (5.25, 10.00) 4.00 (1.92, 5.50) 5.00 (4.75, 10.00) 194.666 <0.001
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3.3 Differences in self-esteem and social 
anxiety between three groups

Table 2 displays the differences in self-esteem and social anxiety 
among mild internet addiction group, severe internet addiction group, 
and normal internet usage group. The self-esteem score (SES1: 
Z = 178.298, p < 0.001; SES2: Z = 45.163, p < 0.001; SES3: Z = 383.318, 
p < 0.001; the total score: Z = 385.136, p < 0.001) in both the mild 
internet addiction group and the severe internet addiction group were 
significantly lower compared to the normal internet usage group.

In the survey of social anxiety, the scores of both the mild internet 
addiction group and severe internet addiction group were higher than 
those of the normal internet usage group (SA1: Z = 260.887, p < 0.001; 
SA2: Z = 265.515, p < 0.001; SA3: Z = 298.585, p < 0.001; SA4: Z = 68.684, 
p < 0.001; the total score: Z = 302.856, p < 0.001). According to the scale 
of social anxiety, 672 (64.7%) individuals in the mild internet addiction 
group and 13 (61.9%) in the severe internet addiction group experienced 
social anxiety. The prevalence of social anxiety in the mild internet 
addiction group and severe internet addiction group were higher than 
that in the normal internet use group (χ2 = 234.363, p < 0.001).

3.4 The association between internet 
addiction, self-esteem and social anxiety

As shown in Table  3, the IA score demonstrated a negative 
association with self-esteem (IA with SES1: r = 0.222, p < 0.01; IA with 
SES2: r = 0.112, p < 0.01; IA with SES3: r = 0.267, p < 0.01), while a 
positive association was observed with social anxiety (IAT with SA1: 
r = 0.317, p < 0.01; IA with SA2: r = 0.347, p < 0.01; IA with SA3: 
r = 0.337, p < 0.01; IA with SA4: r = 0.153, p < 0.01).

3.5 Measurement and structural model for 
detecting mediating effects

The preliminary test of the measurement model indicates a good 
fit with the actual data. In this study, the measurement model was 

initially evaluated for its fit to the data through a CFA. As illustrated 
in Figure 1, CFI = 0.969, NFI = 0.968, GFI = 0.971, RMSEA = 0.064. 
The loading of the 11 measurement variables on the 3 latent variables 
was statistically significant (p < 0.001). The factor loading of the 
measured variables on the latent variables revealed significant 
associations, with self-esteem being significantly related to internet 
addiction (r = 0.523, p < 0.01) and social anxiety (r = 0.410, p < 0.01). 
Moreover, social anxiety could predict internet addiction (r = 0.506, 
p < 0.01). The three latent variables of internet addiction, social 
anxiety, and self-esteem were measured using observed variables.

As shown in Figure 2, a mediating model was established between 
self-esteem and internet addiction, with social anxiety serving as the 
mediating variable. Internet addiction was considered the dependent 
variable, while self-esteem was treated as the independent variable. 
The results of the structural model indicated a good fit with the data 
across all criteria (CFA = 0.969, NFI = 0.968, GFI = 0.971, 
RMSEA = 0.064). The standardized path coefficient from self-esteem 
to internet addiction was 0.28 (t = 16.899, p < 0.01), and the 
standardized path coefficient from social anxiety to internet addiction 
was 0.26 (t = 19.592, p < 0.01). The indirect effect of self-esteem on 
social addiction through social anxiety was 0.11 (p < 0.01), accounting 
for 28.35% of the total effect, and the total impact of self-esteem on 
internet addiction was 0.278 (p < 0.01). Subgroup analyses were 
conducted to assess the robustness of the relationship between self-
esteem and internet addiction through social anxiety across different 
demographics. These findings suggest that the relationship between 
self-esteem and internet addiction, mediated by social anxiety, is 
consistent across different age groups and genders, see Table 4.

4 Discussion

In our study, we investigated the prevalence of internet addiction 
among Chinese teenagers and its correlation with self-esteem and 
social anxiety. Utilizing the Young Internet Addiction Test, we found 
that 10.40% of participants exhibited signs of internet addiction, 
aligning with recent cross-sectional studies in China that highlight its 
growing concern (47, 48). Our findings underscore the complex 

TABLE 2 Differences in self-esteem and social anxiety among internet use groups.

Scale Normal internet 
use

Mild internet 
addiction

Severe internet 
addiction

Z p η2

SES score, median (quartiles)

SES1 8.00 (7.00, 9.00) 8.00 (8.00, 10.00) 9.00 (8.00, 11.00) 178.298 <0.001 0.165

SES2 6.00 (5.00, 6.00) 6.00 (6.00, 6.00) 6.00 (5.00, 7.00) 45.163 <0.001 0.075

SES3 6.00 (5.00, 7.00) 7.00 (6.00, 9.00) 9.00 (7.00, 11.00) 383.318 <0.001 0.211

Total SES scores 28.00 (26.00, 30.00) 26.00 (24.00, 28.00) 25.00 (20.50, 27.00) 385.136 <0.001 0.227

SA score, median (quartiles)

SA1 32.00 (26.00, 39.00) 38.00 (31.00, 46.00) 43.00 (27.00, 65.00) 260.887 <0.001 0.239

SA2 21.00 (17.00, 26.00) 25.00 (20.00, 30.00) 28.00 (16.00, 40.50) 265.515 <0.001 0.213

SA3 20.00 (16.00, 24.00) 24.00 (19.00, 29.00) 29.00 (16.50, 37.50) 298.585 <0.001 0.214

SA4 6.00 (4.00, 8.00) 7.00 (5.00, 9.00) 8.00 (4.50, 13.00) 68.684 <0.001 0.094

Total SA scores 32.00 (18.00, 48.00) 47.00 (30.00, 64.00) 61.00 (18.50, 104.00) 302.856 <0.001 0.256

SES1, SES2, SES3 represent the three factors extracted from the scale using structural equation modeling. SA1, SA2, SA3, SA4 represent the four factors extracted from the scale using 
structural equation modeling.
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interplay between self-esteem and internet addiction, with social 
anxiety identified as a pivotal mediator. This suggests that adolescents 
with lower self-esteem may be more susceptible to developing internet 
addiction, potentially using the internet as a maladaptive coping 
strategy that could be further complicated by social anxiety.

4.1 The status quo and prevalence of 
internet addiction

The study identified significant differences among the mild 
internet addiction group, severe internet addiction group, and normal 
internet use group concerning age, gender, maternal education, 
parent–child relationship, parental control, family annual income, 
academic performance, and average online time. In terms of age, a 
higher prevalence of internet addiction was observed among younger 

(<18 years) adolescents compared to their older counterparts 
(≥18 years), with significant differences observed between the normal 
internet usage group, mild internet usage group, and severe internet 
usage group. It is posited that younger teenagers may exhibit poorer 
self-control, potentially contributing to their heightened susceptibility 
to internet addiction. This finding diverges from the study by Ko et al. 
(49), which involved 2,293 seventh-grade adolescents across 10 junior 
high schools in Taiwan, and concluded that there was no difference in 
age between the internet addiction group and the non-internet 
addiction group (49). This result is in line with Shao et al.'s 2018 meta-
analysis on the prevalence of internet addiction among Chinese 
college students, which found the detection rate was higher in male 
students (16%) than female students (8%) (50). In contrast, Kang 
et al.'s 2023 cross-sectional survey of 5,824 college students from 8 
universities in China also pointed out that the prevalence of IA was 
slightly higher in females than in males (51). This discrepancy may 
be related to the increased demand for online social interaction, such 
as through WeChat, and online shopping, such as on Taobao, among 
females (52).

Several studies, including our, have suggested that annual family 
income serves as a potential risk factor of internet addiction (53, 54). 
This association may be attributed to the increased opportunities for 
teenagers from financially stable families to engage with the internet. 
The results of this study also reveal a significant relationship between 
internet addiction and parental control, which aligns with the findings 
of Wu et al. 2014 cross-sectional study conducted in vocational high 
schools and higher vocational colleges in Anhui Province, indicating 
that parental control is an important risk factor for adolescent internet 
addiction (55). In the process of youth transformation and 
development, parental monitoring or guidance of leisure activities is 
particularly essential. Additionally, disparities in mothers’ education 
levels were observed among the normal internet use group, mild 
internet addiction group, and severe internet addiction group, aligning 
with studies such as Wang W et al. which investigated 998 middle 
school students across five schools in Wuhan and Shanghai, China, 
and found consistent results. However, Seyrek et al. (56) found no 
significant differences in the educational levels of mothers among 
Turkish adolescents categorized into normal internet users, those with 
mild internet addiction, and those with severe internet addiction, 
based on a cross-sectional study involving 468 students from private, 
vocational, and public schools (56). Furthermore, our study 
highlighted the significance of the parent-adolescent relationship as a 

TABLE 3 The correlations of internet addiction, self-esteem, and social anxiety.

IA score SES1 SES2 SES3 SA1 SA2 SA3 SA4

IA score 1

SES1 0.222** 1

SES2 0.112** 0.011 1

SES3 0.267** 0.395** 0.297** 1

SA1 0.317** 0.326** 0.132** 0.251** 1

SA2 0.347** 0.341** 0.130** 0.252** 0.788** 1

SA3 0.337** 0.326** 0.124** 0.254** 0.810** 0.793** 1

SA4 0.153** 0.150** 0.064** 0.105** 0.510** 0.485** 0.496** 1

SES1, SES2, SES3 represent the three factors extracted from the scale using structural equation modeling. SA1, SA2, SA3, SA4 represent the four factors extracted from the scale using 
structural equation modeling. **: p < 0.01.

FIGURE 1

The confirmatory factor analysis of the measurement model for the 
accept fit of the data.
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risk factor for adolescent internet addiction, consistent with findings 
from previous research (57, 58). In a sense, it is implying that elevated 
parent-juvenile conflict was associated with a higher prevalence of 
internet addiction among adolescents, emphasizing the importance of 
fostering a harmonious family environment for teenage well-being. 
Moreover, adolescents’ academic performance emerged as a risk factor 
for internet addiction, with a relatively low incidence observed among 
individuals with commendable academic achievements, corroborating 
findings from various studies (59, 60). Lastly, our study indicated a 
significant relationship between increased average daily online time 
and the development of internet addiction, consistent with previous 
research findings (42, 61).

We acknowledge that the sample size for severe internet addiction 
is relatively small (21 individuals), which may limit our ability to 
conduct an in-depth analysis of this specific group. Nonetheless, it is 
important to note that the prevalence of severe internet addiction in 
the general population is inherently low, as supported by existing 
literature (62, 63). Future research should delve into the longitudinal 
progression of internet addiction among adolescents, particularly in 
vocational school settings. It should also examine how gender-specific 
factors influence the development of internet addiction. Additionally, 
the role of family dynamics, including parental control and family 
income, should be further explored to inform potential interventions. 
Educational strategies to bolster academic performance and mitigate 
the risk of internet addiction also warrant investigation. Lastly, the 

influence of socio-economic status on internet addiction should 
be scrutinized to guide policy and intervention efforts.

4.2 Differences in stressful self-esteem and 
social anxiety

Adolescents in vocational schools are likely to suffer from 
inferiority due to their poor academic performance. Low levels of 
self-esteem, characterized by negative self-evaluation and social 
anxiety, are prevalent among this demographic. In this study, self-
esteem, self-doubt, and self-denial were used to evaluate adolescents’ 
self-esteem. Inaccurate self-recognition among adolescents can 
precipitate various negative outcomes. Our findings revealed that 
levels of self-esteem were higher in the normal internet usage group 
compared to the mild and severe internet addiction groups. This 
aligns with the results of Shi et al.’s relatively large-scale survey of 
3,065 students across six high schools in Shanghai, China, which 
demonstrated a significant negative correlation between internet 
addiction and self-esteem (64). Similarly, Dai et al.’s survey of 1,912 
students in 50 classes from the East, South, and Central regions of 
mainland China using a hierarchical linear model also indicated that 
students with low self-esteem are at a higher risk of IA compared to 
those with high self-esteem (65). Perspective studies proposed that 
low self-esteem may contribute to internet addiction by offering 

FIGURE 2

Structural equation model of the relationships between self-esteem, social anxiety and internet addiction. Circles represent latent variables and 
rectangles represent measured variables.

TABLE 4 The model fit and the effects of self-esteem on internet addiction through social anxiety in different subgroups.

χ2 CFI NFI GFI RMSEA Direct 
effects

Indirect 
effects

Total 
effects

Age 14–18 years 317.327 0.970 0.966 0.970 0.061 0.473** 0.164** 0.637**

18–24 years 729.240 0.975 0.973 0.977 0.056 0.517** 0.227** 0.744**

Gender Male 1000.231 0.964 0.963 0.965 0.070 0.277** 0.108** 0.385**

Female 729.240 0.975 0.973 0.977 0.056 0.517** 0.227** 0.744**

**: p < 0.01.
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individuals a virtual refuge to fulfill their internal needs (66). From a 
CBT perspective, low self-esteem can lead to maladaptive coping 
mechanisms, such as excessive internet use, as a way to escape 
negative self-perceptions and social anxiety. This aligns with 
perspective studies that suggest low self-esteem may contribute to 
internet addiction by offering a virtual refuge to fulfill internal 
needs (67).

Tan et al., utilizing a generalised mixed linear model, discovered 
in their study of 4,647 university students across 42 institutions in 20 
major Chinese cities that social anxiety has a direct impact on internet 
addiction among college students, and it emerges as a common mental 
health issue for adolescents dealing with internet addiction (68). Our 
study corroborates this trend, indicating a heightened likelihood of 
social anxiety among internet-addicted teenagers. Specifically, both 
the mild and severe internet addiction groups exhibited higher 
prevalence rates of social anxiety compared to the normal internet 
usage group. Moreover, the Internet Addiction Test (IAT) score 
positively correlated with levels of social anxiety. CBT would suggest 
that social anxiety leads to avoidance behavior and that the internet 
provides a platform for adolescents who may overuse the internet to 
cope with social anxiety. This avoidance behavior reinforces negative 
thinking patterns and leads to a vicious cycle of increased internet use 
and social anxiety (69).

The findings of this study highlight the critical role of low self-
esteem and social anxiety in the development of internet addiction 
among adolescents. To address these issues, CBT offers a robust 
framework for intervention. For adolescents with low self-esteem, self-
compassion training could be an effective intervention. This approach 
encourages individuals to adopt a kinder and more accepting attitude 
towards themselves, which may counteract negative self-evaluations 
(70). Given that our study found lower self-esteem levels in the 
internet addiction groups, self-compassion training could help these 
adolescents develop a healthier self-concept and reduce their reliance 
on the internet as a source of self-worth. By fostering self-compassion, 
adolescents may learn to treat themselves with kindness and recognize 
that their self-worth does not depend on external validation (71). This 
shift in perspective could potentially mitigate the need for excessive 
internet use as a means of seeking validation and, in turn, reduce the 
risk of internet addiction.” In addition, exploring the therapeutic 
potential of addressing social anxiety could provide insights into 
reducing rates of internet addiction. Exposure techniques within CBT 
frameworks could be particularly effective in treating social anxiety 
(72). These techniques involve using exposure therapy to gradually 
expose adolescents to feared social situations in a controlled manner. 
Lin et  al. found that arousal feedback–based exposure therapy is 
effective in alleviating symptoms of social anxiety, particularly public 
speaking anxiety (73). This suggests that such exposure techniques 
could provide a promising approach to addressing social anxiety, 
reducing reliance on the internet as a coping mechanism.

4.3 The mediation model of internet 
addiction

To date, few studies have explored the role of self-esteem in the 
development of internet addiction or the construction of models 
elucidating the pathways from self-esteem to internet addiction. This 
study assumes that social anxiety serves as a mediator in the 

relationship between self-esteem and internet addiction, employing 
structural equation modeling to test hypotheses. The fitted statistics of 
both the measurement model and the structural model exhibit good 
fit with the data (see Figure 1). The relationship between internet 
addiction and self-esteem (r = 0.39) is slightly stronger than the 
association between social anxiety and internet addiction (r = 0.38). 
From the results of the structural model, the standardized path 
coefficients including self-esteem, social anxiety (β = 0.43) and social 
anxiety internet addiction (β = 0.26) were statistically significant. 
These findings from the structural model provide support for the 
hypothesis that self-esteem indirectly influences internet addiction 
through social anxiety. The results show that there is a significant 
positive correlation between social anxiety and internet addiction. The 
path from internet addiction to self-esteem (β = 0.28) is similarly 
significant, indicating the presence of the relationship between self-
esteem and internet addiction. The indirect effect of self-esteem on 
internet addiction through social anxiety was found to be 0.11, while 
the total impact of life events on internet addiction was 0.39. The 
percentage of direct influence and indirect influence was calculated as 
71.65 and 28.35%, respectively. The value of the standardized path 
coefficient indicates that the self-esteem directly contributes to 
internet addiction, and also indirectly leads to internet addiction 
through social anxiety. In addition, it was observed that the direct 
effect was greater than the indirect effect. Ultimately, the findings 
support the hypothesis that self-esteem can indirectly lead to internet 
addiction through social anxiety among adolescents.

It is worth noting that the direct effect of self-esteem on internet 
addiction was stronger than the indirect effect through social anxiety. 
This finding may be  attributed to the multifaceted nature of self-
esteem and its broader impact on adolescent behavior. Self-esteem is 
a fundamental psychological construct that influences various aspects 
of an individual’s life, including their motivation, goal-setting, and 
coping strategies. Adolescents with lower self-esteem may be more 
prone to internet addiction (74) not only because of social anxiety but 
also due to other factors such as a lack of self-efficacy, negative self-
perception (17), and the search for validation through online activities 
(75). In this context, the direct effect of self-esteem on internet 
addiction may reflect a more general tendency for individuals with 
low self-esteem to engage in maladaptive behaviors as a means of self-
regulation. Moreover, the partial mediation effect indicates that while 
social anxiety is an important mediator, it is not the sole pathway 
through which self-esteem influences internet addiction. Other 
potential mediators, such as negative affect and the negative semantic 
dimensions of relationship satisfaction (76), may also play a role in 
this relationship. Future research could explore these additional 
pathways to provide a more comprehensive understanding of the 
mechanisms underlying the association between self-esteem and 
internet addiction.

Our research integrates cognitive-behavioral theories to propose 
that self-esteem is a fundamental determinant that may predispose 
individuals to internet addiction. Social anxiety is hypothesized to 
mediate this relationship, potentially exacerbating the risk of 
developing internet addiction. These results contribute to a deeper 
understanding of the psychological mechanisms underlying internet 
addiction and suggest that interventions targeting self-esteem and 
social anxiety could be pivotal in mitigating the risk of internet 
addiction among adolescents. The bidirectional relationship between 
self-esteem and internet addiction, as well as the mediating role of 
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social anxiety, underscores the complexity of this issue and the need 
for a multifaceted approach to prevention and treatment strategies.

4.4 Limitations

The present study acknowledges several inherent limitations that 
warrant further elaboration. Primarily, the research employs a cross-
sectional design, which inherently restricts the capacity to infer 
causality between the variables under observation. This design limits 
our understanding of the temporal sequence of events as it captures 
data at a single point in time. Additionally, measures that rely on self-
report introduce potential biases such as social desirability bias and 
recall bias. Though the results of Harman’s single-factor test, with 
percentages below 40% for all factors, indicate that CMV is not a 
significant concern in our study, participants may wish to present a 
favorable image of themselves or have difficulty accurately recalling 
past events, which may affect the accuracy and reliability of the data 
collected. Moreover, while the sample size encompasses Chinese 
vocational school students from five different cities/regions within 
Anhui province, it may not be  fully representative of all Chinese 
vocational school students. Therefore, a larger and more diverse 
sample is required to validate the current hypothesis.

5 Conclusion

This study provides a comprehensive examination of the intricate 
relationship between self-esteem, social anxiety, and internet addiction 
among adolescents. Our findings indicate that self-esteem is both 
directly and indirectly linked to internet addiction, with social anxiety 
serving as a significant mediator. This suggests that adolescents with 
lower self-esteem may be  more susceptible to internet addiction, 
potentially due to the role of social anxiety as an intermediary factor. 
The implications of these findings extend beyond the individual level, 
offering valuable insights into the societal factors that contribute to 
the prevalence of internet addiction among young people. By 
understanding the role of self-esteem and social anxiety, we can better 
appreciate the complex interplay of psychological and behavioral 
factors in the development of internet addiction. This has broader 
societal implications, suggesting that interventions aimed at enhancing 
self-esteem and reducing social anxiety could be  instrumental in 
curbing the incidence of internet addiction among adolescents.

For practitioners, it is crucial to create an educational and social 
environment that nurtures self-esteem and provides effective coping 
mechanisms for social anxiety. Schools and community programs 
could integrate modules that focus on developing resilience, emotional 
intelligence, and healthy online behaviors. Furthermore, mental health 
professionals should consider these factors when designing intervention 
strategies, potentially leading to more targeted and effective approaches 
to prevent and treat internet addiction in adolescents.

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 Biomedical 
Ethics Committee of Anhui Medical University. 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

YZ: Writing – original draft. GJ: Writing – original draft. HS: 
Writing  – original draft. CS: Writing  – review & editing. HW: 
Writing – review & editing, Investigation, Methodology. LY: Data 
curation, Formal analysis, Writing  – review & editing. JH: Data 
curation, Formal analysis, Writing  – review & editing. YS: 
Investigation, Methodology, Writing  – review & editing. PS: 
Investigation, Methodology, Writing  – review & editing. XW: 
Investigation, Methodology, Writing – review & editing. XT: Writing – 
review & editing. ZZ: Writing – review & editing, Conceptualization, 
Project administration, Validation.

Funding

The author(s) declare that no financial support was received for 
the research and/or publication of this article.

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. Chemnad K, Aziz M, Abdelmoneium AO, Al-Harahsheh S, Baghdady A, Al 

Motawaa FY, et al. Adolescents' internet addiction: does it all begin with their 
environment? Child Adolesc Psychiatry Ment Health. (2023) 17:87. doi: 
10.1186/s13034-023-00626-7

https://doi.org/10.3389/fpubh.2025.1412480
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1186/s13034-023-00626-7


Zhu et al. 10.3389/fpubh.2025.1412480

Frontiers in Public Health 11 frontiersin.org

 2. Floros G, Mylona I. Association of Cyberbullying and Internet use Disorder. Curr 
Addict Rep. (2022) 9:575–88. doi: 10.1007/s40429-022-00440-9

 3. Ye XL, Zhang W, Zhao FF. Depression and internet addiction among adolescents:a 
meta-analysis. Psychiatry Res. (2023) 326:115311. doi: 10.1016/j.psychres.2023.115311

 4. Zhang W, Pu J, He R, Yu M, Xu L, He X, et al. Demographic characteristics, family 
environment and psychosocial factors affecting internet addiction in Chinese 
adolescents. J Affect Disord. (2022) 315:130–8. doi: 10.1016/j.jad.2022.07.053

 5. Andreassen CS, Pallesen S, Griffiths MD. The relationship between addictive use of 
social media, narcissism, and self-esteem: findings from a large national survey. Addict 
Behav. (2017) 64:287–93. doi: 10.1016/j.addbeh.2016.03.006

 6. Hawi NS, Samaha M, Griffiths MD. Internet gaming disorder in Lebanon: 
relationships with age, sleep habits, and academic achievement. J Behav Addict. (2018) 
7:70–8. doi: 10.1556/2006.7.2018.16

 7. Bandura A. (1986). Social foundations of thought and action: a social cognitive 
theory. J. Appl. Psychol. (1986) 12:1. doi: 10.2307/258004

 8. Chen L, Li J, Huang J. COVID-19 victimization experience and college Students' 
Mobile phone addiction: a moderated mediation effect of future anxiety and 
mindfulness. Int J Environ Res Public Health. (2022) 19:7578. doi: 10.3390/ijerph19137578

 9. Hu Z, Zhu Y, Li J, Liu J, Fu M. The COVID-19 related stress and social network 
addiction among Chinese college students: a moderated mediation model. PLoS One. 
(2023) 18:e0290577. doi: 10.1371/journal.pone.0290577

 10. Wei Z, Ren L, Yang L, Liu C, Cao M, Yang Q, et al. The relationship between social 
anxiety and felt stigma in patients with epilepsy: a network analysis. Seizure. (2021) 
92:76–81. doi: 10.1016/j.seizure.2021.08.014

 11. Abend R, de Voogd L, Salemink E, Wiers RW, Pérez-Edgar K, Fitzgerald A, et al. 
Association between attention bias to threat and anxiety symptoms in children and 
adolescents. Depress Anxiety. (2018) 35:229–38. doi: 10.1002/da.22706

 12. Klein AM, Houtkamp EO, Salemink E, Baartmans JMD, Rinck M, van der Molen 
MJ. Differences between self-and peer-rated likability in relation to social anxiety and 
depression in adolescents with mild intellectual disabilities. Res Dev Disabil. (2018) 
80:44–51. doi: 10.1016/j.ridd.2018.05.016

 13. Chiu K, Clark DM, Leigh E. Cognitive predictors of adolescent social anxiety. 
Behav Res Ther. (2021) 137:103801. doi: 10.1016/j.brat.2020.103801

 14. Stein MB, Chen CY, Jain S, Jensen KP, He F, Heeringa S, et al. Genetic risk variants 
for social anxiety. Am J Med Genet B Neuropsychiatr Genet. (2017) 174:120–31. doi: 
10.1002/ajmg.b.32520

 15. Gupta A, Khan AM, Rajoura OP, Srivastava S. Internet addiction and its mental 
health correlates among undergraduate college students of a university in North India. 
J Family Med Prim Care. (2018) 7:721–7. doi: 10.4103/jfmpc.jfmpc_266_17

 16. Ren Y, Yang J, Liu L. Social anxiety and internet addiction among rural left-behind 
children: the mediating effect of loneliness. Iran J Public Health. (2017) 46:1659–68.

 17. Yücens B, Üzer A. The relationship between internet addiction, social anxiety, 
impulsivity, self-esteem, and depression in a sample of Turkish undergraduate medical 
students. Psychiatry Res. (2018) 267:313–8. doi: 10.1016/j.psychres.2018.06.033

 18. Lai CM, Mak KK, Watanabe H, Jeong J, Kim D, Bahar N, et al. The mediating role 
of internet addiction in depression, social anxiety, and psychosocial well-being among 
adolescents in six Asian countries: a structural equation modelling approach. Public 
Health. (2015) 129:1224–36. doi: 10.1016/j.puhe.2015.07.031

 19. Maes M, Nelemans SA, Danneel S, Fernández-Castilla B, Van den Noortgate W, 
Goossens L, et al. Loneliness and social anxiety across childhood and adolescence: 
multilevel meta-analyses of cross-sectional and longitudinal associations. Dev Psychol. 
(2019) 55:1548–65. doi: 10.1037/dev0000719

 20. Klemanski DH, Curtiss J, McLaughlin KA, Nolen-Hoeksema S. Emotion regulation and 
the Transdiagnostic role of repetitive negative thinking in adolescents with social anxiety and 
depression. Cognit Ther Res. (2017) 41:206–19. doi: 10.1007/s10608-016-9817-6

 21. Ciarma JL, Mathew JM. Social anxiety and disordered eating: the influence of 
stress reactivity and self-esteem. Eat Behav. (2017) 26:177–81. doi: 
10.1016/j.eatbeh.2017.03.011

 22. Guo X, Wu S, Dong W, Zhang Y, Su Y, Chen C. The effect of bullying victimization 
on adolescent non-suicidal self-injury: the mediating roles of alexithymia and self-
esteem. Psychol Res Behav Manag. (2024) 17:783–97. doi: 10.2147/prbm.S450195

 23. Krug S, Wittchen HU, Lieb R, Beesdo-Baum K, Knappe S. Family functioning 
mediates the association between parental depression and low self-esteem in adolescents. 
J Affect Disord. (2016) 203:184–9. doi: 10.1016/j.jad.2016.06.008

 24. Masselink M, Van Roekel E, Oldehinkel AJ. Self-esteem in early adolescence as 
predictor of depressive symptoms in late adolescence and early adulthood: the mediating 
role of motivational and social factors. J Youth Adolesc. (2018) 47:932–46. doi: 
10.1007/s10964-017-0727-z

 25. Xiang GH, Tong MJ, Lou C, Zhu SP, Guo WJ, Ke CR. The role of unilateral balloon 
Kyphoplasty for the treatment of patients with OVCFS: a systematic review and Meta-
analysis. Pain Physician. (2018) 21:209–18.

 26. Hiller TS, Steffens MC, Ritter V, Stangier U. On the context dependency of implicit 
self-esteem in social anxiety disorder. J Behav Ther Exp Psychiatry. (2017) 57:118–25. 
doi: 10.1016/j.jbtep.2017.05.005

 27. Pan Z, Zhang DA-O, Hu T, Pan Y. The relationship between psychological Suzhi 
and social anxiety among Chinese adolescents: the mediating role of self-esteem and 
sense of security. Child Adolesc Psychiatry Ment Health. (2018) 12:50. doi: 
10.1186/s13034-018-0255-y

 28. Aydemir O, Akkaya C. Association of social anxiety with stigmatisation and low 
self-esteem in remitted bipolar patients. Acta Neuropsychiatr. (2011) 23:224–8. doi: 
10.1111/j.1601-5215.2011.00565.x

 29. Yen CF, Chou WJ, Liu TL, Yang P, Hu HF. The association of internet addiction 
symptoms with anxiety, depression and self-esteem among adolescents with attention-
deficit/hyperactivity disorder. Compr Psychiatry. (2014) 55:1601–8. doi: 
10.1016/j.comppsych.2014.05.025

 30. Kemigisha E, Nyakato VN, Bruce K, Ndaruhutse Ruzaaza G, Mlahagwa W, 
Ninsiima AB, et al. Adolescents' sexual wellbeing in southwestern Uganda: a cross-
sectional assessment of body image, self-esteem and gender equitable norms. Int J 
Environ Res Public Health. (2018) 15:372. doi: 10.3390/ijerph15020372

 31. Crowe E, Daly M, Delaney L, Carroll S, Malone KM. The intra-day dynamics of 
affect, self-esteem, tiredness, and suicidality in major depression. Psychiatry Res. (2019) 
279:98–108. doi: 10.1016/j.psychres.2018.02.032

 32. Kahraman Ö, Demirci E. Internet addiction and attention-deficit-hyperactivity 
disorder: effects of anxiety, depression and self-esteem. Pediatr Int. (2018) 60:529–34. 
doi: 10.1111/ped.13573

 33. Nie J, Zhang W, Liu Y. Exploring depression, self-esteem and verbal fluency with 
different degrees of internet addiction among Chinese college students. Compr 
Psychiatry. (2017) 72:114–20. doi: 10.1016/j.comppsych.2016.10.006

 34. Lau JTF, Gross DL, Wu AMS, Cheng KM, Lau MMC. Incidence and predictive 
factors of internet addiction among Chinese secondary school students in Hong Kong: 
a longitudinal study. Soc Psychiatry Psychiatr Epidemiol. (2017) 52:657–67. doi: 
10.1007/s00127-017-1356-2

 35. Sharma A, Sharma R. Internet addiction and psychological well-being among 
college students: a cross-sectional study from Central India. J Family Med Prim Care. 
(2018) 7:147–51. doi: 10.4103/jfmpc.jfmpc_189_17

 36. Gür K, Yurt S, Bulduk S, Atagöz S. Internet addiction and physical and 
psychosocial behavior problems among rural secondary school students. Nurs Health 
Sci. (2015) 17:331–8. doi: 10.1111/nhs.12192

 37. Yang L, Chen Y, Zhang M, Zhang J. Pathological online game use of secondary 
vocational school students: current situation and its relation to self-esteem and self-
identity. Front Psych. (2022) 13:937841. doi: 10.3389/fpsyt.2022.937841

 38. Nakayama H, Ueno F, Mihara S, Kitayuguchi T, Higuchi S. Relationship between 
problematic internet use and age at initial weekly internet use. J Behav Addict. (2020) 
9:129–39. doi: 10.1556/2006.2020.00009

 39. Schou Andreassen C, Billieux J, Griffiths MD, Kuss DJ, Demetrovics Z, Mazzoni 
E, et al. The relationship between addictive use of social media and video games and 
symptoms of psychiatric disorders: a large-scale cross-sectional study. Psychol Addict 
Behav. (2016) 30:252–62. doi: 10.1037/adb0000160

 40. Zheng X, Yang Y, Jiang W, He Y, Huang C, Hua Y, et al. Nonconforming gender 
expression and associated problematic smartphone and internet use among Chinese 
adolescents. J Behav Addict. (2023) 12:817–26. doi: 10.1556/2006.2023.00040

 41. Nogueira-López A, Rial-Boubeta A, Guadix-García I, Villanueva-Blasco VJ, 
Billieux J. Prevalence of problematic internet use and problematic gaming in 
Spanish adolescents. Psychiatry Res. (2023) 326:115317. doi: 
10.1016/j.psychres.2023.115317

 42. Lam LT. Risk factors of internet addiction and the health effect of internet 
addiction on adolescents: a systematic review of longitudinal and prospective studies. 
Curr Psychiatry Rep. (2014) 16:508. doi: 10.1007/s11920-014-0508-2

 43. El-Etreby RR, Hamed WE, AbdElhay ES, Kamel NA. Nursing students' attitudes 
toward intimate partner violence and its relationship with self-esteem and self-efficacy. 
BMC Nurs. (2024) 23:210. doi: 10.1186/s12912-024-01868-2

 44. Øie MB, Haugen I, Stubberud J, Øie MG. Effects of goal management training on 
self-efficacy, self-esteem, and quality of life for persons with schizophrenia spectrum 
disorders. Front Psychol. (2024) 15:1320986. doi: 10.3389/fpsyg.2024.1320986

 45. Yen CF, Yen JY, Liu SC, Huang CF, Ko CH. Concern over weight and dieting in 
Taiwanese adolescents: correlations of gender, age, weight, and multidimensional 
characteristics. J Nerv Ment Dis. (2009) 197:202–6. doi: 10.1097/NMD.0b013e3181999356

 46. Liebowitz MR. Social phobia. Mod Probl Pharmacopsychiatry. (1987) 22:141–73. 
doi: 10.1159/000414022

 47. Lu L, Xu DD, Liu HZ, Zhang L, Ng CH, Ungvari GS, et al. Internet addiction in 
Tibetan and Han Chinese middle school students: prevalence, demographics and quality 
of life. Psychiatry Res. (2018) 268:131–6. doi: 10.1016/j.psychres.2018.07.005

 48. Zhou M, Zhu W, Sun X, Huang L. Internet addiction and child physical and mental 
health: evidence from panel dataset in China. J Affect Disord. (2022) 309:52–62. doi: 
10.1016/j.jad.2022.04.115

 49. Ko C-H, Liu T-L, Wang P-W, Chen C-S, Yen C-F, Yen J-Y. The exacerbation of 
depression, hostility, and social anxiety in the course of internet addiction among 
adolescents: a prospective study. Compr Psychiatry. (2014) 55:1377–84. doi: 
10.1016/j.comppsych.2014.05.003

https://doi.org/10.3389/fpubh.2025.1412480
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1007/s40429-022-00440-9
https://doi.org/10.1016/j.psychres.2023.115311
https://doi.org/10.1016/j.jad.2022.07.053
https://doi.org/10.1016/j.addbeh.2016.03.006
https://doi.org/10.1556/2006.7.2018.16
https://doi.org/10.2307/258004
https://doi.org/10.3390/ijerph19137578
https://doi.org/10.1371/journal.pone.0290577
https://doi.org/10.1016/j.seizure.2021.08.014
https://doi.org/10.1002/da.22706
https://doi.org/10.1016/j.ridd.2018.05.016
https://doi.org/10.1016/j.brat.2020.103801
https://doi.org/10.1002/ajmg.b.32520
https://doi.org/10.4103/jfmpc.jfmpc_266_17
https://doi.org/10.1016/j.psychres.2018.06.033
https://doi.org/10.1016/j.puhe.2015.07.031
https://doi.org/10.1037/dev0000719
https://doi.org/10.1007/s10608-016-9817-6
https://doi.org/10.1016/j.eatbeh.2017.03.011
https://doi.org/10.2147/prbm.S450195
https://doi.org/10.1016/j.jad.2016.06.008
https://doi.org/10.1007/s10964-017-0727-z
https://doi.org/10.1016/j.jbtep.2017.05.005
https://doi.org/10.1186/s13034-018-0255-y
https://doi.org/10.1111/j.1601-5215.2011.00565.x
https://doi.org/10.1016/j.comppsych.2014.05.025
https://doi.org/10.3390/ijerph15020372
https://doi.org/10.1016/j.psychres.2018.02.032
https://doi.org/10.1111/ped.13573
https://doi.org/10.1016/j.comppsych.2016.10.006
https://doi.org/10.1007/s00127-017-1356-2
https://doi.org/10.4103/jfmpc.jfmpc_189_17
https://doi.org/10.1111/nhs.12192
https://doi.org/10.3389/fpsyt.2022.937841
https://doi.org/10.1556/2006.2020.00009
https://doi.org/10.1037/adb0000160
https://doi.org/10.1556/2006.2023.00040
https://doi.org/10.1016/j.psychres.2023.115317
https://doi.org/10.1007/s11920-014-0508-2
https://doi.org/10.1186/s12912-024-01868-2
https://doi.org/10.3389/fpsyg.2024.1320986
https://doi.org/10.1097/NMD.0b013e3181999356
https://doi.org/10.1159/000414022
https://doi.org/10.1016/j.psychres.2018.07.005
https://doi.org/10.1016/j.jad.2022.04.115
https://doi.org/10.1016/j.comppsych.2014.05.003


Zhu et al. 10.3389/fpubh.2025.1412480

Frontiers in Public Health 12 frontiersin.org

 50. Shao YJ, Zheng T, Wang YQ, Liu L, Chen Y, Yao YS. Internet addiction detection 
rate among college students in the People's Republic of China: a meta-analysis. Child 
Adolesc Psychiatry Ment Health. (2018) 12:25. doi: 10.1186/s13034-018-0231-6

 51. Kang M, Xu B, Chen C, Wang D. Internet addiction and suicidal ideation among 
Chinese college students: the mediating role of psychotic-like experiences. Front Public 
Health. (2023) 11:1276496. doi: 10.3389/fpubh.2023.1276496

 52. Zhao S, Xu F, Xu Y, Ma X, Luo Z, Li S, et al. Investigating smartphone user 
differences in their application usage behaviors: an empirical study. CCF Trans Pervasive 
Comput Interact. (2019) 1:140–61. doi: 10.1007/s42486-019-00011-4

 53. Bu H, Chi X, Qu D. Prevalence and predictors of the persistence and incidence of 
adolescent internet addiction in mainland China: a two-year longitudinal study. Addict 
Behav. (2021) 122:107039. doi: 10.1016/j.addbeh.2021.107039

 54. Wu CST, Wong HT, Yu KF, Fok KW, Yeung SM, Lam CH, et al. Parenting 
approaches, family functionality, and internet addiction among Hong Kong adolescents. 
BMC Pediatr. (2016) 16:130. doi: 10.1186/s12887-016-0666-y

 55. Wu X-S, Zhang Z-H, Zhao F, Wang W-J, Li Y-F, Bi L, et al. Prevalence of 
internet addiction and its association with social support and other related  
factors among adolescents in China. J Adolesc. (2016) 52:103–11. doi: 
10.1016/j.adolescence.2016.07.012

 56. Seyrek S, Cop E, Sinir H, Ugurlu M, Şenel S. Factors associated with internet 
addiction: cross-sectional study of Turkish adolescents. Pediatr Int. (2017) 59:218–22. 
doi: 10.1111/ped.13117

 57. Wang W, Li D, Li X, Wang Y, Sun W, Zhao L, et al. Parent-adolescent relationship 
and adolescent internet addiction: a moderated mediation model. Addict Behav. (2018) 
84:171–7. doi: 10.1016/j.addbeh.2018.04.015

 58. Zhang C, Brook JS, Leukefeld CG, Brook DW. Longitudinal psychosocial factors 
related to symptoms of internet addiction among adults in early midlife. Addict Behav. 
(2016) 62:65–72. doi: 10.1016/j.addbeh.2016.06.019

 59. Choi D-W, Chun S-Y, Lee SA, Han K-T, Park E-C. The association between 
parental depression and adolescent's internet addiction in South Korea. Ann General 
Psychiatry. (2018) 17:15. doi: 10.1186/s12991-018-0187-1

 60. Kilic M, Avci D, Uzuncakmak T. Internet addiction in high school students in 
Turkey and multivariate analyses of the underlying factors. J Addict Nurs. (2016) 
27:39–46. doi: 10.1097/JAN.0000000000000110

 61. Kumar S, Kumar A, Badiyani B, Singh SK, Gupta A, Ismail MB. Relationship of 
internet addiction with depression and academic performance in Indian dental students. 
Clujul Med. (2018) 91:300–6. doi: 10.15386/cjmed-796

 62. Dong B, Zhao F, Wu X-S, Wang W-J, Li Y-F, Zhang Z-H, et al. Social anxiety may 
modify the relationship between internet addiction and its determining factors in 
Chinese adolescents. Int J Ment Heal Addict. (2019) 17:1508–20. doi: 
10.1007/s11469-018-9912-x

 63. Zhao F, Zhang Z-H, Bi L, Wu X-S, Wang W-J, Li Y-F, et al. The association between 
life events and internet addiction among Chinese vocational school students: the 
mediating role of depression. Comput Hum Behav. (2017) 70:30–8. doi: 
10.1016/j.chb.2016.12.057

 64. Shi Y, Tang Z, Gan Z, Hu M, Liu Y. Association between family atmosphere and 
internet addiction among adolescents: the mediating role of self-esteem and negative 
emotions. Int J Public Health. (2023) 68:1605609. doi: 10.3389/ijph.2023.1605609

 65. Dai B, Lin Y, Lai X, He J, Du M, Hou X, et al. The effects of self-esteem and parental 
phubbing on adolescent internet addiction and the moderating role of the classroom 
environment: a hierarchical linear model analysis. BMC Psychiatry. (2024) 24:55. doi: 
10.1186/s12888-023-05489-y

 66. Wiederhold BK. Low self-esteem and Teens' internet addiction: what have 
we  learned in the last 20 years? Cyberpsychol Behav Soc Netw. (2016) 19:359. doi: 
10.1089/cyber.2016.29037.bkw

 67. Zhang Y, Mei S, Li L, Chai J, Li J, Du H. The relationship between impulsivity and 
internet addiction in Chinese college students: a moderated mediation analysis of meaning in 
life and self-esteem. PLoS One. (2015) 10:e0131597. doi: 10.1371/journal.pone.0131597

 68. Ye S, Cheng H, Zhai Z, Liu H. Relationship between social anxiety and internet addiction 
in Chinese college students controlling for the effects of physical exercise, demographic, and 
academic variables. Front Psychol. (2021) 12:698748. doi: 10.3389/fpsyg.2021.698748

 69. Tan Y, Deng J, Zhang D, Peng C, Peng A. Social anxiety and suicidal ideation 
among middle-school students in China: a mediation model of internet addiction. Front 
Psych. (2024) 14:1337577. doi: 10.3389/fpsyt.2023.1337577

 70. Marshall SL, Parker PD, Ciarrochi J, Sahdra B, Jackson CJ, Heaven PCL. Self-
compassion protects against the negative effects of low self-esteem: a longitudinal study 
in a large adolescent sample. Personal Individ Differ. (2015) 74:116–21. doi: 
10.1016/j.paid.2014.09.013

 71. Neuenschwander R, von Gunten FO. Self-compassion in children and adolescents: 
a systematic review of empirical studies through a developmental lens. Curr Psychol. 
(2024). doi: 10.1007/s12144-024-07053-7

 72. Norton PJ, Price EC. A meta-analytic review of adult cognitive-behavioral 
treatment outcome across the anxiety disorders. J Nerv Ment Dis. (2007) 195:521–31. 
doi: 10.1097/01.nmd.0000253843.70149.9a

 73. Lin XB, Lee TS, Cheung YB, Ling J, Poon SH, Lim L, et al. Exposure therapy with 
personalized real-time arousal detection and feedback to alleviate social anxiety 
symptoms in an analogue adult sample: pilot proof-of-concept randomized controlled 
trial. JMIR Ment Health. (2019) 6:e13869. doi: 10.2196/13869

 74. Khosravi M, Khosrobaki M, Foroutan A. Personality traits and college students' 
internet addiction: the mediating roles of general health and self-esteem. Scand J Psychol. 
(2022) 63:689–97. doi: 10.1111/sjop.12848

 75. Sechi C, Loi G, Cabras C. Addictive internet behaviors: the role of trait emotional 
intelligence, self-esteem, age, and gender. Scand J Psychol. (2021) 62:409–17. doi: 
10.1111/sjop.12698

 76. Zeng G, Zhang L, Fung SF, Li J, Liu YM, Xiong ZK, et al. Problematic internet 
usage and self-esteem in Chinese undergraduate students: the mediation effects of 
individual affect and relationship satisfaction. Int J Environ Res Public Health. (2021) 
18:6949. doi: 10.3390/ijerph18136949

 77. Weimin J, Jie S, Bingyan Y, Lin J. China Minors’ Internet Usage Report. Beijing: 
Social Sciences Academic Press (2020). p. 33.

https://doi.org/10.3389/fpubh.2025.1412480
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1186/s13034-018-0231-6
https://doi.org/10.3389/fpubh.2023.1276496
https://doi.org/10.1007/s42486-019-00011-4
https://doi.org/10.1016/j.addbeh.2021.107039
https://doi.org/10.1186/s12887-016-0666-y
https://doi.org/10.1016/j.adolescence.2016.07.012
https://doi.org/10.1111/ped.13117
https://doi.org/10.1016/j.addbeh.2018.04.015
https://doi.org/10.1016/j.addbeh.2016.06.019
https://doi.org/10.1186/s12991-018-0187-1
https://doi.org/10.1097/JAN.0000000000000110
https://doi.org/10.15386/cjmed-796
https://doi.org/10.1007/s11469-018-9912-x
https://doi.org/10.1016/j.chb.2016.12.057
https://doi.org/10.3389/ijph.2023.1605609
https://doi.org/10.1186/s12888-023-05489-y
https://doi.org/10.1089/cyber.2016.29037.bkw
https://doi.org/10.1371/journal.pone.0131597
https://doi.org/10.3389/fpsyg.2021.698748
https://doi.org/10.3389/fpsyt.2023.1337577
https://doi.org/10.1016/j.paid.2014.09.013
https://doi.org/10.1007/s12144-024-07053-7
https://doi.org/10.1097/01.nmd.0000253843.70149.9a
https://doi.org/10.2196/13869
https://doi.org/10.1111/sjop.12848
https://doi.org/10.1111/sjop.12698
https://doi.org/10.3390/ijerph18136949

	Mediating effect of social anxiety on the association between self-esteem and internet addiction among Chinese vocational school students
	1 Introduction
	2 Materials and methods
	2.1 Participants
	2.2 Instruments
	2.2.1 Socio-demographic characteristics
	2.2.2 Young’s Internet Addiction Test
	2.2.3 The Rosenberg Self-Esteem Scale
	2.2.4 The Liebowitz Social Anxiety Scale
	2.3 Statistical analysis

	3 Results
	3.1 Descriptive statistics
	3.2 Factor structure and model fit analysis of scales
	3.3 Differences in self-esteem and social anxiety between three groups
	3.4 The association between internet addiction, self-esteem and social anxiety
	3.5 Measurement and structural model for detecting mediating effects

	4 Discussion
	4.1 The status quo and prevalence of internet addiction
	4.2 Differences in stressful self-esteem and social anxiety
	4.3 The mediation model of internet addiction
	4.4 Limitations

	5 Conclusion

	References

