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Introduction: Associations between parental anxiety and adolescent internet
addiction have been documented in the literature; however, few studies have
analyzed the role of the family environment in this relationship. This study aims to
explore the relationship between parental anxiety and adolescent internet
addiction while also investigating the indirect relationships involving multiple
dimensions of the family environment and child emotional behavior issues.

Methods: Surveys were conducted among 6,296 parent-child pairs. We
administered SDQ, CIAS-R, and FES-CV to assess adolescents’ issues and
internet addiction, and evaluate family environment. Additionally, parents
completed GAD-7 to assess parental anxiety levels.Results: Correlation analysis
revealed that the family environment and adolescent emotional behavior issues
played an indirect relationship in the link between parental anxiety and
internet addiction.

Discussion: The findings emphasize the importance of addressing parental
anxiety and fostering a positive family environment as effective measures to
alleviate adolescent emotional behavior problems and reduce the risk of
internet addiction.

KEYWORDS

internet addiction, parental anxiety, family environment, emotional, teenager

01 frontiersin.org


https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1341556/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1341556/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1341556/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1341556/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1341556/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1341556/full
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyt.2024.1341556&domain=pdf&date_stamp=2024-06-03
mailto:july-summer@jscdc.cn
mailto:fei.wang@yale.edu
https://doi.org/10.3389/fpsyt.2024.1341556
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.2024.1341556
https://www.frontiersin.org/journals/psychiatry

Wang et al.

1 Introduction

Adolescents’ engagement in online activities plays a vital role in
their leisure, entertainment, and social interactions. However,
internet addiction has become one of the most prevalent
maladaptive behaviors worldwide, with internet gaming disorder
being recognized in the DSM-5 (1). These behaviors pose
substantial threats to the psychological and physical well-being of
adolescents and may impact their future developmental paths (2, 3).
Epidemiological studies, primarily focusing on male patients, have
linked internet addiction to psychosocial challenges,
psychopathological disorders, compromised physical health, and
diminished quality of life (4). Furthermore, the COVID-19
pandemic has led to significant shifts in the lifestyles and learning
routines of adolescents. Spending more time at home has resulted in
increased usage of electronic devices. For adolescents with weaker
self-management abilities, this newfound opportunity may be
utilized for recreational activities, potentially reinforcing their
reliance on the internet (5, 6). These changes may intensify
adolescents’ propensity for internet usage, rendering them more
vulnerable to the perils of internet addiction. Consequently,
internet-related issues among adolescents have become a
prominent societal concern, carrying significant implications for
families and society as a whole (7). Hence, conducting a
comprehensive investigation into the potential predictive factors
of adolescent internet addiction is of paramount importance to
devise effective intervention measures.

Numerous studies have identified certain predictive factors for
internet addiction, such as sleep quality (8), psychopathological
disorders (9), and social support (10). Several studies have
established a link between parental emotional difficulties
(including anxiety, depression, behavioral and psychological
controls), and internet addiction (11, 12), but the impact of
family environment remains worthy of further study. Based on
the family systems theory and ecological systems theory, this study
aims to explore the relationship between parental anxiety and
adolescent internet addiction, while also examining the role of
multidimensional family environment (including intimacy,
conflict, achievement orientation, cultural orientation, recreational
orientation, organization, and control), as well as child emotional
and behavioral issues in this association.

1.1 Parental anxiety and internet addiction

In recent years, there has been widespread concern about the
parental anxiety and its adverse effects on the mental health of
adolescents. Research findings show that approximately 66.8% of
parents in China experience elevated levels of anxiety (13). Studies
underscore the possibility that parental anxiety may lead to
behavioral and psychological control, deterioration in parent-
child relationships, and neglect, particularly as these factors are
closely intertwined with smartphone and internet addiction among
adolescents (14-18). Furthermore, anxious parents may manifest
specific behaviors related to their emotional state (for example,
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excessive worry, nervousness, and manifestation of negative
emotions), this process may lead children to adopt similar ways
of coping with stress and handling emotions as their parents (19). It
could be a key mechanism contributing to adolescent addictive
behaviors, such as internet addiction. While the exact mechanisms
are not fully understood, we believe that parental anxiety may
influence the family atmosphere and shape children’s emotional
coping mechanisms through various pathways. Firstly, anxious
parents may create a tense and uneasy atmosphere within the
family, which could hinder communication among family
members and escalate internal tensions and conflicts (20).
Secondly, anxious parents may exhibit excessive worry,
nervousness, and negative emotions, which could be transmitted
to their children, impacting their emotional state and regulation
abilities (21). For instance, when parents display anxiety and
tension, children may experience feelings of unease and fear, and
may adopt similar emotional coping strategies. Additionally,
anxious parents may tend to employ overly protective or
controlling parenting styles, which could limit children’s
autonomy and self-development, impeding their ability to
effectively manage emotions and cope with stress (22). Therefore,
by researching the potential correlation between parental anxiety
and adolescent “addictive behaviors,” we can gain a deeper
understanding of this phenomenon and provide more targeted
recommendations for intervention measures.

1.2 Family environment and
internet addiction

Regarding family factors, family relationships have been proven
to be a key mediating factor in transmitting parents’ emotional
problems to children’s emotional and behavioral issues. Academic
research emphasizes that family and parenting environments, as a
dynamic system, impact various aspects of adolescents (23-25).
Internet addiction is closely related to the internalizing and
externalizing problems in adolescents. Firstly, internet addiction
is often categorized as an externalizing problem, thus it is likely
influenced by parental anxiety (26). On the other hand,
internalizing problems involve individual’s internal emotions and
psychological states, where internet addiction may serve as a coping
mechanism to escape or alleviate negative emotions (27, 28).
However, previous studies often discuss the family environment
as a whole or focus on specific aspects of it (29). The ecological
systems theory and family systems theory both emphasize the
importance of the environment in individual development. The
ecological systems theory focuses on the interaction between
individuals and their surrounding environment, highlighting the
influence of environmental factors on individuals, and considers the
family as one important ecological system. Within this framework,
individual behavior, emotions, and development are influenced by
the family environment, and the interactions and dynamics among
family members have an impact on individual growth (30, 31). On
the other hand, family systems theory views the family as a holistic
system, emphasizing the interactions and interrelations among
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family members. The behavior, emotions, and relationship quality
of parents affect the stability and functioning of the family system.
Parental anxiety may disrupt the balance of the family system.
Anxious parents may exhibit more tension and negative emotions,
which can affect the interactions and emotional connections among
family members. They may demonstrate excessive control,
detachment, or conflict, leading to a tense and unstable family
atmosphere, which could negatively impact the emotions and
behaviors of adolescents (32, 33). If the family environment is
characterized by tension, instability, or other negative features, it
may have adverse effects on a child’s development. Parental anxiety
can manifest within the family atmosphere, influencing the
emotions and behaviors of the child (33). During the COVID-19
pandemic, one study focused on investigating the overall impact of
the family environment on children’s diet and nutritional status
(34). In contrast, research examining the role of family intimacy in
collaborative esports using the Switch device concentrated on the
dimension of family relationship intimacy (35), aiming to
understand its specific effects on the gaming experience. This type
of study, which delves into specific family dimensions, holds
significant importance as it helps us comprehend how a particular
family factor can have a comprehensive impact on individual
behavior and health in diverse contexts. By exploring multiple
dimensions of the family environment, this paper aims to
precisely grasp the mechanisms through which the family
influences individuals in specific situations, providing more
targeted recommendations and strategies for future family-based
interventions. For example, if research reveals that the way a family
resolves conflicts is related to the psychological well-being of
adolescents, intervention measures can focus on providing
training in conflict resolution skills to help family members
effectively address conflicts and stressors. Similarly, if it is found
that family cohesion is associated with adolescents’ adaptability,
interventions may involve strengthening communication and
support networks among family members to enhance adolescents’
emotional stability and social adaptation skills. Therefore, through
targeted intervention measures, different needs within the family
can be better addressed, leading to specific improvements in family
dynamics and individual health. This study employs a
multidimensional conceptualization of the family environment,
incorporating multiple subscales to comprehensively assess
various aspects within the family. These subscales cover
dimensions such as cohesion, emotional expression, conflict
resolution, individual independence, achievement orientation,
cultural interest, recreational activities, moral-religious
orientation, organization, and control among family members. By
meticulously examining the impact of each family environmental
construct, we aim to provide a more profound and comprehensive
understanding of the relationship between family factors and
adolescent internet addiction. For example, in families
characterized by low intimacy and high conflict, adolescents may
opt for online social interactions as an alternative to communicating
with their parents, resulting in spending more time on the internet.
In families characterized by low intimacy and high conflict,
adolescents often opt for online social interactions as a substitute
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for communication with their parents, consequently spending more
time on the internet. In such scenarios, the social circle of
adolescents plays a crucial role in the development of their
addictive behaviors. Research indicates that associating with peers
and friends who exhibit addictive behaviors significantly increases
the risk of adolescents developing their own addictive tendencies
(36). These adolescents are more likely to encounter peers already
addicted to the internet, and they are influenced by the behaviors
and attitudes of their peers (37). They may emulate their peers’
behaviors or be influenced by them, thereby exacerbating their own
internet usage and addiction. Additionally, with low parent-child
intimacy and frequent family conflicts, parents often lack adequate
guidance in helping their children establish healthy friendships.
This contributes to the difficulty in correcting these adolescents’
poor socializing tendencies. Similarly, in households with limited
engagement in recreational activities, where parents spend less time
playing with their children, adolescents may be more inclined to use
the internet to fulfill their entertainment needs (38). In such an
environment, if the family lacks organization and rules are unclear,
adolescents may feel a lack of guidance and structure (39), thus
more likely to become immersed in the online world to seek self-
organization and rules. Simultaneously, we will also explore the
relationship between family environment and adolescent internet
addiction in the dimensions of cohesion (40), conflict resolution
(41), achievement orientation (42), cultural interest (43), and
recreational activities (44). Therefore, this paper also aims to
investigate the relationship between family environment and
adolescent internet addiction across these dimensions, seeking to
identify family environmental factors that predict adolescent
internet addiction.

1.3 Adolescent emotional and behavioral
issues and internet addiction

Previous studies have demonstrated a strong relationship
between internet addiction and the mental well-being of
adolescents. For instance, internet addiction may increase
susceptibility to depression and anxiety (45), negatively impact
academic performance, physical exercise, and sleep, and even
have a moderate correlation with Attention Deficit Hyperactivity
Disorder (ADHD) (46). Adolescents facing emotional challenges,
such as academic pressure, family issues, and social challenges, may
resort to excessive internet use to escape reality and alleviate
emotional distress (47). Prolonged immersion in the online world
may also lead to social isolation in adolescents, leading to a lack of
emotional and interpersonal skills in facing real-life situations,
thereby increasing the risk of emotional problems (48, 49). Most
previous research has primarily examined the relationship between
internet addiction and the mental health of adolescents, however,
this study will assess five aspects, including emotional symptoms,
conduct problems, hyperactivity, peer problems, and prosocial
behavior, to explore the connection between adolescent emotions
and behaviors and internet addiction from the perspectives of
internalizing and externalizing issues.
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1.4 Parental anxiety, family environment,
and adolescent emotional and
behavioral issues

Regarding individual factors, numerous studies have confirmed
that parental anxiety and depression may significantly influence the
anxiety and depression of adolescents, potentially fostering internet
addiction. Parents with anxiety may excessively focus on negative
events (50), leading to intensified parenting stress and resulting in
internalizing and externalizing problems in their children (51). The
family environment is inseparable from emotional and behavioral
challenges in adolescents. Families with mental health issues often
exhibit weakened cohesion, diminished adaptability, and increased
conflict, making children more susceptible to disturbances in
psychosocial functioning and stress response systems (52, 53).
The literature on the relationship between parental parenting
styles and family environment suggests that adolescents with
higher levels of parental anxiety may experience increased levels
of family conflict. Additionally, findings indicate that adolescents
with higher levels of anxiety tend to perceive their parents as more
isolated within the family environment, excessively concerned with
others’ opinions, and feel ashamed of their own perceived
inadequacies (54). While previous studies often focused solely on
either parental individual factors or family environmental factors,
our research simultaneously considered both of these influencing
factors, thoroughly exploring their associations with adolescent
emotional and behavioral issues.Additionally, we conducted
meticulous analysis to thoroughly study the relationships among
these factors. Although cross-sectional data cannot provide causal
evidence, our emphasis is on elucidating the correlations between
these factors. This comprehensive approach aids in better
identifying factors that are more predictive of the severity of
internet addiction.

1.5 The current study

In summary, the escalating recognition of the detrimental
impact of parental anxiety on adolescent mental health parallels
the growing global concern over the increasing prevalence of
internet addiction among this demographic. However, a research
gap exists, notably the lack of a detailed categorization of the family
environment into different dimensions to explore their
relationships with other factors separately. Additionally, previous
studies using small samples may have compromised the credibility
and statistical significance of the findings. To address this gap, we
propose the following specific research questions and hypotheses.
Hypothesis one suggests that family environment variables
(including closeness, conflict, achievement orientation, cultural
orientation, recreational orientation, organization, and control)
play an indirect role in the impact of parental anxiety on
adolescent internet addiction. Hypothesis two anticipates that
adolescent emotional and behavioral issues will generate an
indirect relationship between family environment variables and
internet addiction. Through the study of these factors, our aim is
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to explore the relationship between parental anxiety, family
environment, adolescent emotional and behavioral issues, and
internet addiction. It is hoped that this research will provide
support for the establishment of intervention measures to address
adolescent internet addiction, further improve family
environments, and enhance the overall well-being of adolescents.

2 Method
2.1 Participants

We conducted a questionnaire survey among students aged 10-
18 and their parents in Taizhou, Yixing, and Sheyang in Jiangsu
Province, China. Prior to the survey, we obtained informed consent
from all participants. To ensure representation, we selected 1-2
primary schools, 1-2 middle schools, and 1-2 high schools in each
location, using a cluster stratified random sampling method.
Utilizing a convenient and efficient online self-monitoring system,
we assessed the psychological health status of individual students
and the overall well-being of the student community through self-
assessment questionnaires completed by both students and parents.
We collected a total of 6,296 valid questionnaires, among
adolescents, there are 2,884 females and 3,412 males, and among
parents, there are 5,294 mothers and 1,002 fathers.

2.2 Measures

We administered the Strengths and Difficulties Questionnaire
(SDQ), the Revised Chen Internet Addiction Scale (CIAS-R), and
the Family Environment Scale-Chinese Version (FES-CV) to assess
adolescents’ emotional and behavioral issues, measure the extent of
internet addiction, and evaluate the family environment,
respectively. Additionally, for parents, we utilized the Generalized
Anxiety Disorder-7 scale (GAD-7) to assess the level of
parental anxiety.

2.2.1 Strengths and difficulties questionnaire

SDQ was a self-report questionnaire with 25 items that was
developed by Goodman (55) with the aim of measuring the mental
strengths manifested in children and the difficulties faced by the
children, we administered this questionnaire as a self-report for
adolescents. It had five subscales, including subscales of emotional
symptoms (e.g., Many worries, often seems worried), conduct
problems (e.g., Often lies or cheats), hyperactivity (e.g., Thinking
things out before acting), peer problems (e.g., Rather solitary, tends
to play alone), and prosocial scale (e.g., Kind to younger children).
Participants responded to each item via a three-point scale (1 = “not
true,” 2 = “somewhat true,” and 3 = “certainly true”), and high
scores indicate high levels of mental strengths and difficulties. The
Chinese version of the SDQ had good reliability and validity (56,
57), and the Cronbach’s alpha of the total four subscales was 0.71. In
calculating adolescent emotional and behavioral issues, we utilized
the total scores of emotional symptoms, conduct problems,
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hyperactivity symptoms, and peer problems. The total difficulty
score, with a range from 0 to 40, was categorized as follows: scores
equal to or less than 13 were considered within the normal range,
scores from 14 to 16 were categorized as borderline, and scores
ranging from 17 to 40 were considered abnormal.

2.2.2 The revised Chen internet addiction scale

CIAS-R was a modified version of the Chinese Internet
Addiction Scale (CIAS) developed by Taiwanese scholars (57),
including Chen Shu-Hui. It consisted of 26 items grouped into
“Core Symptoms of Internet Addiction” and “Internet Addiction-
Related Problems.” Adolescent participants completed self-reports
of the CIAS-R. The “Core Symptoms of Internet Addiction” factor
comprised three sub-factors: Compulsive Use of the Internet,
Withdrawal Symptoms of Internet Addiction, Tolerance
Symptoms of Internet Addiction. The “Internet Addiction-Related
Problems” factor included two sub-factors: Interpersonal and
Health-Related Problems of Internet Addiction, Time
Management Problems. Participants rate each item on a 4-point
scale (1 = “Not at all,” 2 = “Slightly,” 3 = “Moderately,” and 4 =
“Severely”). The score for each factor was the sum of the scores of
the items it contains. In the calculation, we summed up the scores of
these two factors to assess the severity of internet addiction, higher
scores indicated a more severe level of Internet addiction. Adopting
the recommended cutoffs for adolescents (58), respondents with
CIAS-R scores of 64 or above were classified as Internet addicted.
Cronbach’s alpha of the total score of CIAS-R was reported to range
from 0.90 [10] to 0.95 (59) in university students, and was 0.97 in
the present study.

2.2.3 Family environment scale-Chinese version
FES-CV was a self-report questionnaire introduced and revised
by Fei Lipeng et al. in 1991 (60), adapted from the FES developed by
Moss et al. in 1981 (61), this was a self-report questionnaire for
adolescents. It aimed to assess 10 different family environmental
characteristics and explore the impact of the family on individuals.
This questionnaire encompassed ten subscales aimed at evaluating
various relational characteristics within the family environment.
These subscales included Cohesion, which measured the
commitment and support among family members;
Expressiveness, which gauged the encouragement of emotional
expression within the family; Conflict, which assessed the
openness of anger expression and conflict resolution;
Independence, which examined the level of esteem, self-
confidence, and independence among family members;
Achievement Orientation, which appraised the family’s
perspective on achievement and competition in general activities;
Intellectual-Cultural Orientation, which indicated the family’s
interest in political, intellectual, and cultural pursuits; Active-
Recreational Orientation, which assessed family involvement in
recreational activities; Moral-Religious Orientation, which
measured the emphasis on ethnicity, religion, and values among
family members; Organization, which evaluated the planning and
responsibility allocation for family activities; and Control, which
determined the extent to which rules and procedures were used by
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family members to structure their lives (62). The scale consisted of
90 true/false items divided into 10 subscales. However, it was found
that the subscales measuring Independence, Moral-Religious
Emphasis, and Expressiveness demonstrated relatively poor
internal consistency reliability, possibly due to their content being
less suitable for Chinese culture. Therefore, for the purpose of this
screening, 7 subscales (Closeness, Conflict, Achievement
Orientation, Cultural Orientation, Recreational Orientation,
Organization, and Control) with better reliability and validity
were selected, resulting in a total of 63 true/false items utilized.
The FES-CV demonstrated good reliability and validity, except for
three subscales: expressiveness, independence, and moral-religious
orientation. These subscales were excluded from our study; thus, a
total of seven subscales were utilized. The Cronbach’s o coefficients
for the cohesion, conflict, intellectual-cultural, organization,
achievement, active-recreation, and control subscales were 0.813,
0.807, 0.798, 0.764, 0.712, 0.726, and 0.708, respectively, indicating
satisfactory internal consistency reliability for the measurement
instrument (63).

2.2.4 Generalized anxiety disorder-7 scale

GAD-7 was a self-report screening tool developed by Stanley
Rachman (64) with the aim of measuring parent’s anxiety
symptoms, this was also the sole self-report applied to parents.
This scale comprised 7 items (worry, tension, irritability, muscle
pain, fatigue, difficulty concentrating, and irritability), each
assessing various aspects of anxiety symptoms. Participants rated
each item on a four-point scale ranging from “0 =not experienced at
all” to “3 =experienced almost every day”.The scale had a total score
of 21 points, achieved by adding up the scores from each item given
by the test taker, and a higher score indicates a greater level of
anxiety.The assessment criteria for anxiety were as follows: A score
of 0-4 indicates no symptoms of anxiety; 5-9 points suggest possible
mild anxiety symptoms; 10-13 points may indicate moderate
anxiety symptoms; 14-18 points could suggest moderately severe
anxiety symptoms; and a score of 19-21 may indicate severe anxiety
symptoms.The Chinese version of GAD-7 was widely used in
research and clinical practice, and had a Cronbachs alpha of 0.89.

2.3 Data analysis

The current study employed a series of well-defined steps for
data analysis. Firstly, a total of 10,232 pairs of parents and children
completed the questionnaire survey. To meticulously clean the data,
the author implemented rigorous measures to exclude outliers.
During this process, it was noted that some participants provided
answers in demographic questions that did not match the given
options. Consequently, these outliers were removed by the author to
ensure the accuracy and reliability of the data. Subsequently, data
from participants who did not complete questions related to
parental anxiety, family environment, adolescent emotional
behavior, and teenage internet addiction were further excluded.
The final dataset comprised 6,296 valid responses. A descriptive
analysis of demographic characteristics was then conducted,
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wherein the participants were grouped based on the levels of
parental anxiety. The family environment was categorized into
seven dimensions, and a direct model was employed to explore
the intricate relationships between all variables. For the purpose of
conducting indirect association analysis, one independent variable
(parental anxiety), one dependent variable (adolescent internet
addiction), and two intermediary variables (family environment
and adolescent emotional and behavioral difficulties) were utilized.
We categorized parental anxiety into three levels and conducted
analysis of variance (ANOVA) among these levels. Additionally, we
employed Pearson product-moment correlation analysis to explore
the relationships between each variable. Each dimension of the
family environment underwent separate analysis for indirect
associations. To perform the data analysis, SPSS and the
PROCESS computational macro were employed, facilitating
indirect association and moderation analyses within SPSS.
Additionally, the indirect association model was analyzed using
AMOS. To ensure the robustness of the indirect association effects,
a bootstrapping procedure with 5,000 bootstrap samples was
employed to estimate the 95% confidence intervals.Control
variables such as age, gender, and grade were carefully included
in the model as covariates to account for potential confounding
factors. Significance assessment was conducted using two-tailed
tests, with a p-value set at 0.05.Furthermore, it is important to note
that all analyses were conducted using SPSS 24.0 for Windows,
ensuring standardized and reliable data processing.

3 Results
3.1 Demographic characteristics

In the survey, 6296 pairs of adolescents and parents took part.
Among the adolescents, 3412 (54.2%) of them were male, and 2884
(45.8%) of them were female, with an average age of 13.45 years
(SD=2.07). There are 650 individuals addicted to mobile and
electronic products, with a detection rate of 10.3% for mobile and
electronic product addiction. Table 1 classified parents into groups
based on their anxiety levels and compared their differences in
family environment, emotional and behavioral issues of
adolescents, and internet addiction. The analysis revealed
significant variations among the groups, indicating the potential
impact of parental anxiety on these aspects.

3.2 Preliminary correlation analyses

The results reveal significant positive correlations between
parental anxiety, adolescent emotional and behavioral issues, and
adolescent internet addiction variables (Table 2). These three
factors show negative correlations with family environment’s
intimacy, entertainment, achievement, culture, and organization,
while they exhibit positive correlations with its control and conflict.
These correlations align with our expectations, indicating support
for our hypotheses that there is a close association between parental
anxiety, adolescent emotional and behavioral issues, and adolescent
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internet addiction. Furthermore, these correlations are statistically
significant in some instances, further emphasizing their importance
and influence. It is worth noting that no significant correlation was
found between parental anxiety and adolescent emotional and
behavioral issues in the dimension of family environment control.

3.3 Indirect relationship analysis

We conducted an analysis of indirect relationships using
regression analysis and bootstrapping, following Hayes’ (65)
method, to examine the indirect influence of various dimensions
of the family environment and emotional behavioral issues in
adolescents on the relationship between parental anxiety and
internet addiction. The results of the analysis are presented in
Table 3 and Figure 1. After accounting for sociodemographic
variables (age, gender, grade), the direct effects, indirect effects,
and total effects of the model were found to be statistically
significant. Additionally, the non-parametric bootstrapping
method confirmed the statistical significance of the indirect effects
of each factor.

The relationship analysis regarding family environment
intimacy and adolescent emotional/behavioral issues revealed
significant effects between parental anxiety and adolescent
internet addiction. The calculated indirect effect was 0.3573, with
a confidence interval of [0.2140-0.5005], excluding 0, accounting for
36.87% of the total effect (0.9690) of parental anxiety on adolescent
mobile internet addiction. Importantly, the indirect effect comprises
three pathways, all of which are statistically significant. The first
pathway, facilitated by parental anxiety - family environment
intimacy - adolescent internet addiction, accounted for 9.45% of
the total effect, with a confidence interval of [0.0595-0.1281]. The
second pathway, influenced by parental anxiety - adolescent
emotional/behavioral issues - adolescent internet addiction,
accounted for 27.46% of the total effect, with a confidence interval
of [0.1888-0.3471]. Lastly, the third pathway, involving parental
anxiety - family environment intimacy - adolescent emotional/
behavioral issues - adolescent internet addiction, accounted for
26.21% of the total effect, with a confidence interval of [0.1956-
0.3167]. These findings indicate that family environment intimacy
and adolescent emotional/behavioral issues play an indirect role in
the connection between parental anxiety and adolescent
internet addiction.

Moreover, the findings for other family environment
dimensions, such as entertainment, achievement, cultural, and
organizational aspects, exhibited a similar negative correlation
with parental anxiety. In contrast, family environment conflict
displayed a positive correlation with parental anxiety. These
findings corroborate our initial hypothesis that family
environment intimacy, entertainment, achievement, cultural,
conflict, and organizational aspects, along with adolescent
emotional and behavioral problems, may play a role in the
association between parental anxiety and adolescent internet
addiction. We also compared the overall magnitude of indirect
effects for each model (see Table 3). Given that we compared the
influence of family dimensions across models, and the confidence
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TABLE 1 Analysis of differences among three groups of parents: no anxiety, mild anxiety, and moderate to severe anxiety.

No anxiety (n=5698)

Mild anxiety (n=574)

Moderate to severe
anxiety (n=24)

Mean SD Mean SD Mean SD
EBP 10.24 5.90 12.80 6.63 13.92 8.64 12.25 0.00
INT 4.92 324 621 3.67 6.42 4.60 10.86 0.00
EXT 7.51 4.10 9.19 473 9.75 6.00 1135 0.00
Intimacy 7.66 1.89 6.92 236 6.13 2.98 -10.95 0.00
Entertainment 5.09 224 442 226 467 237 -7.92 0.00
Achievement 457 1.40 436 1.52 417 1.40 -4.16 0.00
Control 339 2.00 347 1.96 3.08 1.67 0.50 0.62
Cultural 4.95 218 441 215 3.83 230 -7.02 0.00
Conflicts 226 1.95 2.96 226 354 259 9.64 0.00
Organization 653 1.93 592 213 521 247 9.12 0.00
IA 4227 1641 48.68 19.19 52,50 23.97 1122 0.00

EBP, emotional and behavioral problem; INT, internalizing problems; EXT, externalizing problems; IA, Internet addiction; intimacy, entertainment, achievement, control, cultural, conflicts,

organization are all dimensions of the family environment.

intervals for ind1 and ind3 of the family environment control model
encompassed 0, we excluded it from consideration. We observed
that family environment achievement had the largest magnitude of
indirect effects, suggesting that adolescent emotional and behavioral
problems and family environment achievement may have the
greatest impact on the relationship between parental anxiety and
adolescent internet addiction.

4 Discussion

The aim of this study was to examine the indirect impact of
parental anxiety on internet addiction in adolescents. The results
indicated a significant statistical association between parental anxiety

and internet addiction through the indirect relationships of different
dimensions of family environment and adolescent emotional and
behavioral problems. These findings support the perspective of
Family Systems Theory (66, 67), which posits that the behavior of
each family member is influenced by others and, in turn, also affects
the behaviors of other members within the family. This helps explain
how parental anxiety may lead to internet addiction through the
indirect relationships of different dimensions of family environment
and adolescent emotional and behavioral problems. Among these
factors, family environment intimacy seems to play a key role in
influencing adolescent internet addiction. It is crucial for parents and
adolescents to recognize the importance of family environment and
work together to maintain a positive and beneficial family
atmosphere. These results will be further discussed.

TABLE 2 Correlations between parental anxiety, family environment, teenage emotional and behavioral issues, and internet addiction.

Variables Mean SD

1 parent anxiety 1.06 2432 - - - - - - - - -
2 EBP 10.48 6.031 0.153%** | — - - - - - - _
3 intimacy 7.58 1.958 -0.1374%*% | -0.556*** | - - - - - - _
4 entertainment 5.02 2.254 -0.100%%* | -0.394%%* | — - - - - - -
5 achievement 4.55 1414 -0.052%%*¢ | -0.123**%* | - - - - - - -
6 control 34 1.997 0.006 0.019 - - - - - - -
7 cultural 4.89 2.188 -0.088*** | -0.359*** | - - - - - - _
8 conflicts 2.33 1.992 0.121%%* 1 0.520"** | — - - - - - -
9 organization 6.47 1.957 -0.114%%% 1 -0.4930¢ | — - - - - _ _
10 TA 42.89 16.827 | 0.1407* | 0.554%% | -0.378% | -0.327%%* | -0.127%%F | -0.045%** | -0.383**  0.3387*  -0.389%**

EBP, emotional and behavioral problem; INT, internalizing problems; EXT, externalizing problems; IA, Internet addiction; intimacy, entertainment, achievement, control, cultural, conflicts,

organization are all dimensions of the family environment, ***p<0.001.
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TABLE 3 Analysis of the pathway.

The pathway BootLLCl BootULCI L
contribution
Total effect 0.9690 0.0863 0.7997 1.1382 *
Direct effect 0.3573 0.0731 0.2140 0.5005 * 36.87%
Intimacy Ind1 0.0916 0.0178 0.0595 0.1281 * 9.45%
Ind2 0.2661 0.0405 0.1888 0.3471 * 27.46%
Ind3 0.2540 0.0310 0.1956 0.3167 * 26.21%
Total effect 0.9452 0.0879 0.7729 1.1175 *
Direct effect 0.3601 0.0740 0.2149 0.5052 * 38.10%
Entertainment Ind1 0.0890 0.0145 0.0624 0.1192 * 9.42%
Ind2 0.3640 0.0473 0.2763 0.4613 * 38.51%
Ind3 0.1320 0.0183 0.0970 0.1680 * 13.97%
Total effect 0.9707 0.0863 0.8016 1.1398 *
Direct effect 0.3812 0.0731 0.2378 0.5245 * 39.27%
Achievement Ind1 0.0210 0.0069 0.0090 0.0362 * 2.16%
Ind2 0.5460 0.0562 0.4366 0.6571 * 56.25%
Ind3 0.0225 0.0064 0.0105 0.0357 * 2.32%
Total effect 0.9690 0.0863 0.7997 1.1382 *
Direct effect 0.3942 0.0731 0.2509 0.5375 * 40.68%
Control Ind1 -0.0024 0.0047 -0.0121 0.0063 -0.25%
Ind2 0.5768 0.0582 0.4643 0.6934 * 59.53%
Ind3 0.0004 0.0010 -0.0014 0.0028 0.04%
Total effect 0.9690 0.0863 0.7997 1.1382 *
Direct effect 0.3434 0.0713 0.2036 0.4831 * 35.44%
Cultural Ind1 0.1274 0.0189 0.0919 0.1657 * 13.15%
Ind2 0.3979 0.0463 0.3091 0.4911 * 41.06%
Ind3 0.1002 0.0146 0.0726 0.1295 * 10.34%
Total effect 0.9690 0.0863 0.7997 1.1382 *
Direct effect 0.3737 0.0732 0.2302 0.5172 * 38.57%
Conflicts Ind1 0.0546 0.0131 0.0304 0.0820 * 5.63%
Ind2 0.3228 0.0460 0.2365 0.4125 * 33.31%
Ind3 0.2178 0.0268 0.1658 0.2715 * 22.48%
Total effect 0.9690 0.0863 0.7997 1.1382 *
Direct effect 0.3514 0.0724 0.2094 0.4934 * 36.26%
Organization Ind1 0.1185 0.0180 0.0848 0.1557 * 12.23%
Ind2 0.3190 0.0424 0.2373 0.4061 * 32.92%
Ind3 0.1800 0.0227 0.1358 0.2249 * 18.58%

PA, parent anxiety; EBP, emotional and behavioral problem; IA, Internet addiction. Taking Intimacy as an example, Ind1 is PA-Intimacy-IA, Ind2 is PA-EBP-IA, Ind3 is PA-Intimacy-EBP-IA.
Similarly, for other dimensions and so forth.

SE stands for Standard Error, BootLLCI and BootUPCI are the lower and upper limit confidence intervals obtained through the Bootstrap method, the asterisk (*) represents significance in
that pathway.
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FIGURE 1

The relationship of family environment and children’s emotional/behavioral difficulties in parental anxiety and adolescent internet addiction.
(A-F) represent the model between parental anxiety (PA) and Internet addiction (IA) through family environment (intimacy, entertainment,
achievement, cultural, conflicts, organization) and adolescent emotional and behavioral problems (EBP), respectively.

4.1 Correlation between parental anxiety
and internet addiction

Firstly, in the data analysis of internet addiction prevalence, we
paid particular attention to the differences in prevalence rates across
various studies and found that this may be related to the methods of
questionnaire administration and the characteristics of the study
population. Some studies administered questionnaires through e-
commerce websites such as JD.com, as well as social media
platforms like WeChat and Weibo. This approach may not have
adequately excluded participants who frequently use the internet in
their daily lives, potentially leading to an overestimation of internet
addiction prevalence in the results. We chose to conduct our survey
in computer rooms at multiple schools, covering students from
various grades, to enhance the credibility of the data and observe the
general level of the study population. In our study, we found a
significant association between parental anxiety and adolescent
internet addiction in each model, which aligns with our previous
hypotheses. Similar findings have been reported in previous
research, indicating that parental anxiety is associated with
various types of addictive behaviors, such as alcohol abuse (68),
tobacco addiction (69), and food addiction (70). Some studies
suggest that parents’ high levels of anxiety can impact the
development of parental control, potentially influencing both
internal and external issues in adolescents (71). The Ecological
Systems Theory suggests that when the needs of children and
parents are not aligned, parental attempts at psychological control
of their children’s needs may lead to psychological imbalances,
which in turn may result in emotional/behavioral problems and
various substance addictions, especially internet addiction (72).
Meanwhile, these relationships are considered to be partially
mediated, implying that parental anxiety is not only directly
associated with adolescent internet addiction but also indirectly
influences adolescent internet addiction behavior through other
variables (such as family environment intimacy). This study further
illuminates the close association between parental anxiety and
adolescent internet addiction, offering insights for a more in-
depth understanding of this connection. It holds practical

Frontiers in Psychiatry

significance for the development of effective family support and
educational programs, as well as the prevention and intervention of
adolescent internet addiction behavior.

4.2 The effect of family environment

In line with our expectations, we found that parental anxiety not
only directly influences internet addiction but also generates an indirect
impact through the family environment. According to the Family
Systems Theory, as a mutually interdependent entity, family
environment can be affected by parental anxiety, thereby influencing
the functioning and dynamics of the entire family system, which, in
turn, may impact the child and make them vulnerable to substance
dependence (73). In other words, in families where parental anxiety is
present, the family environment undergoes negative changes, including
increased instability, heightened conflicts, and reduced intimacy. These
changes contribute to an escalation in adolescent emotional and
behavioral problems, as well as an increase in internet addiction. A
meta-analysis pointed out that when parents feel anxious, they may
impose their own thoughts on their children in an abnormal way,
intervening in their thoughts and behaviors, leading to a sense of
insecurity and belongingness in children, which further contributes to a
deteriorating family environment (74). Systemic relational approach
emphasizes the interactions and influences among family members,
highlighting the holistic and dynamic nature of the family system. In
this approach, parental anxiety may disrupt the balance of the family
system, affecting the stability and intimacy of internal family
relationships, thereby negatively impacting the emotions and
behaviors of adolescents (75). On the other hand, attachment theory
focuses on the emotional bond between children and primary
caregivers, suggesting that children’s attachment experiences
influence their emotional and behavioral development (76). In
families with anxious parents, issues related to insecure attachment
with parents may exist, potentially leading to an increased need for
intimate relationships among adolescents, thereby influencing their
internet addiction behavior. Additionally, adolescents may experience
stress and a lack of confidence when confronted with challenges,
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leading to a reduction in intimacy with family members. Research has
revealed that this psychological state inclines adolescents to distance
themselves from the family, making it challenging to establish
profound emotional connections (77). Therefore, comprehending
and supporting adolescents in times of adversity are crucial for
maintaining family intimacy. Other research has also found a
positive correlation between controlling family environment and
adolescent frustration (78), and an increase in frustration can drive
adolescents to seek refuge in the virtual world of the internet. Parental
anxiety may lead to a poorer family environment, and the lack of
security and belongingness may drive adolescents to seek the internet
as a possible comfort, ultimately leading to internet addiction.
Furthermore, entertainment-oriented and success-oriented
characteristics may have positive effects on adolescents. A family
environment rich in entertainment may encourage adolescents to
seek healthy forms of entertainment, thereby reducing their reliance
on the internet (79). Likewise, a success-oriented family may instill
positive values of achievement, encouraging adolescents to pursue goals
through tangible actions, thereby reducing reliance on the internet as a
crutch (80). However, these positive influences may be weakened or
even offset when there is conflict and chaos within the family
environment. Internal family conflicts may lead adolescents to feel
stressed and insecure, making them more prone to seeking ways to
escape reality, such as getting lost in the internet (81). The
disorderliness of family organization may weaken intimacy among
family members, leaving adolescents feeling lonely and unstable, thus
increasing the risk of internet addiction (82). On the other hand, family
culture also influences adolescent internet addiction. A positive, healthy
family culture may emphasize communication, mutual support, and
personal development, providing a more conducive environment for
adolescents” healthy growth. Conversely, a lack of clear values and
cultural heritage in the family may lead to confusion and a lack of self-
worth in adolescents, making them more susceptible to seeking solace
in virtual worlds like the internet (83). In other words, parental anxiety
has an indirect relationship with internet addiction in middle and high
school students, with the family environment being the influencing
factor. However, the potential lack of significance in the indirect
pathways in the control model may be attributed to various complex
factors. Firstly, the influence of family environment control on
adolescent emotional and behavioral issues may be subject to
moderation or interference from other factors, thereby diminishing
the pathway’s significance. Secondly, while family environment control
acts as a mediating variable transmitting parental anxiety’s impact on
adolescent internet addiction, there could be other more substantial
mediating factors overlooked in the current model. Additionally, other
important factors such as individual characteristics of adolescents,
social environment, mental health status, and socioeconomic status,
which were not taken into account, may play pivotal roles in
this relationship.

4.3 The effect of adolescent emotional and
behavioral problems

Furthermore, parental anxiety also directly and indirectly
predicted internet addiction through adolescent emotional and
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behavioral problems. In each model, the contribution of Ind2 is
relatively high, suggesting that parental anxiety may directly affect
adolescent emotional and behavioral issues, while also potentially
indirectly influencing adolescents’ tendency towards internet
addiction through its impact on the family environment. The
significant contribution of this pathway highlights the crucial
influence of parental emotional state on both the family
atmosphere and the behavioral development of adolescents.
Studies have shown that adolescent depression symptoms are
associated with genetic and environmental risk factors (84).
Parental anxiety may lead to excessive expectations and attention
towards their children’s academic performance. This anxiety may
stem from concerns about their children’s future, fearing that they
may not meet the standards set by the parents, thus affecting their
future academic achievements and life development. Consequently,
parents may attempt to address this anxiety by emphasizing and
expecting their children’s academic performance, ensuring that they
achieve success and fulfill the desired accomplishments (85). A
research (86) indicated that under the backdrop of COVID-19,
parents with higher levels of anxiety and depression displayed
worsened attitudes towards their children, which was closely
associated with the increase in children’s psychological problems.
Conversely, in the family setting, if emotional support is high and
conflicts are low, children and adolescents are more likely to feel
protected, thereby reducing the incidence of emotional and
behavioral problems (87). Therefore, maintaining positive and
intimate relationships among family members is crucial. Studies
on internet use have found a close association between internet
addiction and psychological issues (88). A study on Singaporean
university students found a significant correlation between
emotional disorders and addictive behaviors, particularly in
females (89). A meta-analysis indicates that during the pandemic,
the impact of internet addiction on emotional issues has intensified
(90). This could be attributed to the implementation of global social
distancing and isolation policies, leading many individuals to
experience isolation and anxiety. In such an environment,
internet addiction may serve as a means for people to escape
negative emotions, further exacerbating the association with
emotional problems. Consequently, parental anxiety may
contribute to emotional and behavioral issues in adolescents,
prompting them to seek solace through the internet, ultimately
resulting in internet addiction.This study deepens our
understanding of the relationships between parental anxiety,
family environment, adolescent emotional and behavioral issues,
and internet addiction, providing substantive guidance for the
development of effective family support and preventive
intervention plans.

4.4 The multiple relationship model

Our research findings indicate that adolescent emotional and
behavioral problems and family environment play an indirect role
in the relationship between parental anxiety and adolescent internet
addiction. Previous studies have shown that parental anxiety may
be transmitted to adolescents through parenting styles or by
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imitating parental behaviors, leading to emotional and behavioral
problems in adolescents (91). Sell et al. (92) further found a close
association between family environment and adolescent emotional
and behavioral problems. Moreover, the results show that
adolescent emotional and behavioral problems are negatively
correlated with the intimacy, recreation, achievement, cultural
orientation, and organization of the family environment, while
positively correlated with conflicts. The above discussions suggest
that parental anxiety is related to family environment, and
adolescent emotional and behavioral problems are associated with
internet addiction. Therefore, parental anxiety may lead to a poorer
family environment, which, in turn, may cause emotional and
behavioral problems in children, ultimately leading to internet
addiction. In future research, we will integrate additional studies
to provide targeted guidance aimed at improving family
environments and addressing adolescent emotional and
behavioral issues as well as internet addiction.

4.5 Limitation

There are several limitations in the current study. Firstly, the
proportion of mothers in the sample was higher than fathers, with a
ratio of approximately 2:1, leading to an imbalance in parental
representation, making it difficult to distinguish the effects of
each parent on adolescents. Mothers often serve as the primary
caregivers for adolescents, which may contribute to this imbalance.
However, further research is needed to delve deeper into the anxiety
levels of fathers to comprehensively understand the influence of
both parents on adolescents’ development. Secondly, although the
Bootstrap method was used, the cross-sectional design may not
elucidate the causal relationship between parental anxiety and
internet addiction and may lead to biased parameter estimates
(93). Therefore, longitudinal studies are needed to further establish
causality. Furthermore, there are certain limitations to the
generalizability of this study, as our sample primarily consists of
adolescents from middle school, high school, and elementary
school, and the data is from Jiangsu Province, China. Due to the
specificity of the sample, the generalization of research findings may
be influenced by cultural or regional differences. Therefore, when
extrapolating the study results, it is crucial to consider the unique
background of this particular group to ensure broader applicability
of the research. Finally, despite achievement having the highest
coefficient in the family environment structure, we did not include it
in the model when considering the variance of other family
environment structures. Therefore, we plan to employ an
incremental prediction model in future research to further
explore this area.

5 Conclusion

This study investigated 6,296 parent-child pairs to delve into the
intricate relationship between parental anxiety and adolescent
internet addiction, while also examining the impact of child
emotional and behavioral problems and family environment.
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Parental anxiety not only directly affects adolescent internet
addiction but also indirectly influences it through factors such as
family environment and child emotional and behavioral problems.
This discovery underscores the significance of addressing parental
anxiety proactively and nurturing a supportive family environment.
In terms of family environment, our study investigated different
dimensions of family dynamics. Therefore, our research not only
contributes to understanding the overall impact of family factors on
adolescent internet addiction but also provides specific insights into
how various family constructs influence internet addiction. In
future research, we will further explore the association between
parenting dimensions and styles with externalizing problems in
children and adolescents, in order to develop more targeted and
scientifically effective intervention measures. This will not only help
address emotional and behavioral issues in adolescents, but also aid
in the prevention and treatment of internet addiction. In today’s
information age, the mental well-being of adolescents is of
paramount importance, therefore, this study provides valuable
insights into family dynamics, parent-child relationships, and
mental health for society, offering a robust foundation for future
policies and interventions.
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