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Abstract

As the online world plays an increasing role in young peoples’ lives, research on compulsive internet use (CIU) is receiving
growing attention. Given the social richness of the online world, there is a need to better understand how CIU influences
adolescents’ social support and vice versa. Drawing on ecological systems theory, we examined the longitudinal links between
adolescents’ CIU and perceived social support from three sources (parents, teachers, and friends) across 4 critical years
of adolescence (Grades 8-11). Using random intercept cross-lagged modeling, we found that CIU consistently preceded
reduced social support from teachers, whereas social support from parents preceded increases in CIU over time. We discuss

the implications of our findings for parents and schools seeking to support young people experiencing CIU.
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The internet and social media are radically changing the way
young people interact with their social environment. Recent
surveys have found that U.S. adolescents spend approxi-
mately 7 hr of nonschool or study time per day online
(Rideout, 2016, 2019), with a large portion of this time spent
in social interaction. In this context, it is of critical importance
to understand the impact of extensive online activity on young
peoples’ ability to access social support from different
sources. Do high levels of online activity strengthen or erode
young peoples’ social support? Or does online activity have
differing effects on different types of social support (e.g., sup-
port from adults vs. peers)? In this study, we examined the
issue of compulsive internet use (CIU) and its impact on ado-
lescents’ perceived social support—from parents, teachers,
and close friends—across 4 crucial years of adolescence.
Extensive online activity has been shown to precipitate
the compulsive use of the internet (van den Eijnden et al.,
2008; Van Der Aa et al., 2009). CIU, also referred to as
problematic internet use, refers to difficulty regulating
one’s internet use and often involves compulsive symp-
toms, withdrawal symptoms, rumination about being online
when not online, and disengagement from daily activities
(Hsieh et al., 2021; Kirdly & Demetrovics, 2021; Meerkerk
et al., 2009). There has been an ongoing debate about
whether or not CIU represents a disorder (for a discussion,

see Moretta et al., 2022). Although not officially recog-
nized as such in the Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition (DSM-5), CIU shares many
similarities with other addictive disorders, such as internet
gaming disorder (which has recently been included in the
DSM-5). Common markers include withdrawal, loss of
control, preoccupation, conflict, and using the internet as a
coping mechanism (Luo et al., 2021; Meerkerk et al., 2009).
As such, CIU has been the subject of extensive research
over the past decade.

CIU has been linked to alcohol usage (Lanthier-Labonté
et al., 2020), problems with sleep (Alimoradi et al., 2019),
poor mental health (Ciarrochi et al., 2016; Zhou et al., 2020),
difficulties with emotion regulation (Donald et al., 2020),
and worse self-concept (Donald et al., 2019). CIU can be
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specific, when it relates to the compulsive use of specific
online activity (e.g., social media use, gaming, messaging,
listening to music, accessing movies and shows), or general,
when a person reports a general dependence on online activ-
ity, typically covering a range of specific uses (Caplan, 2003;
Ciarrochi et al., 2016; Rideout, 2019). In this investigation,
we examined the links between general CIU and adolescents’
social support.

Although multiple studies have now shown that CIU pre-
cedes intrapersonal problems (e.g., Ciarrochi et al., 2016;
Donald et al., 2019, 2020; Muusses et al., 2014; van den
Eijnden et al., 2008), relatively less research has examined
the social causes and consequences of CIU in a longitudinal
context. Numerous theoretical frameworks suggest that
developmental outcomes are not solely driven by the indi-
vidual, but result from a transaction between the individual
and the social context (Bronfenbrenner, 1977, 1992; Fiese &
Sameroff, 1989; Leve & Cicchetti, 2016; Sameroff &
Mackenzie, 2003). For example, Bronfrenbrenner’s ecologi-
cal systems theory (Bronfenbrenner, 1977, 1992) describes
social context as a nested arrangement of structures, each
contained within the next, such that, for example, family is
nested within an extended family that is nested within culture
(Bronfenbrenner, 1977, 1992). This study focused on the
first level of Bronfenbrenner’s model, the “microsystem” or
social environment that has direct contact with the young
person. We focused on the longitudinal interaction between
support from parents, teachers, and close friends, and com-
pulsive CIU. Do social support and CIU mutually influence
each other, as Bronfenbrenner’s model suggests? Specifically,
does a lack of support, especially from adults (i.e., parents
and teachers), lead to the development of CIU? Does CIU, in
turn, lead to diminished social support and thus contribute to
a vicious cycle of CIU and increasing isolation? In this arti-
cle, we examined these possibilities, drawing on a large sam-
ple of adolescents in Grades 8 to 11.

The Adolescent Social Context

This article focuses on perceived social support, which is
defined as an individual’s subjective appraisal that people in
their social network care for them and are willing to provide
assistance when needed (Lakey & Scoboria, 2005). Feeling
supported is an inherently subjective judgment and there
may be a discrepancy between the extent that others think
that they are being supportive and the extent to which adoles-
cents perceive others’ support. Perceived support is more
strongly linked to well-being than other indices of support
(Chu et al., 2010), making perceived social support a valu-
able phenomenon of study in relation to CIU and adolescent
development.

Perceived social support has been linked to a broad array
of well-being indices (Hawkley & Cacioppo, 2010; Heinrich
& Gullone, 2006). For example, the health benefits of having
strong social relationships are similar to the benefits of

quitting smoking, having a healthy weight, and engaging in
physical activity (Holt-Lunstad et al., 2010). It may be par-
ticularly important for young people to receive support from
trusted adults. Ciarrochi et al. (2017) found that having high
support from parents and teachers was more strongly associ-
ated with well-being and mental health than having support
from peers. In general, they found that having strong support
from adults was associated with having strong support for
peers, but the reverse was not true.

There are two principal explanations for the benefits of
social support for young people. The indirect, “stress buffer-
ing” hypothesis suggests that emotional, informational, and
resource support help young people to manage stressful life
events and it is the management of such events that promotes
well-being (Cohen & Wills, 1985). In contrast, the “direct”
hypothesis suggests that social support provides benefits
during both stressful and non-stressful times, as when sup-
port provides a sense of belonging. Both indirect and direct
perspectives have found support, with social support being a
crucial and central ingredient in adolescent development
(Taylor, 2012; Thoits, 1995).

Sources of Adolescent Social Support

Most adolescents obtain support from multiple sources (Chu
et al., 2010). Adolescents spend the large majority of their
time with family, friends, and teachers (Pdssel et al., 2018).
However, these three sources of support are only moderately
related (Burke et al., 2017; Ciarrochi et al., 2017; Pdssel
et al., 2018). For example, youth can have support from fam-
ily and teachers, but not peers, and vice versa (Ciarrochi
et al., 2017). The benefit of social support appears to depend
on the source (Chu et al., 2010). Adults appear to provide
better emotional support than peers. One meta-analysis
involving hundreds of studies found that teacher and parental
social support explained about 4% of the variance in well-
being, whereas support from friends explained about 1%
(Chu et al., 2010). One important distinction between adult
and peer social context is that youth choose which friends
they associate with. This choice may be based more on per-
ceived similarity and attractiveness than supportiveness (not-
ing that perceived and actual similarity often vary; Selfhout
et al., 2009; van Zalk & Denissen, 2015). For example, ado-
lescents are similar to their friends in hope (Parker et al.,
2015), academic achievement (Cook et al., 2007), and
aggression (Espelage et al., 2003). Thus, although young
people choose their friends, this may not always produce the
social support they need to thrive (Ciarrochi et al., 2017).

In addition to the distinction between adult and peer social
support, there are important differences between parental
and teacher support. Early in life, social support comes from
the family as parents teach children the extent that others can
be trusted (Bowlby, 1969) and help them to develop hope
and emotion regulation skills (Heaven & Ciarrochi, 2008;
Williams et al., 2012). As children develop, relationships



Donald et al.

301

outside of the family, such as those involving teachers,
become increasingly important. Young people learn to
engage in new social roles, cooperate with others, and build
new relationships with peers and adults (Eccles, 1999; Hayes
& Ciarrochi, 2015).

Research suggests that parents and teachers each provide
distinctive forms of support for adolescents. Parents provide
more emotional and instrumental support (e.g., helping with
homework) than teachers. In contrast, teachers provide simi-
lar levels of informational support as parents (e.g., providing
direction and tips in completing school work; Hombrados-
Mendieta et al., 2012). Parental support may be more impor-
tant than teacher social support for predicting engagement in
extracurricular activities (Wang & Eccles, 2012).
Longitudinal research suggests that both teachers and par-
ents uniquely contribute to students’ subjective value of
learning (Wang & Eccles, 2012). Teacher support is often
implemented through school-based social and emotional
learning programs. Such supportive programs can provide
substantial benefit to academic success and well-being
(Durlak et al., 2011). One meta-analysis suggests that teacher
support may even have slightly stronger links to student
well-being than support from family (Chu et al., 2010).

The Development of Social Support
and CIU

The family provides a primary source of social support for
young people even into adulthood (Parker et al., 2012). In
contrast, friendship groups may be a less important source of
support in early childhood, but become increasingly impor-
tant during adolescence (Furman & Buhrmester, 1992;
Selthout et al., 2010). The quality of support can change over
time and this can take different forms. Changes may occur
within a person, for example, when an individual experi-
ences increasing social support relative to their own baseline.
Changes can also occur between individuals, for example,
when someone ranked in the 50th percentile on social sup-
port in a population drops to the 25th percentile over time.
Research and theory has pointed to the need to separate these
different sources of variance, and, for example, not make
within-person conclusions based on between-person analy-
ses (Hamaker et al., 2015; Nunez-Regueiro et al., 2022). For
example, it is possible for a person to lose social support
relative to their peer group, but still experience increases in
social support relative to their own baseline.

In this study, we utilized random intercept modeling to
separate out these distinct between-person and the within-
person components. Both are important for understanding
adolescent development. The between-person component
reflects causal processes that were present prior to the study
and do not appear to change during the study. The within-
person component reflects how individuals changed during
the course of the study. In this study, we have temporal order-
ing information (i.e., through longitudinal data) for the

within-person component and thus focus on this in evaluat-
ing how social support influences CIU and vice versa.

The Reciprocal Influence Model of CIU
and Social Support

Drawing on ecological systems theory (Bronfenbrenner,
1977, 1992), we anticipated that adolescents’ CIU and their
social support context will be mutually reinforcing. We term
this the “reciprocal influence” model. The reciprocal influ-
ence model suggests that diminished social support leads to
increased CIU, and that CIU, in turn, diminishes social sup-
port, setting in motion a vicious cycle. This model can be
decomposed into two smaller models, which we will term
the “antecedent” and “consequence” models. The antecedent
model proposes that low levels of social support are an ante-
cedent to CIU. The consequence model claims that CIU
inhibits adolescent social support over time. The reciprocal
influence model is supported when both the antecedent and
consequence models are supported.

Past research provides support for the antecedent model,
at least for adult social support. For example, research sug-
gests that if a parent has a positive relationship with their
child, and uses productive parenting practices, the child is
less likely to develop compulsive internet usage (Miltuze
et al., 2021). Although this study provides preliminary evi-
dence, it did not separate the between-person and within-
person variance eclements, as discussed above. Another
study focused on the longitudinal link between internet-
specific parenting practices (such as high-quality communi-
cation and internet-specific rules) and symptoms of social
media disorder (Koning et al., 2018). They found that more
frequent parent—adolescent communication predicted more
internet gaming disorder. Furthermore, more internet gam-
ing disorder predicted poorer quality parenting behavior in
the form of reactive rules and lower quality communication.
These findings suggest that there will be a bidirectional
influence between CIU and parental support, and not neces-
sarily the positive effects of parenting that we might expect.
However, Koning et al. (2018) did not separate the between-
and within-person variance, so it is unclear whether the bidi-
rectional effects were due to within-person changes. In
addition, the study did not consider other aspects of adoles-
cents’ social world, including the school context (i.e., teach-
ers and friends).

In a study that did include a focus on both family and the
school context, Hsieh et al. (2021) found that young people
who experienced lower child neglect and more positive
school experience reported lower levels of internet addiction
at baseline, but faster increases in internet addiction across
time. This finding again highlights that parental support may
not always be associated with reductions in CIU. This study
also highlights the difference between within-person and
between-person effects, in that the between-person effects
were in the expected directions, with a positive social
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environment linked to lower addiction at baseline, but
within-person effects suggested that positive social environ-
ment was unexpectedly linked to worsening internet out-
comes. This study suggests that social factors will act as
antecedents to the development of CIU. However, Hsieh did
not include social support and CIU at multiple time points
and so could not test the reciprocal influence model. Past
research has thus provided ambiguous results about the role
of parents and teachers in CIU, and we intend to add to this
research literature. In general, we expected that supportive
parents and teachers help young people to manage emotions
and stay engaged in school (Gutiérrez et al., 2017; Morris
et al., 2017) and this should protect them from CIU.

Hypothesis 1 (H1): Social support from adults, namely,
(a) parents, and (b) teachers will precede reductions in
CIU over time.

Regarding the consequence model, CIU has been shown
to lead to a range of undesirable outcomes for adolescents,
including emotional dysregulation (Donald et al., 2020),
loss of hope (Donald et al., 2019), and mental health prob-
lems (Ciarrochi et al., 2016). Consistent with these intrap-
ersonal findings, we expected that CIU would also
precipitate interpersonal problems, specifically, depleted
relationships with adults. We anticipated that CIU will dis-
rupt the quality and amount of time, and hence support, that
young people receive from trusted adults (i.e., parents and
teachers), displacing these opportunities for (mainly
offline) support with online activity. Preliminary evidence
supports these predictions. For example, Miltuze et al.
(2021) found that CIU among young people was linked
with inconsistent parenting and disrupted relationships
with parents. In a 2-year longitudinal study, Koning et al.
(2018) found that adolescents with internet gaming disor-
der reported worse quality communication and more reac-
tive parental rules the following year. Based on these
preliminary findings, we expect general CIU to negatively
affect social support received from adults over time.

Hypothesis 2 (H2): CIU will predict diminishing social
support from (a) parents, and (b) teachers over time.

We did not make predictions as to the effect of close
friendship support on CIU and vice versa. On one hand, sup-
portive friendships are linked to well-being (Chu et al.,
2010), which suggests that close friends might be a protec-
tive factor against the development of CIU. On the other
hand, CIU is likely to involve close friends, in the form of
gaming and social media (Ciarrochi et al., 2016), and “sup-
portive” peers may compete with parents’ attempts to regu-
late internet use (Soh et al., 2018). Thus, if youth experience
CIU, this is likely to be with friends and may not undermine
the perceived supportiveness of these friends. This leads us
to a research question rather than a hypothesis.

Research Question 1 (RQ1): What is the link between
close friends’ support and the development of CIU and
vice versa? Are friends a protective factor or risk factor?

Given the research reviewed above shows that parent and
teacher support is distinctive, we examined these sources of
support separately to see whether they relate in unique ways
to CIU. There was too little longitudinal research that con-
trasted parental and teacher social support to make an empir-
ically driven prediction, but we speculate that the burden of
adolescent CIU may fall more heavily on parents than on
teachers. Ultimately, the parent has the difficult task of regu-
lating the adolescent’s internet behavior outside of school
hours and in environments that are, relative to school,
unstructured and difficult to monitor. For example, schools
can ban phone use during class time and students, confined
to a single classroom, can be monitored in a way that is much
more difficult at home. In addition, access to devices such as
video game consoles is generally greater at home than at
school (Rideout, 2016). Given these speculations, we sought
to explore distinctions between parent and teacher support
and their impact on CIU development, leading to our second
research question:

Research Question 2 (RQ2): Are there distinctive links
between CIU and parental versus teacher social support?

Method

Participants and Procedure

The present investigation was a part of a multiyear research
project, the Australian Character Study (ACS; Australian
Research Council grant number DP140103874), which
explored Australian adolescents’ behaviors, relationships,
beliefs, aspirations, and self-evaluations. The specific
research questions and hypotheses of this study were not pre-
registered although they were included more generally as a
part of the research aims of the ACS. Participants for this
study were drawn from 17 Catholic high schools in two
Australian states: New South Wales and Queensland. In
Australia, Catholic schools make up 19.4% of secondary
schools (Australian Bureau of Statistics, 2020). The schools
included in this study were mainly in cities—Wollongong (in
New South Wales) and Cairns (in Queensland). However, the
study included a number of schools in rural locations, thereby
enhancing the socioeconomic and geographic diversity of
study participants. The Australian Government’s Index of
Community Socio-Educational Advantage (ICSEA) pro-
vides an indication of the level of a school’s social and edu-
cational advantage relative to other schools (https://docs.
acara.edu.au/resources/Guide _to understanding_icsea val-
ues.pdf). The schools in this study had an average ICSEA
ranking of 1,025 (SD = 43), which is slightly above the
Australian average of 1,000, making this study broadly
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representative of the Australian population. This study’s
materials, analysis code, and the study data file can be found
here: https://osf.i0/697kt/.

Study participants completed a survey three quarters of
the way through the school year (i.e., in Term 3) in each of
Grade 8 to Grade 11. Participants were recruited to the study
through their school and completed paper-and-pencil ques-
tionnaires in the classroom in each year of the study (2010—
2014). Informed consent for each student’s participation was
provided by parents or primary caregivers per the ethics
board requirements of the third author’s institution. In Grade
8, the average participant age was 13.7 years (SD = 0.45). A
total of 2,809 students participated in the study (1,395 or
49.7% male, 1,399 or 49.8% female, and 15 unknown). We
conducted power calculations to detect the minimum sample
size needed to detect effects, based on a 95% power level.
Based on recent longitudinal studies of CIU (e.g., Donald
et al., 2019, 2020; Muuses et al., 2014; van den Eijnden
et al., 2008), we assumed an effect size of 0.05. Power analy-
sis indicated that a sample size of N = 262 was needed to
detect this sized-effects with 95% power, indicating that this
study was very well powered to detect effects. We received
ethics approval for the study from the second author’s insti-
tution and all study participants completed consent forms
prior to participating.

Measures

CIU. CIU was measured with the Compulsive Internet Use
Scale (CIUS; Meerkerk et al., 2009). The CIUS was designed
to capture the central features of addictive behavior (per the
DSM-1V and elsewhere), including elements, such as with-
drawal symptoms, loss of control, preoccupation, conflict
with other activities, and lying to hide addictive behavior
(see Meerkerk et al., 2009, for a discussion). Due to con-
straints from the schools included in this study on the length
of the survey, the CIUS was shortened from 14 items to 10
items, by dropping Items 11 to 14 of the CIUS (Meerkerk
et al., 2009). The 10-item version of the CIUS has demon-
strated acceptable psychometric properties, including facto-
rial stability across time and good convergent validity
(Ciarrochi et al., 2016; Donald et al., 2018, 2020). Cron-
bach’s alphas for this measure in among this sample were
acceptable (Grade 8, o = .88; Grade 9, o = .89; Grade 10, o
= .89; and Grade 11, o = .89). Scale responses range from 0
(never) to 4 (very often). Sample items include “Do you find
it difficult to stop using the internet when you are not online?”
and “Do you feel restless, frustrated, or irritated when you
cannot use the internet?”

Social support. Three sources of social support were mea-
sured in this study: social support from parents, from teach-
ers, and from friends. To measure each of these sources of
adolescent social support, we drew on three subscales of the
Student Social Support Scale (Malecki & Elliot, 1999;

Nolten, 1994). Due to space constraints, we used seven items
from each of these subscales. The seven items we selected
for each subscale (i.e., social support from parents, teachers,
and peers) were the highest loading items on to each subscale
factor (see Malecki & Elliot, 1999). Participants responded
to a 6-point Likert-type scale from 1 (never) to 6 (always) to
rate social support received from parents (oo = .93 in Grade
8 and .94 in Grade 11; seven items, for example, “Praise me
when I do a good job™), close friends (o = .93 in Grade 8 and
.94 in Grade 11; seven items, for example, “Understands my
feelings”), and teachers (oo = .93 in Grade 8 and .95 in Grade
11; seven items, for example, “Cares about me”’). The full list
of items used in this study to measure both CIU and social
support can be found here: https://osf.io/697kt/.

Statistical Analyses

Random intercept cross-lagged panel modeling (RI-CLPM). His-
torically, longitudinal research questions were explored
using manifest variables from panel data (e.g., Kenny, 1975;
Rogosa, 1980). Over recent decades, these approaches have
been superseded by structural equation models (SEMs) using
latent variables (e.g., Marsh et al., 2019). Advantages of
SEM-based approaches are that they enable the measure-
ment error to be explicitly estimated, thus providing more
precise estimates of effects (Weston & Gore, 2006). Within
the SEM-based approach to examining longitudinal research
questions, CLPMs have been a widely used modeling
approach (Usami, 2021). However, scholars have flagged
several limitations with CLPMs, perhaps the most significant
of which is the conflation of within-person and between-
person effects (see Hamaker et al., 2015; Mund & Nestler,
2019; Usami, 2021, for discussions). The concern is that
cross-lagged effects in CLPMs are confounded as they not
only reflect within-person change, but also include unmea-
sured between-person (or trait) effects (for a fuller discus-
sion, see Hamaker et al., 2015). As a solution, the RI-CLPM
has been proposed (Hamaker, 2015; Mulder & Hamaker,
2021), attracting widespread use in recent years (Usami,
2021). This approach explicitly models a between-person,
time-invariant portion of each modeled variable, meaning
within-person longitudinal effects, which are generally the
focus of longitudinal research and more accurately reflect
within-person change (Hamaker et al., 2015).! Most recently,
a fully latent version of the RI-CLPM has been proposed (see
Mulder & Hamaker, 2021). This approach combines the
advantages of a SEM-based approach to longitudinal model-
ing, with the benefits of explicitly modeling within-person
change over time (Hamaker et al., 2015). In this study, we used
this latent RI-CLPM approach, as shown in Figure 1.
Specifically, we assessed the degree to which, for a given
individual in the sample, CIU in one year predicts reductions
in social support in the subsequent year, and whether social
support in one year precedes within-person reductions in
CIU in the next. Figure 1 shows the layout of the latent
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Figure |. The random intercept cross-lagged panel model (RI-CLPM).

Note. This figure is adapted from Mulder and Hamaker (2021). The measurement models for CIU and SS are abbreviated to aid visual accessibility.
Furthermore, time-invariance constraints are not shown. CIU = compulsive internet use; CIU(B) = between-person CIU; CIU(W) = within-person CIU;
SS = social support; SS(B) = between-person social support; SS(W) = within-person social support.

RI-CLP model. A key innovation of RI-CLP models is the
explicit modeling of time-invariant, trait-levels of each study
variable (see CIU(B) and SS(B) in Figure 1), thereby isolat-
ing time-varying, state levels of each study variable (see
CIU(W) and SS(W) in Figure 1). This enables within-person,
temporal changes in state variables to be measured (i.e.,
autoregressive effects; see paths “a” and “b” in Figure 1) as
well as within-person effects of one state variable on another
(i.e., cross-lagged effects; see paths “c” and “d” in Figure 1).
By explicitly modeling within-person, within-variable
change over time (i.e., the autoregressive component of the
model), RI-CLP models provide a conservative test of tem-
poral precedence of one variable predicting change in another
(Mulder & Hamaker, 2021).

We ran separate RI-CLP models for the longitudinal links
between CIU and each of the three forms of social support
(i.e., social support from parents, teachers, and friends). In
running each of these sets of RI-CLP models, we first needed
to establish that each model displayed an acceptable fit to the
study’s data. To do this, for each RI-CLP model, we tested
the fit of a series of six progressively more constrained mod-
els, which we describe next.

First, we ran a configural confirmatory factor analytic
(CFA 1) model, in which the latent structure of the CIU and
social support variables were modeled across the four waves
of the study, with each latent factor loading onto multiple
items (see the yellow section in Figure 1). If this uncon-
strained model displays acceptable fit to the data (see below
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discussion on fit thresholds), models with constraints can be
tested (Bollen, 1989). Second, we ran a CFA model where
factor loadings were constrained to be equal across time-
waves (a “weak” time-invariance model; CFA 2). Third, we
ran a CFA model with both factor loadings and intercepts
constrained to equality across time-waves (a “strong” time-
invariance model; CFA 3). Support for CFAs 2 and 3 indi-
cates that the constructs being measured (i.e., CIU and social
support) tap the same phenomenon at each time point (i.e.,
time-invariance) and is a central assumption of all CLPMs
(Bollen, 1989).

We then ran three increasingly restrictive SEM models,
which included both the random intercept (the blue section
of Figure 1) and within-person fixed effect components of
the RI-CLPM (the pink section of Figure 1). The first SEM
(i.e., “SEM 17) was a “fully forward” model wherein
regression coefficients for all paths (i.e., autoregressive
and cross-lagged) were estimated, including lags across
multiple time points (i.e., Time 1 to Time 2, Time 1 to
Time 3, and Time 1 to Time 4; not displayed in Figure 1).
In the second SEM (i.e., “SEM 2”), lags greater than one
time-interval were removed from the model and only sin-
gle-lag regression coefficients were estimated (depicted in
Figure 1). In the third SEM, within-person regression coef-
ficients across single-year lags (i.e., both autoregressive
and cross-lagged paths) were set to be equal across time,
known as a “developmental equilibrium” model (these
constraints are depicted in Figure 1, as “a,” “b,” “c,” and
“d”). In each of the SEMs, we included gender as a covari-
ate, given established gender differences in the develop-
ment of CIU (Ciarrochi et al., 2016) and in adolescent
social support seeking (Burke et al., 2017; Ciarrochi et al.,
2017; Possel et al., 2018).

Missing data. Given its longitudinal design and use of a high
school student sample, participant attrition was a potential
issue in this study. Of the 2,809 participants, 966 provided
data for all four waves of the study (50.2% female), 837 pro-
vided data for three waves (49.2% female), 532 provided
data for two waves (49.5% female), and 470 provided data
for only one wave of the study (52.0% female). Where par-
ticipant attrition is not due to random factors, this can result
in biased parameter estimates if ad hoc methods for handling
missing data are used, such as pair- or list-wise deletion
(Baraldi & Enders, 2010). To avoid this problem, in this
study, we used full information maximum likelihood estima-
tion (FIML) methods for handling missing data in all mod-
els. The FIML approach uses all the available information
for parameter estimation—both complete and incomplete
cases—and generates parameter values with the greatest
likelihood of reproducing the sample data (Baraldi & Enders,
2010).

Fit statistics. Accepted criteria for a statistical model display-
ing good fit include parameter estimates being consistent

with the theory proposed, the solution being well-defined,
and model fit indices being acceptable (McDonald & Marsh,
1990). In this study, we used three commonly used fit indi-
ces, in addition to the y? statistic: the Tucker—Lewis index
(TLI), the comparative fit index (CFI), and the root mean
square error of approximation (RMSEA). The TLI, CFI, and
RMSEA have the advantage of not being sensitive to sample
size in the same way the y? statistic is (Cheung & Rensvold,
2002). For TLI and CFI, generally accepted minimum fit
thresholds are .90, whereas for RMSEA the maximum gen-
erally accepted threshold is .08 (Chen, 2007; Cheung &
Rensvold, 2002). In comparing the deterioration in fit of
successively more restrictive models (i.e., the two CFAs
and three SEMs, across both the RI-CLP and CLP model-
ing approaches), we used the criteria provided by Cheung
and Rensvold (2002), who suggest that invariance exists
between nested models if changes in CFI is <.01 (we
used the same criteria for the TLI). For RMSEA, we used
criteria provided by Chen (2007), who suggests invari-
ance between nested models exists if changes in RMSEA
is = .015.

Results

Preliminary Analyses

We first examined means and standard deviations for both
CIU and the three social support variables, across the 4 years
of the study. As Table 1 shows, mean levels of CIU moderately
increased over the course of the 4 years of the study (from M
= 1.37 in Grade 8, to M = 1.58 in Grade 11). This trend is
consistent with findings from other studies and the tendency
for adolescents to engage with the internet more intensively as
they progress through high school (e.g., Ciarrochi et al., 2016;
Muuses et al., 2014; van den Eijnden et al., 2008). For the
social support variables, we note that support from friends was
consistently higher than support from parents and teachers,
across the 4 years of the study. Whereas support from both
friends and teachers was relatively stable across the 4 years of
the study, parental social support marginally declined over the
course of Grades § to 11 (M = 4.73 in Grade 8 to M = 4.46 in
Grade 11), perhaps reflecting greater independence from par-
ents as adolescents mature.

We next examined correlations between the four study
variables over the course of the study. In Table 2, we report
correlations within each variable across the 4 years of the
study (indicated by gray-shaded coefficients in Table 2) and
between each study variable (indicated by unshaded coefti-
cients in Table 2). Test-retest correlations for each of the
four study variables (shaded gray) were medium-sized, and
with larger correlations for more temporally proximal vari-
ables, as expected (e.g., r = .60*** for CIU 8 and CIU 9,
whereas » = .40*** for CIU 8 and CIU 11). Correlations
between each of the three sources of social support were
generally small-to-medium in magnitude, underscoring the
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Table 1. Latent Means and Standard Deviations for Study Variables Across the 4 Study Years.

Grade 8 Grade 9 Grade 10 Grade 11
Variable name M SD M SD M SD M SD
Compulsive internet use 1.37 0.89 1.47 0.90 1.50 0.89 1.58 0.90
Social support from parents 4.73 .15 4.53 1.28 4.57 1.24 4.46 1.27
Social support from teachers 4.24 1.22 4.19 1.31 4.26 1.25 4.39 1.20
Social support from friends 4.94 1.05 4.95 1.07 4.97 1.01 4.83 1.10

Table 2. Bivariate Correlations Between Study Variables, Within and Across the 4 Years of the Study.

Variable

label Clu8 CIU9 CIUIO CIUIlI SSP8 SSP9 SSP 10 SSP Il SST8 SST9 SSTI0 SSTII SSF8 SSF9 SSF 10
Clu 8

ClU9 .60k

Clu 1o A9FEE 6|

ClU 11 AQFeE BQwRE pqirk

SSP 8 =267k | SRk | 3k | TRk

SSP 9 — |9k DOk |Gk | Giekk - Ggeik

SSP 10 — Rk | 3Rk | Bk | ek Bk g4tk

SSP 11 — |2k gk | @ik | kil | 4Tkl Bkl g Bk

SST 8 — PR ok Q5% 08k 37k 34wk 30wk 30k

SST 9 — L PRRE 7R Q5% [ QRRE . Q7R 4Rk 3k DGk B3Rk

SST 10 —09%kk Q7% —08+%* —04 240k QwRk 3Gk Dkl ARk gk

SST |1 — | 2FE | RRE |Gk gk @k D@k Dok 3@k g4k Gk G7RE

SSF 8 .0l -0l —-.04 —QOFkk 3Pk ek pQwRE 3Rk Dk | TRk 4Rk | 3k

SSF 9 -0l -0l -.02 —Q7FF |@FER 3Rk [k PRkl @ik D7k |4kl | TRk A4k

SSF 10 —-.04 -.02 —05% Q7% 28Rk @Rk 3qkkk pgwkk @Rk Ok gtk pQwkk - 37wRE Agtk

SSF 11 -.05 -.05 — [QFFE | 3¥RE Pk pgkiek DGRk Zguekk pQpRik DRk kiR gkl 7Rk gDk 4@k

Note. Shaded coefficients indicate correlations within variables over the 4 years of the study. CIU = compulsive internet use; SSP = social support from
parents; SST = social support from teachers; SSF = social support from friends; 8 = Grade 8; 9 = Grade 9; 10 = Grade 10;and || = Grade | 1.

“p < .05. **p < .01 **kp < 001,

value of examining these three distinct sources of social
support in relation to CIU. Parents and teacher support had
modest relationships with CIU, whereas friendship support
tended to be unrelated to CIU.

Model Fit

To test our hypotheses and research questions, we ran a series
of'six increasingly restrictive, nested models for each RI-CLP
model. As Table 3 shows, for all three RI-CLP models (i.e.,
longitudinal links between CIU and each of the three forms
of social support), the measurement structure of each model
displayed acceptable fit (CFA 1), per the thresholds for fit
statistics outlined above (i.e., CFI and TLI >.90; and
RMSEA <.08). Furthermore, the measurement structure of
each model displayed time-invariance (both “weak” in CFA
2 and “strong” in CFA 3). The fit statistics for each of the
four sets of SEMs we ran also showed acceptable fit and also
a deterioration in fit that was within accepted thresholds (i.e.,
<.01 for CFI and TLI; and <.015 for RMSEA). Together,
these results provide support for using SEM 3, the “develop-
mental equilibrium” model, to test the magnitude of stable,

within-person links between CIU and social support across
the 4 years of the study.

Main Analyses

We next tested our main hypotheses, examining whether
social support from parents (Hla), teachers (H1b), and
friends (RQ1) are antecedent to less CIU over time (the ante-
cedent model), or conversely, whether CIU precedes reduc-
tions in social support from parents (H2a), teachers (H2b),
and friends (RQ1) over adolescence (the consequence
model). Table 4 shows the standardized autoregressive and
cross-lagged effects from the “developmental equilibrium”
RI-CLP models (i.e., SEM 3). The cross-lagged effects,
which pertain to each hypothesis and research question, are
highlighted in gray. We also display these cross-lagged
effects in Figure 2, for ease of access.

As Table 4 shows, we found some support for the anteced-
ent model among parents (H1a), with parental social support
leading adolescents to experience greater CIU over Grades 8
to 11 (b = .067, p = .023). This within-person longitudinal
effect contrasts with a between-person covariation among



Donald et al.

307

Table 3. Fit Statistics for Nested Confirmatory Factor Analytic (CFA) and Structural Equation Models (SEM) Within the RI-CLP

Modeling Approach.

CIU and social support from parents

CIU and social support from teachers

CIU and social support from friends

Model e df RMSEA CFl TLI e df RMSEA CFl TLI e df RMSEA CFl TLI

CFA' | 6,825.06 2064 0.029 0.949 0.944 6,726.38 2064 0.028 0.950 0945 7,638.83 2064 0.031 0.937 0.931
CFA2 7,016.07 2115 0.029 0948 0.944 6,8947 2115 0.028 0949 0945 7,830.54 2115 0.031 0.936 0.093
CFA3 7,763.18 2160 0.030 0.940 0.937 7,70496 2160 0.030 0.940 0937 8573.17 2160 0.033 0.928 0.924
SEM | 7,907.56 2221 0.030 0.940 0.936 7,933.78 2221 0.030 0.939 0935 8571.88 2159 0.033 0928 0.924
SEM2 7,93896 2233 0.030 0.939 0.936 794946 2233 0.030 0.939 0936 862223 2171 0.033 0927 0.924
SEM3 7,963.61 2243 0.030 0939 094 7978.64 2241 0.030 0939 0936 887544 2241 0.032 0.926 0.922

Note. CFA |—configural confirmatory factor analytic (CFA) model. CFA 2—CFA with weak invariance. CFA 3—CFA with strong invariance. SEM
I—A “fully forward” SEM, with all autoregressive and cross-lagged paths estimated. SEM 2—An SEM with only single-wave lags estimated. SEM 3—
An SEM with autoregressive estimates constrained to equality. SEM 4—A “developmental equilibrium” SEM, where autoregressive and cross-lagged
estimates are constrained to be equal across single-wave lags. SEM 5—SEM 4, but also controlling for gender in autoregressive and cross-lagged
estimates. CIU = compulsive internet use; df = degrees of freedom; RMSEA= root mean square error of approximation; CFl = comparative fit index;

TLI = Tucker—Lewis index.

CIU and parents’ social support of b = —271, p < .001.
Effects of support from teachers leading to CIU (H1b) were
not significant (b = .049, p = .091), whereas the between-
person covariation among CIU and teachers’ social support
was statistically significant (b = -.160, p = .001).
Furthermore, we did not find evidence that social support
from friends predicted changes in CIU over time (RQI1),
whereas between-person covariation among CIU and friends’
social support was b = —.112, p = .011.

Concerning the consequence model, CIU consistently
preceded small, within-person reductions in adolescents’
social support from their teachers across the 4 years of the
study, H2b; b = —.080, p = .012. However, we did not find
that CIU preceded changes in social support from parents
(H2a or peers (RQI; see right side of Table 4). Finally,
regarding RQ2, the parenting antecedent and teacher conse-
quence confidence intervals were nonoverlapping (see
Figure 2), suggesting a significant difference between par-
ents and teachers in their links with CIU.

Discussion

Adolescence is a time of major social and emotional transi-
tion for young people. At this time, the quality and range of
social support is a critical factor in shaping young peoples’
development. Over the past decade, the impact of online
activity, and in particular CIU, among young people has
received growing research attention. Despite this interest,
this study is the first we are aware of to examine the longitu-
dinal links between adolescent CIU and different sources of
social support, using a multiyear study. Drawing on ecologi-
cal systems theory (Bronfenbrenner, 1977, 1992), we antici-
pated that young peoples’ key sources of social support (i.e.,
from parents, teachers, and friends) play an important role in
inhibiting the development of CIU (the antecedent model).
Furthermore, we anticipated that CIU would disrupt young
people’s social support from adults, although perhaps it may

have more mixed effects among peers (i.e., the consequence
model). We examined the development of CIU and social
support over a 4-year period (Grades 8—11). Using state-of-
the-art RI-CLPM, we found that the longitudinal link
between social support and CIU depended upon whether the
support came from peers, teachers, or parents.

We found that teacher support was consistently and nega-
tively correlated with CIU (i.e., at the between-person level).
Longitudinally, we found no evidence that support from
teachers preceded reduced CIU (the antecedent model; H1b),
but we did find that CIU preceded diminished teacher social
support (the consequence model; H2b). This finding is con-
sistent with prior work showing the downstream negative
effects of CIU on intraindividual outcomes, such as mental
health (Ciarrochi et al., 2016), emotion regulation capacities
(Donald et al., 2022), and hope (Donald et al., 2020), but
extends these findings to show interpersonal consequences
of CIU (i.e., social support from teachers). CIU has been
linked to low academic motivation and procrastination
(Demir & Kutlu, 2018), hostility and sensation seeking
(Fumero et al., 2018), and fatigue (Bener et al., 2019), all of
which may interfere with school behavior and lead to con-
flict with teachers.

Parental support was also consistently linked to lower
CIU at the between-person level. However, the longitudinal,
within-person effects were contrary to what we predicted
(H1a). When youth saw their parents as being relatively sup-
portive (compared with the parent’s own average during the
study), they reported more CIU in the following year.
Although not what we predicted, this finding is consistent
with two previous studies suggesting that, when youth per-
ceive their parents as unsupportive, they may be less inclined
to CIU. For example, Koning et al. (2018) found that paren-
tal communication predicted greater levels of internet gam-
ing disorder. Similarly, children who reported low levels of
neglect by their parents were more likely to increase in inter-
net addiction over time (Hsieh et al., 2021). As with our
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Table 4. RI-CLPM Effects Between CIU and the Three Forms of Social Support, Over the 4 Years of the Study, Controlling for

Gender.

Antecedent effects

Consequence effects

Parents’ social support—Hypothesis |a

Parents’ social support—Hypothesis 2a

Outcome Predictor Estimate  SE z value p value  Outcome Predictor  Estimate SE z value p value
Clu Clu 418 .028 15.081 <.001*** Parents  Parents .370 .027 13.894 <.00 |+
ClU Parents .067 .030 2.266 .023*  Parents CIU —-.043 .031 —1.404 .160
Teachers’ social support—Hypothesis |a Teachers’ social support—Hypothesis 2a

Outcome Predictor Estimate  SE z value p value  Outcome Predictor  Estimate SE z value p value
ClU ClU 407 .027 14.807 <.001*** Teachers Teachers 227 .026 8.84 <.00 |
ClU Teachers .049 .029 1.692 .091 Teachers CIU —.080 .032 -2516 .012*
Friends’ social support—Research Question | Friends’ social support—Research Question |

Outcome Predictor Estimate  SE z value p value  Outcome Predictor  Estimate SE z value p value
Clu Clu 400 .027 14.657 <.001*** Friends  Friends .060 .023 2.557 Ol11*
ClU Friends .024 .026 922 357 Friends  CIU —-.027 .030 —-896 .370

Note. Shaded gray rows indicate hypothesized paths. RI-CLPM = random intercept cross-lagged panel model; CIU = compulsive internet use.

"p < .05. ®*kp < 001,
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Figure 2. Forest plots showing standardized estimates of
cross-lagged effects and their 95% confidence intervals for

the developmental equilibrium model (i.e., with all cross-lags
constrained to equality), for both antecedents and consequences
of CIU.

Note. CIU = compulsive internet use.

study, this study should be placed in the context of average
levels of CIU: On average, supportive parenting is associated
with less CIU, but when predicting change within an adoles-
cent over time, supportive parenting may predict worse CIU.

We can only speculate about this pattern of results, absent
further data. There are several ways parents can manage the
threat of internet addiction (Fumero et al., 2018; Nielsen et al.,
2019): They can refrain from mediation (take no action), co-
use or joint access of the internet, actively mediate (discuss
usage in positive way), monitor, and/or engage in restrictive

mediation (set rules and limits, and can involve punishment).
We speculate that refraining from mediation may be popular
with youth and even lead them to perceive their parents as
being more supportive. However, parental refraining is asso-
ciated with increased CIU (Nielsen et al., 2019). This “popu-
lar parents, compulsive youth” explanation appears consistent
with our results, wherein greater parental social support pre-
ceded greater CIU. However, we emphasize that this explana-
tion is speculative. The design of this study did not allow us
to include third variables that may explain the link between
CIU and parental social support (e.g., parental boundary set-
ting around internet use). Future research is needed to explic-
itly explore this possibility. It will be important for these
studies to separate out between-person effects, where we
expect parental support to be linked with lower CIU, and
within person change, where relatively high parental support
has been linked to the development of higher CIU.

Concerning friendship support, we found little evidence
that such support was either correlated with, or predicted the
development of, CIU. This finding is consistent with several
other studies showing that adolescents’ relationships with
parents and teachers are key to their mental health, and that
relationships with peers play a secondary role (e.g., Chu
et al., 2010; Ciarrochi et al., 2017). Soh et al. (2018) suggest
that parent- and peer attachment compete with each other,
such that closer relationships with parents lessens the role of
relationships with friends in providing social support.
Whereas this is consistent with our findings, the Soh et al.
(2018) effects are cross-sectional and between-person, and,
unlike our findings, do not reflect within-person develop-
ment over time.



Donald et al.

309

Strengths and Limitations

In the context of the rapid increases in online activity among
contemporary adolescents, this study makes a significant
contribution to understanding the antecedents and conse-
quences of CIU among adolescents. This is the first study, we
are aware of, to examine the links between three key sources
of adolescents’ social support and CIU, using a multiyear
longitudinal design. We adopted a state-of-the-art modeling
approach (Mulder & Hamaker, 2021) wherein we isolated
within-person reciprocal effects between social support and
CIU over a 4-year period, enabling strong conclusions
regarding both the stability and the temporal ordering of
observed effects. Notwithstanding these strengths, this study
has several limitations.

First, it is possible that additional, unmeasured variables
explain the longitudinal association between CIU and social
support. A strength of the RI-CLP models we used in this
study is that they control for trait-levels of both CIU and
social support, and also control for within-person autoregres-
sive effects over time (Hamaker et al., 2015; Usami, 2021).
Given the well-documented role of gender in predicting both
adolescent CIU (e.g., Ciarrochi et al., 2016), and social sup-
port receipt (e.g., Burke et al., 2017; Ciarrochi et al., 2017,
Possel et al., 2018), we included gender in our models as a
time-invariant covariate. However, we cannot rule out the
possibility that other unmeasured, time-invariant variables—
for example, other demographic or genetic factors—caused
the effects observed in this study. Future longitudinal
research on CIU could include additional time-invariant
covariates to further test the robustness of these findings.

Second, this study was confined to 4 years of adolescence
(i.e., Grades 8-11) and did not examine the links between
social support and CIU in preadolescence. Although experi-
ences in adolescence are crucial to the development of
healthy habits into early adulthood and beyond (O’Connor
et al., 2017), CIU appears to commonly develop in preado-
lescence (Lan & Lee, 2013; Vondrackova & Gabrhelik,
2016). Thus, it may be that the associations between “trait”
CIU and social support that we report in this study are caused
by developmental processes occurring preadolescence. This
may also explain the relatively modest within-person effect
sizes observed in this study. Future research should examine
these processes in preadolescence. Relatedly, we note that all
schools in this study were Catholic and future studies could
include government and other independent schools to extend
the generalizability of these findings.

Third, there is a need to unpack specific forms of parental
and teacher support, and how these link to adolescent CIU
over time. Our findings indicate that parental support may
have mixed (and divergent) effects on the development of
CIU. In particular, perceptions by adolescents of parental
support appear to not ensure healthy internet use outcomes
and our findings suggest that the way such support is pro-
vided may be key. For example, a large body of evidence
based in self-determination theory (Ryan & Deci, 2000) has

shown that parental approaches that support the autonomy of
young people are more likely to precipitate healthy online
behavior than overly controlled or, at the other end of the
spectrum, “hands-off” parenting (Lubans et al., 2013; Ryan
& Deci, 2017). The items we used to measure parental social
support do not explicitly measure autonomy support (e.g.,
“helps make decisions” or “helps find answers to my prob-
lems”). These supports could be provided in a way that is
autonomy-supportive, or not, and our items do not explicitly
capture this. As another possibility, our finding that parental
support leads to greater CIU may have been driven by the
presence of underlying problems the young person faces
(e.g., feeling uncertain or angry, which is reflected in the
social support items “makes suggestions when I’m uncer-
tain,” and “listens to me when I’m mad”), rather than the
actual support the parent provides. As a final possibility, it
may be that unmeasured parental behaviors that are linked
to social support are driving greater CIU. For example, it
may be that socially supportive parents are less effective
at setting boundaries around their childrens’ internet use,
which in turn drives CIU. Further research is needed to
explore these possibilities to better understand specific
forms of parental support that are most effective in man-
aging young people’s online activity.

Fourth, although the CIU Scale (Meerkerk et al., 2009)
shares many of the criteria of other related disorders such as
gaming disorder (e.g., withdrawal, loss of control, preoccu-
pation, and conflict; Luo et al., 2021), there are some criteria
that the CIUS does not cover (e.g., tolerance, or risk-taking
in other areas of life). As another limitation, we used an
abbreviated, 10-item version of the CIUS in this study, argu-
ably making this a brief screening of CIU. Further research
on this topic using more comprehensive versions of the CIUS
would be of value. In addition, future studies could examine
specific forms of CIU, such as compulsive gaming, social
media use, and accessing music and videos, and the links
between these specific online activities and various sources
of social support. Although recent studies have begun to
examine these issues (e.g., Karaer & Akdemir, 2019), high-
quality longitudinal studies are needed.

Fifth, in this study, the items we drew on to measure
social support from parents, teachers, and friends were
based on a coherent conceptualization of social support,
namely, positive attitudes or behaviors from others, which
include emotional, instrumental, informational, and
appraisal support (Malecki & Elliott, 1999; Nolten, 1994).
Nonetheless, it is possible that there are some differences in
the nomological network between different sources of sup-
port, which we acknowledge. For example, systematically
adding items focused on “life guidance” or “emotional sup-
port” might lead to identifying specific subfactors within
each source of support. Future research should examine
these possibilities. As another consideration, none of the
items measuring social support in this study were negatively
valenced, raising the risk of common method bias. Future
studies of social support should consider using measures
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with a combination of positively and negatively worded
items to address this issue.

Finally, there is a need to focus on ways to most effec-
tively prevent CIU among adolescents. Reviews of CIU
interventions for young people have proposed a range of
areas to be targeted in CIU interventions, including training
young people in self-regulatory skills, teaching skills in cop-
ing with stress, developing face-to-face interpersonal skills,
and teaching skills in managing daily routine (Vondrackova
& Gabrhelik, 2016). Our findings suggest that interventions
targeting CIU are likely to enhance adolescent support from
teachers, with a similar (albeit nonsignificant) trend observed
for the effects of CIU on support from parents. Teachers play
a critical role in the day-to-day development of young peo-
ple, and our findings indicate that interventions that help
adolescents to regulate their use of the internet are likely to
boost students’ connection with, and sense of support from,
their teachers. More research is needed to understand the
most effective CIU interventions and their impact on adoles-
cent receipt of social support.

Conclusion

This is the first study we are aware of to examine the longi-
tudinal effects of CIU on adolescents’ social support from
parents, teachers, and friends, and vice versa. Stable and
high-quality social support is crucial for healthy adolescent
development. Our findings suggest that CIU has distinctive
effects on teacher social support, in contrast to parental social
support, and has no clear effects on or from friends’ social
support. Whereas CIU preceded decrements in social support
from teachers, as expected, our finding that parental social
support leads to increases in CIU suggests that the way in
which parents provide social support may be critical to the
development of CIU. It appears that parents who are per-
ceived by their children as being supportive are, perhaps
unwittingly, driving increases in their children’s CIU over
time. Further research is needed to unpack these possibilities
and the impact of different forms of parental social support
on CIU.
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Note
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posed (for a discussion, see Usami, 2021).
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