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Abstract

The primary aim of the current study was to probe the longitudinal relationships between family dysfunction (FD) and
adolescent Internet addiction (IA), as well as the group difference between only child and non-only child. Data were from a
three-wave longitudinal data of 1301 Chinese adolescents, collected when adolescents were at Grade 7, Grade 8, and Grade
9. FD and IA were assessed via adolescent self-reported questionaries of Chinese Family Assessment Instrument and Internet
Addiction Test. Cross-lagged panel model was constructed to estimate possible associations between FD and adolescent IA
after controlling for demographic variables. Our results suggest that adolescents might get stuck in a vicious cycle of dysfunc-
tional family and addictive Internet use: adolescents who lived in a dysfunctional family showed increased risk in IA in the
subsequent year; in turn, adolescent IA further increased the possibility of FD. Moreover, multigroup comparison analysis
revealed that the vicious cycle between FD and adolescent IA could be applied to both the only child and the non-only child.
The findings may enrich the application of the Developmental Contextualism Theory and contribute to the identification of
the starting points for intervention strategies of adolescent IA.
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Introduction

According to the China Internet Network Information Center
(CNNIC) survey, the number of adolescent internet users
(10 to 19 years old) was approximately 141.9 million in
June 2022, constituting nearly 13.5% of total internet users
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in China (CNNIC, 2022). The high internet popularity rate
brings adolescents a series of Internet misconduct (e.g.,
cyber pornography, cyberbullying) (Wang et al., 2021b;
Yu & Chao, 2016). As one of the Internet-related problem-
atic behaviors, Internet addiction (IA) is characterized by
excessive and unlimited usage of the Internet (Young, 1998),
which is highly prevalent among various age groups, espe-
cially adolescents (Lam, 2014). Recent studies have reported
that the prevalence of IA widely range from 15.3% to 32.5%
among Chinese adolescents (Chi et al., 2020a; Tan et al.,
2016; Xu et al., 2020). Adolescents who were involved in
uncontrolled internet use often suffered from more interper-
sonal difficulties (Milani et al., 2009), experienced poorer
academic performance (Mohamed & Bernouss, 2020), and
demonstrated a higher rate of sleep problems (Park et al.,
2018), loneliness (Ostovar et al., 2016), and depression
(Lau et al., 2018). In addition, IA has also been reported to
be associated with a range of high-risk behaviors such as
substance abuse (Bousofio Serrano et al., 2017), gambling
(Beutel et al., 2012), and even suicide attempts (Peng et al.,
2021).

With the concern of the adverse impact of IA on
adolescents’ psychosocial development, a number of risky
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and protective factors have been studied (Bagatarhan &
Siyez, 2020; Rachubiriska et al., 2021) (Peng et al., 2019;
Shek et al., 2019; Zhou et al., 2018a, b). Among these
influencing factors, a family factor — family dysfunction
— is particularly linked to the risk of IA issues among
adolescents (Li et al., 2014). Family dysfunction (FD),
one of the basic indicators of family assessment, is often
characterized by the family system not implementing
appropriate functioning such as active communication,
sufficient support, and emotional warmth among family
members (Mousavi, 2004; Zhou et al., 2018a, b). Previous
studies have demonstrated that FD is highly correlated
with adolescents’ addictive behaviors such as IA problems
(Doba & Nandrino, 2010; Tafa & Baiocco, 2009). For
example, Li et al. (2014) summarized 42 studies regarding
family correlates of IA in Chinese youth, showing that FD,
including family alienation and inadaptability, parent—child
conflict, and inter-parental conflict, was significantly
associated with a higher risk of youth IA.

However, the influence direction between FD and adoles-
cent IA is still inconsistent and inconclusive. A large body
of researches have demonstrated that FD could result in ado-
lescent IA (Chi et al., 2020a; Yu & Shek, 2013), while other
studies have showed that adolescent IA might also contribute
to FD and thus construct a bidirected relationship (Ko et al.,
2015). It is still unknown whether there exist dynamically
reciprocal effects between FD and adolescent IA at multi-
ple time points. Therefore, the prime aim of this study was
to probe how FD may influence, and/or be influenced by,
adolescent IA in a longitudinal sample of Chinese adoles-
cents. Additionally, due to the one-child policy that lasted
for more than 30 years in China, there exist a large number
of one-child families, which showed distinct characteristics
from those multiple-child families (Chi et al., 2020c; Guo
et al., 2015). However, whether there is a difference between
an only child and non-only child in the longitudinal rela-
tionship between FD and adolescent A has also not been
well-documented. Thus, we attempted to examine the dif-
ferent interaction patterns between only child and non-only
child. Clarifying such longitudinal associations and potential
group differences would have implications for developing
more effective and targeted early intervention strategies.

Directional effect between family dysfunction
and adolescent 1A

In terms of the direction of the effect between FD and ado-
lescent IA, there were three common perspectives: FD
influencing adolescent IA, adolescent IA influencing FD,
and the reciprocal relationship between them. On the basis
of the Compensatory Internet Use Theory (Gao & Chen,
2006), scholars posit that a dysfunctional family could sig-
nificantly increase the risk of adolescent IA. A family with
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full of conflicts and indifference could hardly meet adoles-
cent basic psychological needs (Li et al., 2016), and would
induce a series of negative emotions in adolescents (Chi
et al., 2020b). These may lead adolescents to turn to the
Internet (e.g., indulging in online social interaction or activi-
ties) to escape from quarreling and unconcerned families,
obtain psychological satisfaction, and avoid or relieve the
pain of emotion (Kardefelt-Winther, 2014), ignoring whether
these activities and social support were adaptive or maladap-
tive. Empirical studies have supported that FD is predictive
of adolescents’ differences in IA. For example, using cross-
sectional data from 2059 middle school students, Chi et al.
(2020a) found that adolescents who lived in dysfunctional
families (especially families with poorer communication
and higher conflict among family members) were prone to
report a higher level of TA. There was also longitudinal evi-
dence suggesting that poor family function was an impor-
tant contributor to the risk of subsequent adolescent IA. For
example, Yu and Shek (2013) and Gong et al. (2021) using
three-wave longitudinal data of 3074 Hong Kong adoles-
cents and 1301 mainland Chinese adolescents, respectively,
both found that adolescents' perceptions of family function-
ing at baseline could significantly predict their IA two years
later. However, the Compensatory Internet Use Theory and
the above empirical investigation mainly focus on the predic-
tive effect in which FD influences adolescents’ subsequent
IA but ignore the possible opposite relation, namely, that FD
could also affected by adolescents’ prior IA.

Built off the “below” pressure hypothesis (Grolnick,
2003), others assumed that adolescent problematic Internet
use or IA hinder the whole family from functioning well.
“Below” pressure refers to pressure from adolescent mal-
adjustment, including emotional and behavioral problems,
which could have an effect on their surrounding context
(e.g., family environment). In terms of this meaning, ado-
lescent IA may act as one kind of “below” pressure that
highly possibly impacts family mutuality, family communi-
cation, as well as family harmony. Actually, there have been
some empirical studies that suggested adolescent problem
behaviors (e.g., problematic alcohol use, delinquent behav-
ior and aggressive behavior) could serve as predictors of
ensuing negative parenting and excessive parental control
in families (Reitz et al., 2016; Van der Vorst et al., 2006).
Furthermore, these effects were also revealed for behav-
ioral problems on FD. For example, a recent study found
that adolescent externalizing problems could significantly
predict a decline in family cohesion six months later (Mas-
trotheodoros et al., 2019). As a prevalent behavioral disor-
der in adolescents, uncontrolled or addictive Internet use
might also increase the likelihood of FD. In the review of Li
et al. (2014), except for just one study, the remaining stud-
ies consistently reported greater FD among IA youth than
among non-IA youth. Adopting a two-wave longitudinal
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study, Koning et al (2018) found that excessive Internet use
would lead to a lower frequency and poorer quality of par-
ent—child conflict communication. In China, there were also
several empirical studies demonstrated that adolescents with
IA often posed great challenges to their parents, introduced
a series of parenting stress (Liu et al., 2022), and resulted
in incessant family conflict through the parent-adolescent
subsystem (Wang et al., 2011). Thus, from the perspective
of the “below” pressure hypothesis and related empirical
research, adolescent IA might impair or deteriorate family
function, leaving the family system more vulnerable to get-
ting into dysfunctional state.

The two above-mentioned perspectives centering on
the unidirectional relationship between adolescent IA
and FD have drawn considerable attention to the question
of "who comes first". In recent years, with the rise of the
Developmental Contextualism Theory (Lerner, 2006),
a third perspective, that is, FD and adolescent IA are
reciprocally affected, has caught scholars' attention. It breaks
through the limitations of the unidirectional mode between
contextual factors and individual development. From the
viewpoint of the Developmental Contextualism Theory, the
developmental situation (e.g., dysfunctional family) and the
adolescent response (e.g., being indulged in the Internet)
might dynamically interact, and in particular, the direction
of such effects may change when considering the temporal
dimension (Lerner, 2006; Sorell et al., 2007). A small body
of studies have employed the reciprocal model to examine
the link between family factors and adolescents' problem
behaviors. For example, empirical evidence has supported
that adolescents’ family function has significant influences
on adolescents’ aggressive behavior, which in turn,
subsequently influences their perceived family function in
the later stages of development. Similar circular effects have
also appeared in the relation between maternal psychological
control and children’s bullying/victimization (Wu et al.),
peer victimization and children’s internalizing problems
(Guo et al., 2017), as well as family function and adolescent
depressive symptoms (Wang et al., 2021a). However,
studies examine the reciprocal effects between adolescents'
excessive usage of the Internet and their dysfunctional
family are very limited.

To our knowledge, the only study of Ko et al. (2015) has
discovered such bidirectional relationships among adoles-
cents, revealing that adolescent IA and family factors could
both act as antecedents and outcomes. Nevertheless, this
research only used two-wave data with a time interval of
12 months and just adopted the logistic regression method
and performed repeated-measure ANOVA, thus the dynamic
nature of the relationship between family factors and IA has
not been fully exhibited. To evaluate such dynamic linkage
precisely, multi-wave longitudinal data with a longer time
interval and more advanced analysis method are needed.

Auto-regressive cross-lagged model analysis may help
find the cross-lagged relations between variables and how
these relations change over time also could be shown, after
controlling for the auto-regressive effect (Rogosa & David,
1980). Thus, it is necessary to examine the dynamic relation-
ship between FD and adolescent IA using auto-regressive
cross-lagged models with three-wave longitudinal data or
above, and the results may challenge the findings of Ko et al.
(2015).

Difference between only child and non-only child

In China, the one-child policy started in 1979 and terminated
in 2015. It had been implemented for more than 30 years
so that nowadays a family with one child is still the main-
stream model in China (Hao, 2010; Tan & Zhang, 2016).
The developmental difference between adolescents from sin-
gle-child families and multiple-child families has attracted
considerable attention of researchers (Chi et al., 2020a, b,
c; Guo et al., 2015). Empirical studies have demonstrated
confounding results that having siblings may/may not be
a factor related to FD or adolescent IA. Regarding the FD,
mixed findings were reported, with some studies identify-
ing healthier family function among Chinese adolescents
coming from only-child families (Liang et al., 2018; Wang
et al., 2013), while other studies discovering adolescents or
youth of single-child families at greater risk for FD (Tan &
Wang, 2017) or no significant difference (Li & Ting, 2017).
In terms of IA, the results of previous studies are also incon-
sistent. For instance, in the research of Chen et al. (2016)
and Zhang et al. (2021), the authors found that only-child
students were more prone to get indulged into the Internet.
Dong et al. (2019) and Yu et al. (2017a, b) surveys, however,
revealed that the IA rate of adolescents without siblings (the
only-child) was significantly lower than that of adolescents
with siblings. In another study, Chi et al. (2020a) discovered
that whether adolescents came from a single-child family or
not was not significantly correlated with IA.

According to the resource dilution model, a rise in the
number of children in a family reduces the amount of
resources available to each child (Blake, 1981). That is,
due to limited family resources, the more children there
are in a family, the fewer family resources each child can
share. As a result, non-only child families are forced to
allocate family resources among multiple children, inevi-
tably reducing resources for each child (Kalmijn & van de
Wertfhorst, 2016). For adolescents, having multiple children
may not only dilute family resources but also bring a chain
of changes in interactions among members within a fam-
ily system, which might make family factors have different
influences on mental health among only child versus non-
only child. For example, Xiao et al.’s (2017) study revealed
that, compared to their non-only child counterparts, only
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child students were more likely to develop depressive symp-
toms because of mother—child conflict during adolescence.
However, knowledge about how and whether being an only
child moderates the relationship between FD and IA is still
unclear, and especially, evidence from longitudinal studies
is especially insufficient. Identifying possible between-group
differences would contribute to the development of more
precisely targeted intervention techniques. Therefore, in the
present study, it is also necessary to take the potential impact
of only child or non-only child into consideration in the lon-
gitudinal process wherein family function is associated with
adolescent IA.

The present study

In the current study, we anticipated to expand previous
research on the linkage between FD and adolescent IA based
on a longitudinal survey of Chinese adolescents. This longi-
tudinal design using three-wave data could provide a more
thorough understanding of dynamic real-world phenomena
than studies focusing solely on one or two measurement
points. We expected that FD and adolescent IA mutually
influence each other following a dynamic process. Specifi-
cally, we supposed that FD influences adolescent A, which
is subsequently linked to increased FD, and thus becoming
trapped in a vicious circle. Another purpose of this study is
to examine whether these longitudinal relationships show
significant group differences between only child and non-
only child. Understanding the dynamic linkage between FD
and adolescent IA and the potential differences have impor-
tant implications for identifying the starting points of family-
based interventions for adolescents with TA.

Method
Participants and procedure

We randomly selected five middle schools in Shenzhen and
invited Grade 7 students to participate in our study. The data
collection was conducted in October 2016 (T1; 1st semester
of Grade 7), October 2017 (T2; 1st semester of Grade 8) and
October 2018 (T3; 1st semester of Grade 9). During the data
collection, research assistants provided information about
the test to adolescents and their primary caregiver. After
having adolescents and their parents’ informed consent for
voluntarily participating in this study, research assistants
distributed questionnaires to participants. Adolescents were
guided to respond to the paper-and-pencil questionnaire in
the classroom. In the first wave survey, 1544 adolescents
with a mean age of 12.46 years old (SD =0.63) participated
in the investigation. In the second wave and third wave, the
numbers of participants were 1,511 and 1,480, respectively.

@ Springer

In total, 1301 adolescents (666 boys and 621 girls, 14 stu-
dents fail to report their gender) who participated in all
three assessments make up the final sample. We used an
a-priori sample size calculator for structural equation models
to determine the proper sample size for the data analyses.
The analysis revealed that a sample size of 403 would be
needed to achieve statistical significance at p<0 0.05 when
the average effect size was set as 0.20 with a power of 0.80.
Thus, our final sample size (n=1301) conformance to this
requirement. The study was conducted with the approval
of both the Human Research Ethics Committee of the cor-
responding author and the administrative committees of the
investigated schools.

Measures
Chinese Family Assessment Instrument (CFAI)

The simplified version of the Family Assessment Instrument,
which was developed by Shek et al. (2013), was adopted to
measure FD. The Family Assessment Instrument includes
three sub-scales (mutuality, communication, and conflict)
with 3 items for each. An example is “We have a lot of fric-
tion”. Participants were asked to respond to these items on
a 5-point Likert-type scale, which ranged from 1 (“very dis-
similar”) to 5 (“very similar”). In this study, after revers-
ing the mutuality and communication sub-scale scores, we
computed the means of the nine items. A higher score rep-
resents a high level of FD. With our sample in this study,
McDonald’s omega coefficients at Time 1, Time 2, and Time
3 were 0.86, 0.85, and 0.88, respectively.

Internet Addiction Test (I1AT)

Adolescent IA was assessed using the Chinese version of
Young’s Internet Addiction Test, which was translated and
modified specifically for Chinese adolescents (Shek et al.,
2008). It consists of 10 items that participants answer “yes”
or “no” on each statement to assess whether or not they had
experienced the listed behavior in the past year. An example
is “Have you repeatedly made unsuccessful efforts to con-
trol, cut back or stop Internet use”. Participants who scored
four or higher were considered to have been addicted to the
Internet. In the current study, McDonald’s omega coeffi-
cients for the IAT were 0.76 at Time 1, 0.75 at Time 2, and
0.82 at Time 3.

Covariates

Prior studies have found that demographic variables such as
adolescents’ age, gender, birthplace, only-child or not, par-
ents’ education level and family income were significantly
related to FD and IA (Chen et al., 2016; Dong et al., 2019;
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Shek, 2002, 2005; Wu et al., 2016). Thus, in statistical anal-
yses, we controlled these variables to exclude their potential
influence. Adolescents’ sex was coded as 1 for boys and 2
for girls. The birthplace of adolescents was coded as 1 for
rural area, 2 for Shenzhen and 3 for other cities. Whether
adolescent was an only-child or not was coded as 1 for only-
child and 2 for non-only child. Parents’ education level was
assessed by adolescents' reports (middle school or below
coded as 1, high school or vocational college coded as 2,
university coded as 3, above university coded as 4). family
income was assessed based on per capita monthly in CNY
(1= <¥1000, 2=¥ 1000 — ¥ 1999, 3=¥ 2000 — ¥ 2999,
4=¥ 3000 — ¥ 3999, 5=¥ 4000 — ¥ 4999, 6 =¥ 5000
—¥ 5999, 7= >¥6000).

Data analysis

All data were input into SPSS 25.0 to conduct descrip-
tive analyses and correlation analyses. Then we performed
autoregressive cross-lagged (ARCL) analyses in Mplus 8.3.
In the ARCL model, correlations between variables as well
as their autoregressive effects and cross-lagged effects were
contained. The ARCL model allowed us to test the potential
effects of one variable (e.g., FD) measured at the prior time
point on another variable (e.g., adolescent TA) at the sub-
sequent measurement point (the cross-lagged effects), con-
trolling for the regression of both variables on themselves
(the auto-regressive effects). Covariates such as adolescent
age, gender, birthplace, parental education level, family
income were also included in the final cross-lagged model.
Since the normed chi-square (y*/df) is susceptible to sample
size and is a relatively unstable indicator, a series of other
standard fit indices were also adopted to assess model fit,
containing the Tucker-Lewis index (TLI), the comparative
fit index (CFI), the root means square error of approxima-
tion (RMSEA) with 90% CI, and standardized root mean
square residual (SRMR). We considered there is a good fit
for the model if the CFI and TLI are both above 0.90, and
RMSEA is below 0.08 (Kline, 2015). Furthermore, in order
to test whether there were significant differences between

only child and non-only child in the ARCL model of FD
and adolescent IA, multigroup comparison were constructed
by whether adolescents come from only child families. The
steps of the multigroup comparison model were as follows:
(1) establish an unconstrained model in which all path coef-
ficients were estimated freely; (2) establish a constrained
model in which all path coefficients were equal between the
only child group and non-only child group; and (3) compare
the unconstrainted model with the constrained model by the
change of normed chi-square (Ay*/Adyf). (4) use the Wald
test to test the significant differences in terms of the specific
path coefficient. In our study, we used the 0.05 significance
level for all path coefficients.

Results

Descriptive statistics of family dysfunction
and Internet addiction

The means and standard deviations of FD and IA at three
time points and the correlations among these variables are
reported in Table 1. As expected, FD at the three waves had
positive relationships with each other (rs ranging from 0.25
to 0.43), and IA at the three waves was positively associated
with each other (rs ranging from 0.21 to 0.39). Additionally,
significant positive correlations were found between FD and
IA, both cross-sectionally (rs ranging from 0.21 to 0.33) and
across measurement waves (rs ranging from 0.06 to 0.23).

Analyses of the Autoregressive Cross-Lagged model

An ARCL model was constructed to analyze the possible
patterns of influence between FD and IA among adolescents,
In the ARCL model, we modeled FD and IA as latent varia-
bles. FD was defined by its sub-scales (mutuality, communi-
cation, and conflicts). As for IA, we followed the suggestions
of Rogers and Schmitt (2004) that parceling could be used
as indicators for uni-dimension variables to simplify their
structures. Specifically, we used three sub-scales scores as

Table 1 Correlations of family

) ; Variables M=+SD T1 FD T2 FD T3 FD T11A T2 1A T3 1A
dysfunction with adolescent
Internet addiction T1 FD 1.93+0.77 1
T2 FD 1.96+0.79 0.26™" 1
T3 FD 1.83+0.77 0.43™" 0.25™* 1
T1IA 1.55+1.99 0.25"" 0.07" 0.23™* 1
T2 1A 1.62+1.99 0.16™" 0.217" 0.13™* 0.25™* 1
T3 IA 147+2.13 0.18"" 0.06" 0.33"" 0.39"" 0.21"" 1
T1 Time 1 (Grade 7), 72 Time 2 (Grade 8), 73 Time 3 (Grade 9), FD Family Dysfunction, /A Internet
Addiction.
*p<0.05; "“p<0.001.
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manifest indicators of FD, and three parcels as manifest indi-
cators of IA. Synchronous correlations among the two latent
variables were allowed in the model. We also allowed the
error correlation of the same observed variable at Waves 1,
2 and 3. Additionally, demographic factors, such as adoles-
cents’ sex, age, only-child or not, parental education level,
and family income, were controlled in the cross-lagged panel
model, such that the first wave FD and IA were regressed
on these control variables. The ARCL model indices fitted
well, with y*/df=3.27, p<0.001, CFI=0.95, TLI=0.93,
RMSEA =0.04 ( 90% CI=[0.038, 0.045]), SRMR =0.06.
Figure 1 illustrates the standardized path coefficients. For
the reason of simplifying the model, control variable is not
exhibited in the figure.

The results showed that the predictive coefficients of gen-
der (f=-0.06, p <0.05), father education level (f=-0.11,
p <0.05), and family income (f=-0.08, p <0.05) for FD
at T1 were significant. The predictive coefficient of gender
(#=-0.09, p<0.01) for IA at T1 was significant. After con-
trolling for the influence of demographic variables, the auto-
regressive paths for FD and IA were all significant, with the
auto-regressive coefficients ranging from 0.26 to 0.32, sug-
gesting the temporal stability of the two study variables. In
terms of cross-lagged paths, FD at Time 1 had a significant
and negative longitudinal cross-lagged effect on adolescent
IA at Time 2 (#=0.10, p <0.01), while the prediction of
IA on FD during this period was not significant (f=0.01,
p>0.05). From Time 2 to Time 3, adolescent IA signifi-
cantly and negatively predicted FD (6=0.11, p <0.01),
while the predictive coefficient of FD on adolescent IA was
not significant (§=0.03, p> 0.05).

Multigroup comparison of the autoregressive
cross-lagged model

To test whether there were significant differences between
only child and non-only child in the ARCL model of FD and
adolescent IA, multigroup comparisons were constructed by
whether adolescents come from only child family. Our results
showed that the overall fit was acceptable for both uncon-
strained model (y*/df=2.70, p <0.001, CFI=0.92, TLI=0.90,
RMSEA =0.05 (90% CI=[0.048, 0.055], and SRMR =0.08),
and constrained model (y*/df=2.66, p<0. 001, CFI=0.92,
TLI=0.90, RMSEA =0.05 ( 90% CI=[0.047, 0.054], and
SRMR =0.08). The results of the chi-square test showed that
the differences between the unconstrained model and the
constrained model were not significant (A)(Z =3.93, Adf=38,
p>0.05), indicating that there were no significant differences
in the ARCL model of FD and adolescent IA between the only
child group and non-only child group.

Discussion

How are FD and adolescent IA related? In the current study,
this important issue was addressed by testing whether FD
was reciprocally linked to adolescent IA. Additionally, we
take the differences between only child and non-only child
into account and examine the existence of group differences.
Our results suggested there exists a vicious circle between
FD and adolescent IA, which enriches the application of
the Developmental Contextualism Theory. Specifically, our
results showed that FD at T1 predicted adolescent IA at T2,

Mutl Con2 Com3 Mutl

X oA X x
0_93"'\0467 0.66 0.98"

0.27""

0757 0.65™ 0.76™
AR S

Parcell || Parcel2 || Parcel3

Parcell

Parcel2

Parcel3 Parcell Parcel3

Fig.1 The ARCL model of family dysfunction and adolescent
Internet addiction. Note: All coefficients were standardized. Two
latent constructs were assessed with three manifest indicators and
three parcels, respectively. Control variable was not exhibited in
the figure for the simplicity of the model. Tl =Time 1 (Grade 7);
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T2=Time 2 (Grade 8); T3=Time 3 (Grade 9). FD=Family Dys-
function; IA =Internet Addiction; Mutl = mutuality; Con2 = conflict;
Com3 =communication. Solid line=significant coefficient; Dotted
line =non-significant coefficient. “p<0.01; “p<0.001
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then adolescent IA at T2 predicted FD at T3. The present
study demonstrated the dynamic interacting process between
FD and adolescent IA, which might lead to a vicious circle,
increasing the risk of adolescent IA as well as hindering
the effective functioning of the whole family. In addition,
the relations between FD and adolescent IA did not differ on
account of whether or not adolescents came from only child
families. Our findings provide inspiration for identifying the
starting points of preventive and interventional strategies for
adolescent IA.

The idea that FD may play a crucial role in the onset and
deterioration of IA among adolescents has been the focus
of substantial theorizing and empirical work over the past
decades. Partially in line with a previous study (Chi et al.,
2020a; Yu & Shek, 2013), this study showed that FD at T1
increased adolescent IA at T2, while FD at T2 could not
predict adolescent IA at T3. According to prior researches,
families that lack of close interactions or are full of con-
flict cannot provide adolescents with sufficient emotional
warmth (Chng et al., 2015), but bring much stressful daily
life experience to adolescents and arouse a series of negative
emotions (Tompson et al., 2015; Wang et al., 2021a, b, c).
Under an indifferent family atmosphere, in light of the Com-
pensatory Internet Use Theory (Gao & Chen, 2006), the sat-
isfaction of adolescents’ basic psychological needs has been
hampered, especially the acquisition of interpersonal close-
ness (Li et al., 2016). Since the virtual cyber world could
provide a preferable place for adolescents to avoid distressed
family conflicts, adolescents tend to indulge in online activi-
ties to satisfy their interpersonal needs and obtain emotional
support. Thus, a dysfunctional family may contribute to ado-
lescent IA. However, when adolescents get into later stage of
junior school years (from Grade 8 to Grade 9), the predictive
effect of FD on adolescent IA is insignificant. One possible
explanation may be that the adolescents with IA may exhibit
certain negative features (such as maladaptive cognition, low
self-esteem and self-confidence, and poor emotional compe-
tence) (Baturay & Toker, 2019; Han et al., 2017; Yu et al.,
2017a, b), which may also contribute to youth's vulnerability
for being addictive into the Internet. Another potential rea-
son is that when adolescents frequently engaged in online
activities, they may 'attract’ similar addictive peers, and the
peer contagion effect may further lead to more problematic
Internet use among adolescents (Zhou & Fang, 2015). In
other words, during this period, adolescent IA may be more
influenced by individual-level and peer-level correlates, that
are no longer directly related to their dysfunctional family,
which needs to be verified in the future research.

Conversely, adolescent IA at T1 could not predict FD at
T2, while adolescent IA at T2 demonstrated a trend toward
increased FD at T3. Our findings were also partially consist-
ent with prior research (Li et al., 2014; Luo and Peng, 2008;
Wang et al., 2011). The potential reason may be that at the

early stage of middle school (from Grade 7 to Grade 8),
with relatively lower academic pressure of adolescents (Liu,
2016), parents are inclined to allow their children to use the
Internet freely and will be relatively loose in supervising
their children on Internet usage. Moreover, when addicted to
the Internet, adolescents might conceal some of their prob-
lematic Internet use from their family—especially when
they live in a dysfunctional family that usually could not
meet their psychological needs but brings a series of nega-
tive mood. Therefore, the impact of adolescent IA on family
functioning is less pronounced. While during the late mid-
dle school year (from Grade 8 to Grade 9), especially as the
entrance examination for secondary school gets closer and
closer, adolescents’ academic burden becomes increasingly
heavier (Liu, 2016). Parents are more likely to realize that
their children get indulged into the Internet, thus they may
implement more restrictive rules under this “below” pres-
sure (Koning et al., 2018). However, parental overregulation
could provoke adolescent disobedience, especially in Grade
8 (Lin et al., 2021; Wang & Zhang, 2004), which would
further contribute to more frequent and sharper parental-
adolescent conflict. Besides, during the implementation of
restrictive regulation, inter-parental relations might be prone
to deteriorate and their contradiction might spill over into the
whole family system (Ko et al., 2015). All of these would
make adolescents perceive worse family relations and poorer
family communication patterns. Thus, FD might be promi-
nently provoked by adolescent IA.

Our study indicated that the association between FD and
adolescent IA got caught in a vicious cycle. FD, such as
conflict, and hostile family relationships, is a risk factor
for adolescent IA, while the effect of adolescent IA on FD
seems to also be also another link in the transactional chain.
Our results suggested that FD and adolescent IA show a
trend to deteriorate each other in the long term. From these
results, we were inclined to consider the unhealthy family
as the starting point of the vicious circle between FD and
adolescent IA. Developmental Contextualism (Lerner, 2006;
Sorell et al., 2007) offers a theoretical framework for obtain-
ing a full picture of the dynamic process between FD and
adolescent addictive Internet use. Empirical research testing
these effects, however, has been very limited, with only a
slim body of studies examining the bidirectional relation-
ship between them using two-wave data (Ko et al., 2015).
Using three-year longitudinal data, our results enrich the
Developmental Contextualism Theory by discovering the
vicious cycle between dysfunctional families and adoles-
cents’ misbehavior. Although previous research using the
Developmental Contextualism Theory has been centered on
dynamic processes between individuals and contexts, our
results show that dynamic processes can also be applicable
to the field of Internet misconduct, thus occurring between
FD and children’ IA. This phenomenon has been suggested
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by several studies that showed a circular effect of family fac-
tors, such as family function (Wang et al., 2021a), and parent
control (Wu et al., 2021), and it could also be extended to
peer factors such as peer victimization (Guo et al., 2017) and
adolescent problem behavior. The dynamic nature of fam-
ily—adolescent relations was alarming in terms of IA. Our
results imply that adolescents could get “caught” into the
reinforcing patterns of dysfunctional family and adolescent
IA that might become deteriorative over time. Such persis-
tent deterioration is dangerous since it may bring about even
more terrible consequences than episodic family problems
or adolescent IA. If we could not break such a vicious cycle
in time, it would result in a chain of negative influence on
adolescents as well as their whole family system.
Additionally, our study revealed that there is no signifi-
cant difference between only child and non-only child in the
mutual relationship between FD and adolescent IA. In the
Internet Age, the Internet is becoming increasingly popu-
lar and accessible due to its anonymity, convenience and
escape, and using the Internet has become a convenient way
for recreation and entertainment in modern society (CNNIC,
2022). Although there exist differences in the reasons for
being addictive to the online space for only child and non-
only child, such that only child lack sibling companionship
while non-only child lack full parental love(Xiao et al.,
2017), both of them spend time on the Internet to alleviate
negative feelings and seek emotional support when they get
trapped into a poorly functioning family, which has become
an important solution adolescents choose to compensate for
some of their needs in the real world, and may eventually
result in IA. For instance, prior studies have suggested that
only child and non-only child do not show significant dif-
ferences in IA (Zhang et al., 2021). Moreover, for both only
child and non-only child, the overreliance on the Internet
inevitably brings about family conflicts and reduces parent-
adolescent communication. Thus, it may bring about the
same level of impairment for family function. Therefore, the
dynamic relationship between FD and adolescent IA was not
different based on whether only child or not. The results also
implicated that when a family is in a disorganized state, the
number of children in the family may not significantly affect
the relationship between the FD and IA of a particular child.
There are several limitations that need to be acknowl-
edged in our current study. Firstly, family dysfunction is a
very complex phenomenon related to both family structure
and characteristics. In this study, we only assessed family
dysfunction characterized by worse family mutuality, more
conflicts and less communication among family members,
all of which were perceived by adolescents. Future research
should further measure family functioning from other per-
spectives and adopt more comprehensive tools to validate
the conclusion found in our research. Regarding adolescent
IA, we also measured it by self-report questionnaires alone,
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which may be influenced by recall bias and social desir-
ability. Future researches incorporating objective measures
(e.g., obtaining the information about Internet use by built-in
software) or using data from different scources (e.g., par-
ents, teachers or peers) are needed. Secondly, our sample
included only middle school students from Shenzhen which
is one of China's Special Economic Zones, therefore, cau-
tious should be taken in generalizing the findings to all Chi-
nese adolescents or beyond. Future studies should recruit
adolescents from different cities or regions of China to fur-
ther examine the association between FD and adolescent
IA. Thirdly, the data of this study were gathered between
2016 and 2018, which is before the outbreak of COVID-19.
Given that adolescent Internet usage and family functioning
have changed substantially during the epidemic outbreak,
future research appears warranted to explore whether the
relationship between FD and adolescent IA changed before
and after COVID-19. Fourthly, although our study adopted
an ARCL model by a three-wave longitudinal survey design,
it still cannot fully infer the causal relationship between FD
and adolescent IA. In the future, a more rigorous method
can be used to better draw the causal relation between them.
Additionally, as suggested by prior studies, individual psy-
chological resources (e.g., self-esteem) and emotional status
(e.g., fear of missing out) may be crucial mediators between
FD and adolescent IA (Sela et al., 2020; Shi et al., 2017).
These individual factors need to be further tested within the
cross-lagged models, as potential contributors between FD
and adolescent IA.

Notwithstanding these limitations, the present study first
discovered a circular effect between FD and adolescent TA
in a group of Chinese junior school students with cross-
lagged analysis at three time points. Our results extended the
application of the Developmental Contextualism Theory and
enriched existing literature on the relation between FD and
adolescent IA. More importantly, our findings also provide
enlightenment for practical work. Since the vicious circle
between FD and adolescent IA is more likely to begin with
unhealthy families, families should be taught to create a har-
monious atmosphere for adolescents. Thus, it is crucial to
offer parents with scientific guidance about family education
and feasible ways of handling adolescents’ problem behavior
(e.g., Internet addiction behavior). When providing inter-
vention for those who are getting indulged in problematic
Internet use, counselors should also keep a watchful eye on
the families to prevent the continual impairment of family
function. Meanwhile, the circular effect between FD and
adolescent IA also reflects that, to some extent, the role of
adolescents themselves should not be ignored. Adolescents
living in a conflicting and indifferent family should be taught
skills and given appropriate emotional-regulation or inter-
personal communication training to cope with the dysfunc-
tional family or reduce its negative impacts. For those who
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have already shown a certain degree of A, educators and
counselors should teach them with some practical self-con-
trol strategies and give psychological guidance to use Inter-
net reasonably. In sum, our findings suggest that the preven-
tion and intervention of adolescent IA should focus both the
families and adolescents themselves. Thus, strengthening
education and providing more assistance for families as well
as adolescents is necessary. By doing so, both FD and ado-
lescent IA could be alleviated, and the vicious cycle will be
transformed into a virtuous cycle.

In conclusion, this study contributes to the developmental
literature about Developmental Contextualism Theory by
investigating longitudinal relationships between FD and ado-
lescent IA with a three-wave longitudinal survey. We found
a vicious cycle between FD and adolescent IA: adolescents
who lived in a dysfunctional family showed an increased risk
of IA in the subsequent year; in turn, adolescent IA further
increased the possibility of FD. Moreover, this conclusion
applies to both only children and non-only children. Taken
together, these findings emphasize the potential importance
of identifying the starting points for interventional strategies
of adolescent IA.
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