Psychology Research and Behavior Management Dovepress
Taylor & Francis Group

ORIGINAL RESEARCH

Parent-Adolescent Mobile Phone Addiction and
Mental Health: Actor-Partner Effects in 4,633
Chinese Dyads

Xiaoxiao Mei ', Yan Li'_3, Daniel Bressington4, Mengqi Li', Jiaying Li ', Wen-Yan Tans, Yunfei Ke5,
Ri-Hui Liu®, Wenze Lu', Shi-Bin Wang5

'School of Nursing, The Hong Kong Polytechnic University, Hong Kong SAR, People’s Republic of China; 2Mental Health Research Centre, The Hong
Kong Polytechnic University, Hong Kong SAR, China; 3Research Institute for Intelligent Wearable Systems, The Hong Kong Polytechnic University,
Hong Kong SAR, China; “Faculty of Nursing, Chiang Mai University, Chiang Mai, Thailand; *Guangdong Mental Health Center, Guangdong Provincial
People’s Hospital, Guangdong Academy of Medical Sciences, Southern Medical University, Guangzhou, People’s Republic of China

Correspondence: Wenze Lu; Shi-Bin Wang, Email chriswenze.lu@polyu.edu.hk; wangshibin@gdph.org.cn

Background: Mobile phone addiction is a growing concern for mental health, especially among adolescents. Previous studies link
overuse to anxiety and depression, but dyadic effects within family dynamics remain unclear.

Methods: This cross-sectional study involved 4,633 parent-adolescent dyads from the Guangdong Mental Health Survey. Mobile
phone addiction in adolescents was assessed using three items from the Smartphone Addiction Scale-Short Version, while two items
from the same scale were employed for parents. Adolescent depression was evaluated using the Center for Epidemiological Studies
Depression Scale, whereas parent depression was assessed using the Patient Health Questionnaire. Anxiety levels in both groups were
measured using the Generalized Anxiety Disorder scale. Actor-Partner Interdependence Models were used to assess the effects of
mobile phone addiction on individual and dyadic symptoms.

Results: The model fit for mobile phone addiction and depression was acceptable (CFI=0.970, RMSEA=0.054). Moderate actor
effects were identified, indicating that mobile phone addiction was associated with depression symptoms in both groups
(Badolescents=0.279, pparents=0.271, all P < 0.001). Additionally, two small partner effects were observed (fparents-adoles-
cents=0.065, p adolescents-parents=0.063, all P < 0.001). Similarly, the model fit for mobile phone addiction and anxiety was
acceptable (CFI=0.975, RMSEA=0.046). Moderate actor effects noted for both adolescents (5=0.288, P < 0.001) and parents (£=0.250,
P < 0.001), as well as small partner effects (fparents-adolescents=0.062, fadolescents-parents=0.061, all P < 0.001).

Conclusion: The findings highlight the interrelationship between mobile phone addiction and mental health in adolescents and their
parents. Healthcare providers could consider implementing structured, family-based interventions that target phone use patterns,
communication, and coping strategies to promote healthier habits and mental well-being. Furthermore, longitudinal studies and
comprehensive measurement approaches are essential to better understand these complexities.

Keywords: actor-partner interdependence model, adolescents, anxiety, China, depression, dyadic analysis, mobile phone addiction,

family systems

Introduction

In an increasingly digital age, mobile phone usage has become an essential aspect of modern life. In 2021, the global
number of mobile phone users reached 7.1 billion, with China exceeding 1.028 billion users during the same period.'**
The widespread use of mobile phones has transformed communication, social interactions, and daily routines.> While
mobile phones offer significant benefits, their overuse raises concerns, particularly regarding the risk of addiction.*
Mobile phone addiction is characterized by diminished self-control, withdrawal symptoms, and an uncontrollable urge to
engage with digital content.” Adolescents are particularly vulnerable to mobile phone addiction due to the accessibility

and multifunctionality of these devices, coupled with their desire for social validation, escapism, peer influence, and the
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ongoing process of identity formation.>’ Furthermore, the traditional Chinese family structure, characterized by close-
knit relationships and parental involvement, may contribute to their vulnerability to addiction.®> Approximately 80% of
Chinese adolescents own mobile phones, and nearly 40% use them without restrictions, with 22.8% displaying symptoms
of phone addiction.'® This addiction has been associated with adverse psychological and behavioral consequences,
including sleep disturbances, social withdrawal, academic decline, and heightened risks of depression and anxiety.'""'?

Family Systems Theory posits that the family unit plays a fundamental role in an adolescent’s psychological and
behavioral development, influencing their sense of security, emotional regulation, and social habits through factors like
attachment styles, communication patterns, and parental influence.'® Crucially, the theory highlights that the behaviors
and emotional states of one family member, such as a parent, can influence others via reciprocal interactions, known as
partner effects.'>'* These partner effects are further explained by social learning mechanisms, whereby adolescents
observe and imitate parental behaviors, including mobile phone usage patterns and emotional responses.'”

Research indicates a direct correlation between parental and adolescent mobile phone addiction, with adolescents
more likely to develop problematic usage patterns when their parents do the same.'®'” Increased smartphone use by
parents can lead to neglect, reduced parent-child relationship satisfaction, and heightened feelings of neglect among
adolescents.'®'> When attachments are insecure, adolescents may experience reduced emotional warmth and social
support,”® which can drive them to excessive mobile phone use as a way to compensate for unmet emotional needs.'®
Moreover, parents’ mobile phone addiction negatively impacts both their own mental health and that of their adolescents.
A study involving 264 parents over 8 days found that objectively measured smartphone use was significantly associated
with daily fluctuations in depressed mood.' Additionally, a four-wave longitudinal study conducted from 2021 to 2023
revealed that more frequent smartphone use by parents is linked to increased incidences of anger and sadness in
adolescents.?

When parents experience depression, they may become less responsive to their child’s emotional and developmental
needs, exhibit diminished emotional availability, and adopt more negative parenting practices. These disruptions in
parental responsiveness can subsequently increase the likelihood of adolescents developing anxiety and depression.?*~*
Importantly, the transmission of mental health problems between parents and adolescents is often bidirectional; just as
parental mental health problems can negatively impact children, adolescents’ emotional difficulties can also influence
their parents’ mental health in both Chinese and Western contexts.?>**

These reciprocal dynamics underscore the necessity of considering the entire family system when examining the
relationship between mobile phone addiction and mental health. Existing studies utilizing serial multiple-mediator or
parallel mediator models to investigate the effect of mobile phone addiction on mental health have frequently overlooked
bidirectional relationships within and between parents and adolescents.'”*” Such studies have focused on the mediation
pathways, neglecting the critical dynamics of mutual influence between both parties in this context. The cross-sectional
Actor-Partner Interdependence Model (APIM) presents a promising approach by examining the interdependence between
parents and adolescents and focusing on the direct links within dyads.?®

Thus, this study aims to employ the APIM to assess whether self-reported constructs of mobile phone addiction from
both parents and adolescents are associated with their respective anxious and depressive symptoms (actor effects) as well
as with each other’s symptoms (partner effects). We hypothesize that APIMs will show adequate-to-good fit (see
Figure 1) and propose that: (1) Higher levels of self-reported parental mobile phone addiction will exhibit a moderate
correlation with increased anxious and depressive symptoms in parents (actor effect); (2) Higher levels of self-reported
adolescent mobile phone addiction will be moderately associated with increased anxious and depressive symptoms in
adolescents (actor effect); (3) Higher levels of self-reported parental mobile phone addiction will have a weak but
significant correlation with increased anxious and depressive symptoms in adolescents (partner effect); and (4) Higher
levels of self-reported adolescent mobile phone addiction will show a weak but significant correlation with increased

anxious and depressive symptoms in parents (partner effect).
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Figure | The theoretical framework.

Methods

Participants and Procedure

This cross-sectional study utilized data from parent-adolescent dyads from a subset of the Guangdong Mental Health
Survey conducted in China between September and December 2023. The Guangdong Mental Health Survey is a series of
investigations that have been previously referenced in our earlier research.?*~*® Inclusion criteria for adolescents were: (1)
enrollment in secondary education, (2) fluency in Chinese, (3) provision of informed consent, and (4) parental agreement
to participate, along with informed assent. Exclusion criteria included: (1) either the parent or the adolescent having a
present or past diagnosis of schizophrenia, mental disorders caused by mental retardation, cerebral palsy, and (2) inability
to match questionnaires between dyads. The target sample was selected from adolescents in secondary education and
their parents, utilizing a multistage stratified cluster sampling method, similar to our previous research.’' Firstly, eight
cities within the province were randomly selected as survey sites. Then, from each chosen city, three junior high schools
and three senior high schools were randomly selected. Subsequently, from each sampled school, one class per grade or
age group was selected, resulting in three classes from each junior and senior high school. Lastly, within each selected
class, 27-28 students and their corresponding parents were systematically sampled based on student IDs (odd or even
numbers). Ultimately, 4,633 complete dyads were included in the final analyses; incomplete dyads were list-wise deleted
and not included in the final analyses (see Figure 2).

Measurement
Mobile Phone Addiction

Due to the length of the questionnaire, adolescents’ mobile phone addiction was assessed using three items derived from
the Smartphone Addiction Scale-Short Version:** (1) “I cannot tolerate being without my phone”, (2) “I have failed to
complete tasks due to mobile phone use”, and (3) “I find it difficult to concentrate during classes, homework, or work
because of my phone use”. The Cronbach’s a was 0.673. Besides, parents’ mobile phone addiction was evaluated with
two items: (1) “I have difficulty concentrating during classes, homework, or work due to my phone use”, and (2) “I spend
more time on my phone than I initially intended”. The Cronbach’s o was 0.731. Each item was rated on a six-point rating
scale: 1 = strongly disagree, 2 = somewhat disagree, 3 = slightly disagree, 4 = slightly agree, 5 = somewhat agree, and 6
= strongly agree. A higher total score reflects a stronger tendency toward mobile phone addiction.*?

Depression
The Patient Health Questionnaire (PHQ-9) was employed to evaluate parental depression. This instrument comprises
nine items that measure the frequency of depressive symptoms using a four-point Likert scale, where responses range
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Stage 1
8 prefecture-level cities in Guangdong
Province were selected

l

Stage 2
Three junior high schools and three senior
high schools were randomly selected from
each of these 8 prefecture-level cities

l

Stage 3
Each sampled school, one class per grade
was selected

l

Stage 4
27-28 students and their corresponding
parents were systematically sampled based
on student IDs within each selected class

l

6,400 adolescents (students) and their
parents were surveyed

After on-site investigation
and quality verification

y

5,695 students and 4,697 parents
(response rates of 88.98% and 73.39%)

'

4,633 complete dyads were included in the
final analysis

Figure 2 The flowchart of data collection.
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from 0 (not at all) to 3 (nearly every day).* Prior research has demonstrated the scale’s validity and reliability among
Chinese adults.*® In this study, the Cronbach’s a was 0.879.

However, there is no previous literature supporting the application of PHQ-9 to adolescents with good reliability and
validity. The Center for Epidemiological Studies Depression Scale (CESD-9) has been applied to Chinese adolescents
with good reliability and validity.>>*® Therefore, the CESD-9 was utilized to assess adolescents’ depression.’’ The
CESD-9 consists of nine items that evaluate the frequency of depressive symptoms using a four-point Likert scale, with
responses ranging from 0 (rarely) to 3 (most or all of the time). Higher scores on the CESD-9 indicate a greater presence
of depressive symptoms.®” In this study, the Cronbach’s o was 0.692.

Anxiety

Anxiety in both parents and adolescents was assessed using the Generalized Anxiety Disorder-7 (GAD-7), which consists
of seven items scored from 0 to 3: 0 for “not at all”, 1 for “several days”, 2 for “more than half the days”, and 3 for
“nearly every day”.>® Higher total scores indicate greater anxiety severity. The GAD-7 has demonstrated satisfactory
reliability and validity within the Chinese samples.’® In this study, the Cronbach’s a coefficients were 0.917 for parents
and 0.922 for adolescents.

Confounders
Socio-demographic comprised items related to adolescents’ gender, place of residence, educational level, whether the
adolescent is an only child, their boarding status (day student or boarding student), and their parents’ gender.

Statistical Analyses

Categorical variables were summarized as frequencies and percentages, while continuous variables were reported as
means and standard deviations. To evaluate potential bias in the estimates of the outcome variables, we compared the
4,633 complete dyads with the 1,062 incomplete dyads with respect to adolescents’ anxiety and depression scores
obtained from all individual respondents.

Further, to assess the normality of continuous variables, we utilized skewness and kurtosis indices, with values of
skewness<3.0 and kurtosis<10.0 deemed acceptable.*’

Additionally, a psychometric evaluation of the mobile phone addiction items was performed, which included
correlational analyses between individual items and the total score, as well as tests for measurement invariance across
adolescents’ gender.*' Then, Pearson’s correlation analysis was conducted to investigate the bivariate associations among
mobile phone addiction, depression, and anxiety in both parents and adolescents.

Subsequently, following standardization of the data, APIMs were employed to assess both actor and partner effects on
depression and anxiety. In the APIM analyses, parents’ and adolescents’ mobile phone addiction scores were designated
as independent variables, while their depression and anxiety symptoms served as outcome variables.

Maximum likelihood estimation methods were utilized for the analysis. Model fit was assessed using several indices:
the chi-square statistic, root mean square error of approximation (RMSEA), Comparative Fit Index (CFI), Tucker-Lewis
Index (TLI), and Standardized Root Mean Square Residual (SRMR).* Adequate model fit was indicated by CFI and TLI
values above 0.90, and RMSEA and SRMR values below 0.08.** According to previous research,***** effect sizes were
classified as large (8 > 0.5), medium (£ = 0.3), and small (8 = 0.1),** with S values around 0.2—0.3 often representing the
minimal detectable effect at 80% power for moderate sample sizes.**

For the core hypotheses presented in Figure 1, the False Discovery Rate (FDR) correction was used to address the risk
of type I errors. However, APIM analyses stratified by adolescents’ gender were not subjected to multiple testing
corrections, as the results are primarily descriptive and intended to generate hypotheses for future research.

All statistical analyses were performed using SPSS, Mplus, and JASP. Statistical significance was set as a P value less
than 0.05.
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Ethical Considerations

This study was conducted in accordance with the principles outlined in the Declaration of Helsinki. Approval was
obtained from the Research Ethics Committee of Guangdong Provincial People’s Hospital, Guangzhou Academy of
Medical Sciences (No. KY-Z-2022-063-02). Informed consent was secured from all adolescents and their parents before

their involvement in the survey.

Results

Participant Characteristics

Out of the 6,400 adolescents and their parents invited, a total of 4,633 dyads completed the survey, resulting in a response
rate of 72.4%. There are no significant differences between complete dyads and incomplete dyads (Anxiety: 4.53 vs 4.47,
P = 0.700; Depression: 10.52 vs 10.30, P = 0.078). Table 1 presents the distribution of characteristics for both parents
and adolescents. The covariates associated with depression and anxiety for both parents and adolescents included
adolescents’ gender and education level. These covariates were included in the models as control variables to better
elucidate the interdependence of depression and anxiety between parents and adolescents (P < 0.05). Details of the
screening results for these covariates are presented in Table 2. The normality test indicated that the continuous variables
approximately followed a normal distribution (see Table S1).

Table | Characteristics of Participants

Adolescents (n=4633) | Parents (n=4633)

Gender
Female 2125(45.87%) 1309(28.25%)
Male 2508(54.13%) 3324(71.75%)
Place of residence
City or towns 3646(78.70%)
Rural 987(21.30%)

Education level

Junior high school 2351(50.74%) /

Senior high school 2282(49.26%) /
Only child

Yes 998(21.54%) /

No 3635(78.46%) /
Boarding school

Yes 2474(53.40%) /

No 2159(46.60%) /

Table 2 Demographic Differences in Scores of Mobile Phone Addiction, Depression, and Anxiety (N=4633)

Adolescent Mobile Phone Depression Anxiety Mobile Depression Anxiety
Addiction (Adolescents) | (Adolescents) | (Adolescents) | Phone Addiction (Parents) (Parents) (Parents)
Gender
Female <0.001 <0.001 <0.001 0.850 0.017 0.261
Male
Place of residence
City or towns 0.467 0.007 0.024 0.029 0.783 0.730
Rural

Education level
Junior high school <0.001 <0.001 <0.001 <0.001 0.014 0.101

Senior high school

(Continued)
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Table 2 (Continued).

No

Adolescent Mobile Phone Depression Anxiety Mobile Depression Anxiety
Addiction (Adolescents) | (Adolescents) | (Adolescents) | Phone Addiction (Parents) (Parents) (Parents)
Only child
Yes 0.474 0.314 0.213 0.843 0.685 0.116
No
Boarding school
Yes <0.001 <0.001 0.138 0.029 0.051 0.128

Correlation Analysis and Measurement Invariance Test
The item-total correlations for adolescents’ mobile phone addiction ranged from 0.666 to 0.832 (see Table S2), while the item-
total correlations for parents’ mobile phone addiction ranged from 0.880 to 0.896 (see Table S3). As illustrated in Figure 3,

parents’ mobile phone addiction was weakly but significantly associated with their depression (» = 0.232, P < 0.001) and

anxiety (» = 0.217, P < 0.001). Furthermore, parents’ mobile phone addiction was weakly correlated with adolescents’
depression (r = 0.107, P < 0.001) and anxiety (» = 0.102, P < 0.001). Additionally, parents’ mobile phone addiction,
depression, and anxiety were linked to adolescents” mobile phone addiction (» = 0.173, P < 0.001), depression (» = 0.137,

Figure 3 Correlations between variables (N=4633).
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P <0.001), and anxiety (r =0.159, P < 0.001), respectively. Notably, the correlation levels between parents and adolescents
regarding mobile phone addiction, depression, and anxiety were weaker than those observed within subjects (» = 0.102 to
0.173 vs r=10.217 to 0.792).

The chi-square difference results presented in Table S4 were not significant, indicating substantial measurement
invariance across gender groups.

Actor-Partner Interdependence Models

The initial analysis of dyadic interdependence for mobile phone addiction and depression between parents and adolescents was
performed without adjusting for covariates. The overall Chi-square test for distinguishability was significant (y* (2) = 29.286, CFI
=0.970, TLI = 0.924, RMSEA = 0.054, SRMR = 0.021), indicating that actor and partner effects were statistically distinct
between parents and adolescents. These findings are further detailed in Table 3 and Figure 4A. Higher scores on mobile phone
addiction were significantly associated with increased levels of depression in both parents and adolescents (fparents = 0.271,
95% CI: 0.254-0.288, P <0.001; fadolescents = 0.279, 95% CI: 0.260-0.298, P < 0.001), thus revealing significant actor effects.
In terms of partner effects, parents’ mobile phone addiction was associated with adolescents’ depression (5 = 0.065, 95% CI:
0.048-0.089, P < 0.001). Similarly, adolescents’ mobile phone addiction was associated with parents’ depression (5 = 0.063,
95% CI: 0.047-0.081, P < 0.001).

Subsequently, after controlling for adolescents’ gender and education level, the APIM assessing the connection
between mobile phone addiction and depression was updated, as shown in Table 4 and Figure 4B. The adjusted model
(Model 2) continued to distinguish between actor and partner effects, consistent with the initial model (Model 1).
Parents’ mobile phone addiction was positively associated with both their own and adolescents’ depression (Bparents =
0.263, 95% CI: 0.231-0.263, P < 0.001; padolescents = 0.087, 95% CI: 0.073-0.101, P < 0.001). Moreover, adolescents’
mobile phone addiction was significantly associated with their own depression (5 = 0.273, 95% CI: 0.254-0.292, P <
0.001) as well as parents’ depression (f = 0.084, 95% CI: 0.070-0.098, P < 0.001).

The analysis of dyadic interdependence concerning the link between mobile phone addiction and anxiety also yielded
significant results. The overall model showed a satisfactory fit (y? (2) =21.359, CFI = 0.975, TLI = 0.939, RMSEA =
0.046, SRMR = 0.018). As shown in Figure 5A, increased mobile phone addiction in both parents and adolescents was
significantly correlated with greater anxiety (fparents = 0.250, 95% CI: 0.233-0.266, P < 0.001; fadolescents = 0.255,
95% CI: 0.237-0.275, P < 0.001). Besides, two partner effects were identified: parents’ mobile phone addiction was
associated with adolescents’ anxiety (8 = 0.062, 95% CI: 0.045-0.079, P < 0.001), and adolescents’ mobile phone

Table 3 The Actor-Partner Interdependence Model of Mobile Phone Addiction and Depression/Anxiety (Crude Model, N=4633)

Paths (MPA and D) Unstandardized Parameters Standardized Parameters
Estimates | SEs 95% Cls p-values | Estimates | SEs 95% Cls p-values

MPA (Parents) on D (Parents) 0.275 0.011 | 0.257-0.293 <0.001 0.271 0.010 | 0.254-0.288 | <0.00I
MPA (Parents) on D (Adolescents) 0.064 0.010 | 0.047-0.081 <0.001 0.065 0.011 | 0.048-0.089 | <0.00I
MPA (Adolescents) on D (Adolescents) 0.275 0.011 | 0.257-0.293 <0.001 0.279 0.011 | 0.260-0.298 | <0.00I
MPA (Adolescents) on D (Parents) 0.064 0.010 | 0.047-0.081 <0.001 0.063 0.010 | 0.047-0.081 <0.001
MPA (Parents) with MPA (Adolescents) 0.173 0.015 | 0.149-0.197 | <0.00I 0.173 0.015 | 0.149-0.197 | <0.00I
D (Parents) with D (Adolescents) 0.088 0.015 | 0.064-0.112 | <0.00I 0.097 0.015 | 0.071-0.123 <0.001
Paths (MPA and A) - - - - - - - -
MPA (Parents) on A (Parents) 0.253 0.011 | 0.235-0.271 <0.001 0.250 0.010 | 0.233-0.266 | <0.00I
MPA (Parents) on A (Adolescents) 0.062 0.010 | 0.045-0.079 | <0.00I 0.062 0.011 | 0.045-0.079 | <0.00I
MPA (Adolescents) on A (Adolescents) 0.253 0.011 | 0.235-0.271 <0.001 0.255 0.011 | 0.237-0.275 <0.001
MPA (Adolescents) on A (Parents) 0.062 0.010 | 0.045-0.079 | <0.00I 0.061 0.010 | 0.044-0.078 | <0.00I
MPA (Parents) with MPA (Adolescents) 0.173 0.015 | 0.149-0.197 | <0.00I 0.173 0.015 | 0.149-0.197 | <0.00I
A (Parents) with A (Adolescents) 0.117 0.015 | 0.091-0.141 <0.001 0.126 0.016 | 0.099-0.152 | <0.00I

Notes: Maximum likelihood estimation methods were utilized for the analyses.
Abbreviations: MPA, mobile phone addiction; D, depression; A, anxiety; SEs, standard Errors; 95% Cls, 95% confidence Intervals.
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Figure 4 Actor and partner effects for parents and adolescent mobile phone addiction in relation to depression (N=4633). (A) Crude model without covariates; (B) Adjusted
model controlling for gender and education level.

addiction correlated with increased anxiety in parents (f = 0.061, 95% CI: 0.044-0.078, P < 0.001). Table 3 summarizes
the unstandardized and standardized parameters of each path.

Following adjustments for covariates, the modified model is presented in Table 5 and Figure 5B. Analysis revealed
significant actor effects, indicating that both parents’ and adolescents” mobile phone addiction was associated with their
own anxiety (fparents = 0.243, 95% CI: 0.226-0.260, P < 0.001; Badolescents = 0.251, 95% CI. 0.232-0.270, P <
0.001). Additionally, partner effects were evident, with parents’ mobile phone addiction linking with adolescents’ anxiety
(8 =0.080, 95% CI: 0.067-0.094, P < 0.001) and adolescents’ mobile phone addiction similarly correlating with parents’
anxiety (# = 0.078, 95% CI: 0.064-0.091, P < 0.001).

The FDR values ranged from 0.02500 to 0.00625. Notably, all path coefficients yielded P values less than 0.001,
indicating that the above effects are statistically significant and robust.
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Table 4 The Actor-Partner Interdependence Model of Mobile Phone Addiction and Depression (Adjusted Model, N=4633)

Paths Unstandardized Parameters Standardized Parameters
Estimates | SEs 95% Cls p-values | Estimates | SEs 95% Cls p-values

MPA (Parents) on D (Parents) 0.267 0.011 | 0.250-0.285 <0.001 0.263 0.010 | 0.246-0.280 <0.001
Gender (Adolescents) D (Parents) 0.085 0.008 | 0.072-0.099 <0.001 0.042 0.004 | 0.035-0.049 <0.001
Education level (Adolescents) D (Parents) 0.085 0.008 | 0.072-0.099 <0.001 0.042 0.004 | 0.035-0.049 <0.001
MPA (Parents) on D (Adolescents) 0.085 0.008 | 0.072-0.099 <0.001 0.087 0.008 | 0.073-0.101 <0.001
MPA (Adolescents) on D (Adolescents) 0.267 0011 | 0.257-0.293 <0.001 0.273 0.012 | 0.254-0.292 <0.001
Gender (Adolescents) D (Adolescents) 0.085 0.008 | 0.072-0.099 <0.001 0.043 0.004 | 0.037-0.050 <0.001
Education level (Adolescents) D (Adolescents) 0.085 0.008 | 0.072-0.099 <0.001 0.044 0.004 | 0.037-0.051 <0.001
MPA (Adolescents) on D (Parents) 0.085 0.008 | 0.072-0.099 <0.001 0.084 0.008 | 0.070-0.098 <0.001
MPA (Parents) with MPA (Adolescents) 0.173 0.015 | 0.149-0.197 <0.001 0.173 0.015 | 0.149-0.197 <0.001
D (Parents) with D (Adolescents) 0.080 0.015 | 0.056-0.104 <0.001 0.088 0.016 | 0.062-0.114 <0.001

Notes: Maximum likelihood estimation methods were utilized for the analyses.
Abbreviations: MPA, mobile phone addiction; D, depression; SEs, standard Errors; 95% Cls, 95% confidence Intervals.

Sensitivity Analyses

To enhance the validity and reliability of the findings, sensitivity analyses stratified by adolescents’ gender were
conducted. The actor and parter effects were found to be significantly robust across both groups, confirming the
consistency of the results. Notably, the actor effect of mobile phone addiction on depression was more pronounced in
both parents and adolescents within the male adolescent group compared to the female group, as well as in the correlation
between parents’ mobile phone addiction and adolescents’ depression (see Table S5). Likewise, the actor effect of mobile
phone addiction on anxiety, along with the link between parents’ mobile phone addiction and adolescents’ anxiety,
showed greater relevance in the male adolescent group than in the female group (Table S6).

Discussion

The findings indicate that mobile phone addiction is not merely an individual issue but a relational phenomenon,
exhibiting significant correlations with depression and anxiety among both parents and adolescents. By examining
these dynamics, we can better understand the potential underlying mechanisms that contribute to mental health
challenges within familial contexts.

The significant actor effects observed suggest that both parents and adolescents experience a direct reciprocal
influence between mobile phone addiction and mental health. For parents, reliance on mobile phones as a coping
mechanism for stress may lead to increased feelings of isolation and reduced engagement in meaningful family
interactions.* This withdrawal has the potential to further exacerbate depressive and anxiety symptoms, as parents
may miss opportunities for emotional support from their children.*® The stress-coping model serves as a useful frame-
work for understanding this phenomenon. Instead of facilitating communication, excessive mobile phone use could
potentially emerge as a maladaptive strategy, hindering emotional connection and support within the family.*>*’
Similarly, adolescents, who are typically navigating a developmental stage centered on identity exploration, are likely
to resort to mobile phones as a means to cope with the mimetic, coercive, and normative stress present in their social
environments.*® The immersive nature of smartphones may impede the development of healthy coping strategies, making
it difficult for adolescents to manage stress effectively.'® As they increasingly rely on digital interactions, they might find
themselves trapped in a cycle of addiction that heightens feelings of anxiety and depression.*’

The significant impact of parents’ mobile phone addiction on adolescents’ mental health aligns with social learning
theory, which posits that behaviors are frequently modeled and imitated within family settings.”® When parents engage
excessively with their mobile phones, adolescents may internalize these behaviors, leading to similar patterns of
addiction.”' Besides, if parents prioritize their mobile phones over meaningful family interactions, adolescents may
feel neglected, fostering feelings of anxiety and depression.”? Conversely, when adolescents exhibit high levels of mobile
phone addiction, parents may experience increased anxiety and depression due to concerns about the adverse effects of
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Figure 5 Actor and partner effects for parents and adolescent mobile phone addiction in relation to anxiety (N=4633). (A) Crude model without covariates; (B) Adjusted
model controlling for gender and education level.

such addiction on their children’s mental health, academic performance, and social skills.>> > The observed partner
effects might be explained by co-regulation theory, which suggests that two individuals mutually influence each other’s
emotional and physiological states.’® Furthermore, consistent co-regulation strengthens the parent-teen bond and fosters
vital self-regulation skills, benefiting both parties and leading to improved life outcomes.**>’

The correlation between parents’ and adolescents’ mental health suggests a bidirectional influence that aligns with
family systems theory.'® This theory emphasizes that family members influence one another’s behaviors and emotional
states.'> As parents and adolescents navigate their respective challenges with mobile phone addiction, their mental health
can become intertwined, leading to shared experiences of distress. For instance, if parents experience elevated levels of

anxiety or depression, this can lead to a less supportive and nurturing environment, which may hinder adolescents’ ability
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Table 5 The Actor-Partner Interdependence Model of Mobile Phone Addiction and Anxiety (Adjusted Model, N=4633)

Paths Unstandardized Parameters Standardized Parameters
Estimates | SEs 95% Cls p-values | Estimates | SEs 95% Cls p-values

MPA (Parents) on A (Parents) 0.246 0.011 | 0.229-0.264 <0.001 0.243 0.010 | 0.226-0.260 <0.001
Gender (Adolescents) A (Parents) 0.079 0.008 | 0.065-0.093 <0.001 0.039 0.004 | 0.032-0.046 <0.001
Education level (Adolescents) A (Parents) 0.079 0.008 | 0.065-0.093 <0.001 0.039 0.004 | 0.032-0.046 <0.001
MPA (Parents) on A (Adolescents) 0.079 0.008 | 0.065-0.093 <0.001 0.080 0.008 | 0.067-0.094 <0.001
MPA (Adolescents) on A (Adolescents) 0.246 0.011 | 0.229-0.264 <0.001 0.251 0.011 | 0.232-0.270 <0.001
Gender (Adolescents) A (Adolescents) 0.079 0.008 | 0.065-0.093 <0.001 0.040 0.004 | 0.033-0.047 <0.001
Education level (Adolescents) A (Adolescents) 0.079 0.008 | 0.065-0.093 <0.001 0.040 0.004 | 0.033-0.047 <0.001
MPA (Adolescents) on A (Parents) 0.079 0.008 | 0.065-0.093 <0.001 0.078 0.008 | 0.044-0.078 <0.001
MPA (Parents) with MPA (Adolescents) 0.173 0.015 | 0.149-0.197 <0.001 0.173 0.015 | 0.149-0.197 <0.001
A (Parents) with A (Adolescents) 0.110 0.015 | 0.084-0.134 <0.001 0.119 0.016 | 0.092-0.145 <0.001

Notes: Maximum likelihood estimation methods were utilized for the analyses.
Abbreviations: MPA, mobile phone addiction; A, anxiety; SEs, standard Errors; 95% Cls, 95% confidence Intervals.

to thrive emotionally.”®>* Adolescents are particularly sensitive to their parents’ emotional states, and negative mental
health outcomes can manifest in their own experiences, leading to increased vulnerability to anxiety and depressive
symptoms.®® In turn, if adolescents exhibit significant mental health challenges, this can heighten parental stress and
anxiety, creating further strain within the family unit.®'

Strengths and Limitations

This study’s strengths lie in its application of the APIM, which provides a comprehensive framework for understanding
parent—adolescent dyadic relationships in mobile phone addiction and mental health. The utilization of a large dataset
further enhances the robustness of the findings, providing nuanced insights into the interplay between individual and
relational factors. Nonetheless, there are several limitations to consider. The cross-sectional nature of the research
restricts the ability to establish causality, and reliance on self-reported measures may introduce social desirability
bias.®>*3 Mobile phone addiction was assessed using brief and non-equivalent item sets, observed relationship may be
underestimated.®* Additionally, as the study was conducted in a specific area of China, the generalizability of the findings
to broader populations may be limited.

Implications for Research and Practice

Our study has several implications. From a research standpoint, future investigations should employ longitudinal designs
and utilize more comprehensive and invariant scales to better capture the evolving nature of these relationships.
Additionally, contextual factors such as socioeconomic status and family structure should be considered, thereby
deepening our insight into how mobile phone addiction and mental health interact within family settings. Given that
this study is based on a sample from China, it is also recommended that cross-cultural replication research be conducted.
From a practical perspective, schools may consider implementing initiatives to promote healthy technology use among
students, and community organizations could establish support groups for individuals who are affected. Furthermore,
healthcare providers could develop co-regulation programs for parents and adolescents to help them enhance their
emotional connections and improve coping strategies, creating a comprehensive approach to address these challenges and
foster healthier family dynamics.”’

Conclusions

This study highlights the intricate relationship between mobile phone addiction and mental health outcomes among
parents and adolescents within a cross-sectional framework. Future research may consider family-based interventions
that address phone use patterns, communication, and coping strategies to promote healthier habits and mental well-being.
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Longitudinal research and more comprehensive measurement approaches are needed to further elucidate these
relationships.
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