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Abstract: Family functioning is salient in explaining adolescents’ problematic internet use (PIU), and
precisely this family functioning is under pressure after parental divorce. Moreover, growing up
with divorced parents is identified as a risk factor for PIU. Therefore, examining which factors are
associated with adolescents’ PIU after divorce is particularly important. Based on self-report data
from N = 244 adolescents of divorced families (49.6% boys, M = 13.42), structural equation modeling
(SEM) was used to examine the associations of PIU with interparental conflict, triangulation, maternal
and paternal warmth, and adolescents’ self-esteem. Potential buffering effects of self-esteem were
tested, as well as gender differences in associations. The results showed that more triangulation
and less maternal warmth were related to higher levels of PIU, but these effects disappeared after
adding self-esteem to the models. Adolescent self-esteem did not significantly buffer the effects of
the different family factors on PIU, nor were there any significant gender differences in association.
Hence, especially adolescents’ self-esteem seems to be a key aspect for PIU in adolescents from
divorced families.

Keywords: problematic internet use (PIU); adolescents; divorced families; interparental conflict;
triangulation; maternal and paternal warmth; self-esteem

1. Introduction

Adolescence is a period in which the possibilities of the internet and social media
seamlessly align with youngsters’ basic need for more autonomy and increased focus on
their peers [1]. Since the current generation of adolescents has grown up with access to
computers and the internet from an early age on [2], it is of no surprise that adolescents and
young adults have the highest rates of internet use as compared to other age groups [3–5].
Although spending moderate amounts of time online can strengthen adolescents’ offline
relationships [6,7], excessive internet use is related to mental health problems [8]. This
may be attributed to the fact that high-frequent or heavy users are also more likely to be
problematic users [9,10]. Problematic internet use (PIU) is not only characterized by heavy
use, but by addiction-like behaviors as well [11].

PIU can include different types of online behavior, such as problematic social media
use [12,13], online gaming addiction [14], and more general pathological internet use or
internet addiction [15]. It involves online behavior that is risky, excessive, or impulsive.
As adolescence is a period in which self-control and its underlying fronto-limbic brain
circuitry is still developing [16], adolescents are more likely to experience difficulties in
regulating their internet use impulses and feel stressed or anxious when they are restricted
in their use [15,17]. In particular, this addictive type of online behavior seems harmful
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for adolescents [18]. For instance, PIU has been related to worse psychosocial function-
ing [12,18–20], and it also appears to be an early sign for other problematic behaviors, such
as drug- and alcohol abuse [21]. Given the potential risk of PIU for their development, it is
important to identify potential factors associated with adolescents’ PIU.

Along with various other psychosocial and behavioral problems [22,23], PIU is found
to be more common in adolescents from divorced families [24–26]. Family functioning
is thought to be salient in explaining adolescents’ PIU [26–28], and precisely this family
functioning is under pressure after a divorce or parental separation. That is, not necessarily
divorce itself but (deteriorated) family functioning after the divorce is key in explain-
ing adolescents’ post-divorce adjustment [22]. This likely holds for adolescents’ PIU as
well, but empirical evidence is lacking thus far. Youngsters are thought to be especially
hindered by divorce in case of negative and conflictual family processes [22,29], such as
interparental conflict, triangulation, and low parental warmth. Therefore, in the current
study, we examined the associations between these family factors and adolescents’ PIU in
divorced families. In addition to family factors, self-esteem has consistently been linked
to adolescents’ PIU in predominantly non-divorced families [30–32], and is considered a
fundamental aspect of adolescents’ healthy development [33]. Therefore, we also examined
the role of self-esteem and tested if adolescents’ self-esteem could moderate the effects of
the family factors on PIU. Lastly, we explored gender differences in associations.

1.1. Family Factors and PIU: Interparental Conflict, Triangulation, and Parental Warmth

The assumption that the online world can be used to escape real-life issues and
alleviate negative mood has been referred to as compensatory internet use [34]. Such
real-life issues often occur in the family context, of which the interparental subsystem
is considered most salient [35]. More specifically, interparental conflict has been linked
to adolescents’ PIU in (mostly) non-divorced families, both concurrently [36–38] and
longitudinally [39]. Interparental conflict would prompt adolescents’ escaping behavior
into the online world as a way to avoid the stress often accompanying such conflict [40].
Stress has indeed been found to trigger PIU [41], and adolescents who show more cognitive
or behavioral strategies to escape from stress are more inclined to engage in PIU [42].
Conflicts during and after the divorce are common [43–45], which underscores the need to
examine the link between interparental conflict and adolescents’ PIU in divorced families.

When parents actively involve their child in their conflictual interactions, the inter-
parental dynamics that initially have a dyadic character become triadic. Parents can involve
children in their disputes by pressuring them to take sides, using them as messengers,
or disclosing negative information about the other parent [46,47]. This involvement has
been referred to as triangulation and enhances the probability that children experience
loyalty conflicts (i.e., feeling caught between parents [48]). Although triangulation is by
no means unique to divorced families [49], it is far more likely to occur in the context of
divorce [50,51]. Triangulation is considered an important risk for healthy child adjustment
after divorce [47,49,52], but its role in adolescents’ post-divorce PIU is unclear.

In addition to the interparental system and triadic subsystem of both parents and the
child, the mother–child and father–child systems are assumed to be vital in adolescents’
post-divorce adjustment [53]. In several studies with Southeast-Asian samples [10,24,54],
poor parent–child attachment and a lack of warmth from their parents related to adolescents’
PIU. Similar results were found in adolescents from Spain [55–57] and Italy [58]. In a
Chinese sample, only the father–child relationship quality was of significance [59], whereas
both maternal and paternal warmth were associated with PIU in Greek adolescents [60].
Adolescents may try to compensate for a lack of parental warmth by seeking online
support instead [61], increasing the risk that this behavior becomes problematic. Whether
interparental conflict, triangulation, and parental warmth are indeed related to adolescents’
PIU after divorce needs to be examined.
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1.2. Self-Esteem and PIU

Next to family factors, adolescents’ self-esteem is also thought to be important for PIU,
as youngsters become more skilled in reflecting on the self during adolescence [62]. Self-
esteem concerns the evaluation of the self and the extent to which people like themselves,
and is considered a fundamental aspect of psychosocial functioning [33]. Lower levels
of adolescents’ self-esteem are related to higher levels of PIU [30–32], as they may try to
escape from negative self-evaluation through spending time online and to compensate
for their low self-esteem by taking on a different personality and identity on dating-,
social networking-, and gaming platforms [32,63]. Adolescents with low self-esteem are
also more likely to compare themselves to others online than their peers with a higher
self-esteem [63]. Increasingly depending on the online world for confirmation and more
positive self-evaluation could then lead to adolescents’ online habits becoming problematic.
The tendency to escape from the self has already been linked to other self-destructive
behaviors, such as substance abuse [64], and might similarly relate to adolescents’ PIU [14].

In addition to its direct link with PIU, adolescents’ self-esteem could potentially
moderate the association between family factors and PIU. It is assumed that adolescents
with high self-esteem have better coping resources, protecting them against the adversity
of stressful circumstances [33,65], such as negative family factors after divorce. Conversely,
those with low self-esteem are thought to be more vulnerable to stressors. One might argue
that adolescents who are already more susceptible to showing self-escaping behaviors
because of low self-esteem [14], are also more likely to respond with PIU to escape from
the stressful circumstances they experience due to post-divorce negative family factors.
This seems especially relevant to examine in adolescents from divorced families, who are
at risk of reduced self-esteem [66–68].

1.3. Gender and PIU

Adolescents’ gender may also play a role in the associations between family factors
and PIU. Based on the idea of gender socialization, a meta-analysis concluded that inter-
parental hostility was more strongly related to emotional reactivity (i.e., anger, distress)
and internalizing problems for girls than for boys [69]. Girls’ tendency to place more
importance on interpersonal relationships might also make them more sensitive to inter-
parental conflict and triangulation [51,70] and increase their risk of engaging in PIU to
escape such stressors. Gender differences in effects of parental warmth on adolescents’
adjustment (i.e., internalizing problems, externalizing problems, and relational aggression)
are inconsistent [71–74]. A stronger link between self-esteem and PIU for boys than girls
was found [37], but more research on gender differences in associations between family
factors, self-esteem, and PIU is needed.

1.4. The Current Study

Opportunities to engage in (problematic) internet behavior increase rapidly in the
current digital age. On average, adolescents from divorced families are more at risk for
PIU [24–26], but research on factors that are associated with this type of problem behavior
in adolescents after divorce is lacking thus far. Considering the potential risk of PIU for
adolescents’ healthy development [13,21], research on possible associated factors could
provide viable information for practitioners working with adolescents from divorced
families. In addition, most studies on PIU and related factors are based on Southeast-Asian
samples due to the high prevalence rates of PIU in this continent [75,76], but the problem is
increasing in Western societies as well [77,78]. Therefore, in the current study we examined
PIU and its related factors in Dutch adolescents from divorced families.

More specifically, we first examined if family factors and adolescents’ self-esteem were
associated with PIU in adolescents from divorced families. Based on previous research and
the idea of compensatory internet use [34], we expected that higher levels of interparental
conflict (1a) and triangulation (1b), and less maternal (1c) and paternal warmth (1d),
would relate to more PIU. In line with the notion of self-escaping behavior [14,64], we
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expected lower self-esteem (1e) to be associated with more PIU. Second, we tested whether
adolescents’ self-esteem moderated the effect of family factors. Based on the premises of
escaping behavior—from the self as well as from stress due to negative family factors—we
expected that lower levels of self-esteem would intensify the associations between negative
family factors (i.e., more interparental conflict (2a) and triangulation (2b), and lower
levels of maternal (2c) and paternal warmth (2d)) and PIU, whereas higher levels of self-
esteem would buffer this adversity. Lastly, we explored potential gender differences in the
associations between family factors and self-esteem on the one hand, and PIU on the other
hand. Based on the idea of gender socialization, we anticipated that interparental conflict
(3a) and triangulation (3b) would be more strongly related to PIU in girls than boys. As
for maternal warmth (3c), paternal warmth (3d), and self-esteem (3e) we had no specific
hypotheses regarding gender differences in the relation to PIU.

2. Materials and Methods
2.1. Participants

For the current study, we used data from the 2016 cohort of the cross-sequential re-
search project “Students & Families” [79], which aimed to examine differences in family
functioning and child adjustment in divorced versus non-divorced families and whether
these differences change over the course of time (i.e., 2006–2018). From a total of 1227 stu-
dents, we selected adolescents from divorced families, that were in secondary school at the
time of the measurement, and that had information on at least 2 of the study concepts. Two
adolescents reported having no contact with their mother nor father and were deleted from
the sample. This resulted in a final study sample of N = 244 adolescents from divorced
families.

The study sample consisted of 49.6% boys and 50.4% girls, aged 11 to 17 years, with
an average of M = 13.42 (SD = 1.07). Their level of education varied from low (17.5%),
to medium (39.5%), and high (43.0%). On average, parents were divorced or separated
M = 7.85 years (SD = 3.98) at the time of the measurement. Participants’ age at the time of
their parents’ divorce ranged from 0 to 16 years, with an average of M = 6.22 (SD = 3.78).
Regarding their living arrangements, 11.6% of the adolescents lived only with their mother,
52.0% reported living mostly with their mother (i.e., minimum of 5 days/nights), 27.6%
lived with both parents an equal amount of time (i.e., 3 or 4 days/nights each), and 8.9%
reported living mostly or only with their father.

2.2. Measures
2.2.1. PIU

To measure adolescents’ PIU, we used the Problematic and Risky Internet Use Screen-
ing Scale (PRIUSS; [80]), that consists of the subscales “social impairment” (6 items),
“emotional impairment” (6 items), and “risky/impulsive internet use” (6 items). Adoles-
cents were asked to think of every moment or situation they spent online, irrespective of
the device they were using (e.g., computer or mobile phone). Messaging on their mobile
phone (i.e., texts) was not included, unless this was through social media platform such as
Facebook, WhatsApp or Instagram. Example items of the three scales are: “How often do
you fail to create real-life relationships because of the internet?” (social impairment), “How
often do you feel irritated when you’re not able to use the internet?” (emotional impair-
ment), and “How often do you lose sleep due to nighttime internet use?” (risky/impulsive).
Answers were given on a 5-point Likert scale, ranging from Never (1) to Very often (5).
The reliabilities of the scales were good, with Cronbach’s α = 0.79, α = 0.85, and α = 0.85,
respectively.

2.2.2. Interparental Conflict

Interparental conflict was assessed with the “parental conflict” scale (10 items) of
the Coparenting Behavior Questionnaire (CBQ; [81]), which measures the level of overt
hostile behavior between parents as reported by adolescents. Example items are: “My
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parents argue with each other”, and “My parents get along well” (reversed). Answers were
given on a 5-point Likert scale, ranging from Almost never (1) to Almost always (5). The
reliability was considered good, as Cronbach’s alpha was α = 0.91.

2.2.3. Triangulation

Adolescents’ experience of triangulation was measured with the “triangulation” scale
(12 items) of the CBQ [81], that taps into adolescents’ feelings of being caught between
parents and getting involved in their conflicts. Example items are: “I feel caught between
my parents” and “My mom says bad things about my dad”. Answers given on a 5-point
Likert scale, ranging from Almost never (1) to Almost always (5). The scale had a good
reliability, as Cronbach’s alpha was α = 0.80.

2.2.4. Maternal and Paternal Warmth

Both maternal and paternal warmth as experienced by the adolescents were measured
with 6 items of the “mother’s/father’s warmth” subscale of the CBQ [81]. An example item
is: “My mother/father says she/he loves me and gives me hugs”. Answers were given on
a 5-point Likert scale, ranging from Almost never (1) to Almost always (5). The reliability
was good, as Cronbach’s alpha was α = 0.91 for both maternal and paternal warmth.

2.2.5. Self-Esteem

Adolescents’ self-esteem was measured with the Rosenberg self-esteem scale [82],
which taps into global self-worth by measuring both positive (5 items) and negative feelings
(5 items) about the self. Example items are: “On the whole, I am satisfied with myself” and
“I certainly feel useless at times”. Answers were given on a 5-point Likert scale, ranging
from Strongly disagree (1) to Strongly agree (5). The reliability was good, as Cronbach’s
α = 0.86.

2.3. Procedure

Participants of the 2016 cohort of the “Students & Families” research project were
recruited at 17 different Dutch schools throughout the Netherlands. Schools were contacted
by graduate students of the Faculty of Social Sciences at Utrecht University. After a
school was informed about the research and had given its consent, adolescents’ parents
were informed of the study through a letter and could indicate if they did not want their
adolescent to participate in the study (i.e., passive consent), but none of the parents did.
The adolescents themselves filled out the questionnaires individually and anonymously.
Questionnaires were introduced, explained and administered in class during school hours.
Students could withdraw their participation at any time while filling out the questionnaire,
and without giving any reason.

2.4. Statistical Analyses

We first conducted (latent) confirmatory factor analyses (CFAs) for all study variables
using structural equation modeling (SEM), as latent constructs are preferred over the use
of scaling scores (i.e., mean- or sum scores; [83]). We then saved the individual factor
scores of our latent measurement models for subsequent analyses. This is opposed to
using a simultaneous approach (i.e., modeling the measurement part and structural part
simultaneously), in order to circumvent power issues, to prevent interpretational confound-
ing, and to avert misinterpretation due to potential misspecification in the measurement
models permeating into the structural model [83]. Hence, the saved factor scores were
used as observed scores the regression models. The diagonally weighted least squares
(DWLS)-estimator was used for all CFAs, as this estimator provides less biased factor
loadings for Likert-type data when compared to a (robust) maximum likelihood estimator
(ML or MLR; [84]). Goodness-of-fit statistics were used to evaluate the model fit, for which
the following cutoffs were used: Comparative Fit Index (CFI) > 0.95, Root Mean Square
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Error of Approximation (RMSEA) < 0.06, and Standardized Root Mean Square Residual
(SRMR) < 0.08 [85].

After constructing the variables, we used SEM for regressing PIU on interparental
conflict, triangulation, maternal and paternal warmth, and self-esteem. As most of the
variables showed univariate non-normality (which is to be expected and common in
psychological research [86]), percentile bootstrapping was used to estimate the regression
estimates, which is preferred over other methods [87,88]. A full information likelihood
estimator was used to account for missing data. In the regression analyses, the variables
were added to the models in a stepwise manner: First, the main effects of family factors and
gender were entered in the model simultaneously. Second, the main effect of self-esteem
was added to the model. Third, we checked for gender differences in associations between
the family factors, self-esteem, and PIU by entering interaction terms one-by-one (i.e., four
different family factors * gender and self-esteem * gender). Fourth, interactions terms
were again entered one-by-one to examine a potential buffering effect of self-esteem (i.e.,
four different family factors * self-esteem). All analyses were performed in the statistical
software program “R” version 3.6.3 [89], using the “Lavaan” package [90].

3. Results
3.1. Confirmatory Factor Analyses

The study variables were examined using CFAs. In Table 1, the model fit indices and
range of factor loadings are presented for each of the constructs. As PIU is thought to
underly the three PIU factors (i.e., social impairment, emotional impairment, and impul-
sive/risky internet use) that were measured with multiple items per scale, a second-order
CFA was used. The CFAs for PIU, interparental conflict, maternal warmth, and paternal
warmth all had a good model fit, whereas the model fit for the CFAs of triangulation and
self-esteem were not adequate at first. Hence, after inspecting the modification indices for
the triangulation construct, we correlated the error terms of the items that were formulated
exactly the same, but for mother and father separately (e.g., “my mom says negative things
about my dad” and “my dad says negative things about my mom”). For self-esteem, we
modeled a second-order factor, accounting for method variance (i.e., five positively and
five negatively formulated questions). This resulted in a good model fit for all constructs,
of which the individual factor scores were saved for the regression models.

Table 1. Model fit statistics and factor loadings for the different confirmatory factor analyses (CFAs).

χ2 (df) p CFI RMSEA SRMR Factor Loadings

IPC 56.51 (35) 0.012 0.989 0.052 0.074 [0.58–0.81]
Triangulation * 65.13 (50) 0.074 0.981 0.039 0.073 [0.20–0.73]
Maternal warmth 2.42 (9) 0.983 1.000 0.000 0.036 [0.73–0.85]
Paternal warmth 0.99 (9) 0.999 1.000 0.000 0.02 [0.70–0.85]
Self-esteem ** 34.09 (33) 0.415 0.999 0.012 0.06 [0.69–0.82]

Positive items [0.55–0.84]
Negative items [0.68–0.80]

PIU 95.29 (132) 0.993 1.000 0.000 0.074 [0.79–0.98]
PIU social [0.43–0.72]
PIU emotional [0.65–0.75]
PIU impulsive [0.63–0.75]

* Model fit indices after correlating the error terms of similarly formulated items. ** Model fit indices after controlling for method variance.
Notes. A DWLS estimator and 10,000 bootstrap draws were used for all CFAs. IPC = interparental conflict; PIU = problematic internet use.

3.2. Descriptive Statistics

In Table 2, the descriptive statistics of all study variables are presented. Higher levels
of triangulation, less maternal warmth, and lower levels of self-esteem were significantly
correlated with higher PIU, whereas interparental conflict and paternal warmth were
not significantly associated with PIU. Interparental conflict and triangulation strongly
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correlated and were both negatively associated with maternal warmth and adolescents’
self-esteem. Interparental conflict was also negatively associated with paternal warmth, in
contrast to triangulation that did not correlate with paternal warmth. The strengths of the
correlations varied from small to moderate.

Table 2. Correlations, means, and standard deviations of the study variables.

1. 2. 3. 4. 5. 6.

1. Interparental conflict -
2. Triangulation 0.75 *** -
3. Maternal warmth −0.29 *** −0.35 *** -
4. Paternal warmth −0.18 ** −0.10 0.19 ** -
5. Self-esteem −0.30 *** −0.44 *** 0.34 *** 0.25 *** -
6. PIU 0.13 0.28 *** −0.21 ** 0.02 −0.34 *** -
M 2.08 1.90 4.20 3.85 3.53 1.77
SD 0.89 0.67 0.87 1.12 0.62 0.67

*** p < 0.001 ** p < 0.01. Notes. The means and SDs are based on mean scores of the scales, for the correlations and
further analyses we used the saved (latent) factor scores. PIU = problematic internet use.

3.3. Regression Models

As interparental conflict and triangulation were highly correlated (r = 0.75) but seemed
to have unique associations with some of the other constructs (see Table 2), we decided
to run the regression analyses for interparental conflict and triangulation separately. The
estimates of the multiple regression models are depicted in Table 3. These results show
that, in the conflict model, 6% of PIU was explained by the family factors. In this model,
maternal warmth was negatively associated with PIU (i.e., p = 0.052, but 95% CI of the
10,000 bootstraps did not include 0, as [−0.17, −0.003]) when taking into account gender,
interparental conflict, and paternal warmth. That is, less maternal warmth was related
to higher levels of PIU in adolescents. However, none of the other factors in this model
were significant.

Table 3. Regression estimates for PIU: interparental conflict and triangulation models.

b SE b β p 95% CI R2

1. Model 1 (family factors)
IPC/Triangulation 0.04/0.29 0.04/0.12 0.09/0.22 0.261/0.012 [−0.03, 0.11]/[0.08, 0.53] 0.06/0.10
Warmth Mother −0.08/−0.06 0.04/0.04 −0.19/−0.15 0.052/0.135 [−0.17, −0.00]/[−0.15, 0.02]
Warmth Father 0.03/0.01 0.03/0.03 0.07/0.03 0.334/0.714 [−0.03, 0.08]/[−0.05, 0.07]
Gender 0.03/0.04 0.05/0.05 0.05/0.06 0.504/0.409 [−0.07, 0.13]/[−0.06, 0.14]

2. Model 1 + self-esteem
IPC/Triangulation 0.01/0.13 04/0.13 0.03/0.10 0.721/0.317 [−0.05, 0.09]/[−0.12, 0.39] 0.13/0.15
Warmth Mother −0.04/−0.04 0.04/0.04 −0.08/−0.08 0.375/0.390 [−0.12, 0.04]/[−0.12, 0.04]
Warmth Father 0.04/0.03 0.03/0.03 0.10/0.06 0.126/0.408 [−0.01, 0.10]/[−0.04, 0.10]
Gender −0.01/0.01 0.05/0.05 −0.02/0.01 0.775/0.897 [−0.12, 0.08]/[−0.09, 0.11]
Self-esteem −0.29/−0.26 0.07/0.08 −0.33/−0.31 0.000/0.001 [−0.43, −0.16]/[−0.42, −0.11]

3. Model 2 + interactions
gender

IPC/Tria * Gender 0.08/0.23 0.06/0.21 0.15/0.14 0.212/0.277 [−0.04, 0.21]/[−0.17, 0.65] 0.14/0.16
Warmth M * Gender −0.05/−0.09 0.08/0.08 −0.08/−0.17 0.528/0.228 [−0.19, 0.11]/[−0.23, 0.07] 0.13/0.16
Warmth F * Gender 0.04/0.04 0.06/0.06 0.07/0.06 0.490/0.560 [−0.08, 0.16]/[−0.09, 0.16] 0.13/0.16
Self-esteem * Gender 0.02/−0.08 0.13/0.14 0.02/−0.07 0.881/0.552 [−0.23, 0.28]/[−0.35, 0.19] 0.13/0.16

4. Model 2 + interactions SE
IPC/Tria * Self-esteem 0.05/0.07 0.10/0.29 0.06/0.03 0.586/0.820 [−0.15, 0.23]/[−0.50, 0.65] 0.13/0.15
Warmth M * Self-esteem 0.06/0.09 0.12/0.10 0.06/0.09 0.612/0.405 [−0.21, 0.24]/[−0.15, 0.25] 0.13/0.16
Warmth F * Self-esteem −0.09/−0.10 0.07/0.09 −0.10/−0.11 0.207/0.267 [−0.20, 0.08]/[−0.22, 0.13] 0.14/0.17

Notes. Estimates before the slash are for the interparental conflict models, after the slash are the estimates for the triangulation models.
A number of 10,000 bootstrap draws were used for all models. The printed estimates of the main effects are based on models with the
main effects only (i.e., no interaction effects included). The interaction terms are tested one-by-one. Estimates presented in bold refer to
statistically significant estimates. IPC = interparental conflict; Tria = triangulation; Warmth M = maternal warmth; Warmth F = paternal
warmth; SE = self-esteem. * it denotes an interaction term.
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In the triangulation model, 10% of the variance in PIU was explained by the family
factors. More specifically, triangulation was significantly associated with PIU, after taking
into account gender, maternal warmth, and paternal warmth. Hence, more triangulation
was related to higher levels of PIU in adolescents. None of the other factors in this model
were significant. Furthermore, when adding self-esteem to both the interparental conflict
and triangulation models, all other significant associations disappeared, and the explained
variance increased to 13% (∆R2 = 0.07) and 15% (∆R2 = 0.05) for the interparental conflict
and triangulation model, respectively. Lastly, none of the interaction terms were significant,
indicating that associations did not differ based on gender, neither did self-esteem moderate
the effect of interparental conflict, triangulation, or maternal and paternal warmth.

4. Discussion

The overarching aim of the current study was to gain more understanding of adoles-
cents’ PIU in divorced families. Growing up after a parental divorce seems to be a risk
for PIU in adolescents [24–26], yet research on PIU after divorce has been lacking thus far.
Since family functioning is reported to be essential in adolescents’ PIU [26,27], and it is
precisely this family functioning that is under pressure after divorce, identifying factors
that are associated with adolescents’ post-divorce PIU is crucial. Hence, our first goal
was to examine if family factors (i.e., interparental conflict, triangulation, and parental
warmth) and self-esteem were related to adolescents’ PIU after divorce. Moreover, through
moderation analyses, possible factors that either exacerbate or buffer the adversity of
negative family factors were examined. Therefore, the second goal was to test whether
adolescents’ self-esteem would moderate the associations between family factors and PIU.
Lastly, potential gender differences in the associations were explored.

4.1. Family Factors and PIU

Based on our results, we only found partial evidence for our first research question.
More specifically, when considering the models with family factors only (i.e., model 1),
higher levels of triangulation (1b) and less maternal warmth (1c; i.e., only in the inter-
parental conflict model, not the triangulation model) were associated with more PIU, but
interparental conflict (1a) and paternal warmth were not (1d). This latter finding could be
due to the fact that after divorce, children on average spend a larger amount of time with
their mother compared to their father [91]—which is also true in the current sample—and,
therefore, maternal warmth may have more impact on children than paternal warmth.
This may also explain why our findings differ from previous studies, in which significant
associations were found between paternal warmth specifically and PIU [59,60], as those
samples involved predominantly non-divorced families. Additionally, unlike these other
studies, we entered multiple family factors in the models at once, automatically controlling
for interparental conflict/triangulation.

As for interparental conflict and triangulation, despite the high correlation between
the two constructs (r = 0.75), our results suggest that merely witnessing interparental
conflict was not associated with PIU, which is in contrast with previous studies on this
association [36,39]. Yet, parents’ behaviors that actively involve adolescents in disputes
with their ex-spouse, i.e., triangulation, do seem to affect adolescents, which aligns with
the notion that feeling caught between parents after divorce is particularly stressful for
adolescents [49,52], and is related to escaping into the online world to avoid stress and
alleviate negative mood as proposed in the compensatory internet use view [34]. These
intentions to escape from stress and alleviate negative mood should be examined more
thoroughly as potential underlying mechanisms of the link between triangulation and PIU.

4.2. Self-Esteem and PIU

Despite the potential impact of triangulation and maternal warmth, further analyses
(i.e., model 3) revealed that especially adolescents’ self-esteem was key in explaining PIU,
when compared to the family factors. That is, the associations between PIU and the family
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factors (i.e., triangulation and maternal warmth) were no longer significant after adding
self-esteem to the model. Consistent with our expectations, lower self-esteem was related
to more PIU in adolescents (1e). This finding is in line with the notion that the tendency to
escape from the self is linked to self-destructive behaviors [64]. Adolescents are thought
to escape from negative self-evaluation through taking on a different online personality
and identity [32,63], but they also compare themselves to others online more [63]. When
the dependency on the online world increases, the risk for PIU does as well. It seems as
if the need to escape the self is more strongly related to adolescents’ PIU after divorce
than escaping stress accompanied with negative family factors. This is specifically a topic
of concern for youngsters from divorced families, as self-esteem is one of the aspects of
adolescents’ adjustment most consistently reported as affected by a parental divorce [68].

Our hypotheses that self-esteem would moderate the associations between the (nega-
tive) family factors and PIU (2a–d) were not supported by our findings. We anticipated
that the tendency to escape from the self [14,64], due to low self-esteem would exacerbate
the tendency to escape from negative real-life issues (i.e., double risk), whereas high lev-
els of self-esteem could buffer negative family factors (i.e., better coping resources; [65]).
However, no such moderation effects were found. When inspecting Table 2 more closely,
the family factors were moderately correlated with adolescents’ self-esteem. In addition,
the effects of triangulation and maternal warmth disappeared when adding self-esteem
to our regression models (i.e., third step in Baron and Kenny’s mediation method; [92]),
suggesting that self-esteem might not necessarily buffer family adversity after divorce
but rather act as an underlying mechanism in the association between adverse family
factors and PIU. Self-esteem has indeed been suggested to mediate the link between family
functioning and PIU [93], interparental conflict and PIU [37], and parental warmth and
PIU [94]. Unfortunately, congruent with our study, all these studies involved cross-sectional
data. Although our results also hint towards self-esteem as an underlying mechanism in
the relation between family factors and PIU, longitudinal data are required to test such
mediation hypotheses due to the assumption of time precedence [95]. The cross-sectional
nature of our data also prohibits from drawing conclusions regarding causality and bidi-
rectionality. For instance, in another study, deterioration of family function was found after
internet addiction initiation of youngsters [39]. More longitudinal research to examine
such processes is necessary.

4.3. Gender and PIU

Finally, we examined potential gender differences in associations between the family
factors (3a–d), self-esteem (3e), and PIU. Again, no significant moderation effects were
found, despite the gender differences in correlations, for example, between interparental
conflict and PIU (i.e., r = -.02 for boys and r = 0.21 for girls). Yet, our sample size may
have been inadequate to detect small effects of the interaction terms (i.e., ∆R2 ≥ 0.01)
in the regression models, as our post-hoc power for these moderation effects given the
correlations and the effect sizes ranged from 0.30 to 0.50 [96,97]. In addition, we may have
found more prominent gender differences if we used a more specific PIU measure. That is,
boys are more inclined to develop an internet addiction than girls who are more vulnerable
for problematic social media use [98]. Lastly, the developmental stage (e.g., early, mid-,
and late adolescence) may play a role in associations as well. Future research could benefit
from making distinctions in PIU types, as well as examining PIU as a broad construct, and
differentiating between developmental stages during adolescence.

4.4. Limitations and Strengths

In addition to the limitations of sample size and cross-sectional character of the data,
it should first be noted that all information is based on self-report data of adolescents. On
the one hand, this offers a unique insight into the perceptions of adolescents themselves,
but on the other hand, the views of other family members are missing. Second, although
examining PIU in non-Southeast-Asian countries is important, and we therefore used a
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Dutch sample of adolescents, the prevalence of PIU is lowest in the Netherlands when
compared to other European countries [12], which could have caused less variance in PIU
compared to previous studies with samples from different countries. Third, the conclusions
of the current study should be interpreted cautiously, as the associations we found were
mostly of small effect size. Lastly, since our focus was on divorced families, the time spent
with parents might contribute to the associations between family factors and adolescents’
PIU, as, for instance, vulnerability to interparental conflict is found to depend on contact
with father [99]. Incorporating such aspects of divorced families is important for future
research with larger sample sizes but was beyond the scope of the current study.

Despite these limitations, the current study was one of the first to examine PIU of
adolescents growing up in a family after divorce. A large number of studies has been carried
out on the potential negative consequences of parental divorce [53,68], but contemporary
problems among adolescents after divorce, such as PIU, have been investigated to a much
lesser extent. Moreover, the present study goes beyond that, by also taking into account
several factors of different family subsystems in examining post-divorce PIU. The use of
factor loadings for constructing the variables and bootstrapping methods for obtaining the
regression estimates add to the strength of the study.

5. Conclusions

The current study guides future research by offering a first step in unravelling family
and intrapersonal factors associated with adolescents’ PIU after divorce. Our findings are
partly in line with the idea of compensatory internet use, as more triangulation and less
maternal warmth increase the risk for adolescents’ PIU after divorce. Moreover, adolescents’
self-esteem in particular was key in explaining post-divorce PIU. This underscores the
notion that the tendency to escape from the self because of negative self-evaluation, is
linked to self-destructive behaviors of adolescents. This is specifically a topic of concern
for youngsters from divorced families, as self-esteem is one of the aspects of adolescents’
adjustment most consistently reported to be affected by a parental divorce. Future research
should examine the interplay of (negative) family factors and self-esteem after divorce
in predicting PIU more thoroughly and over time, and test self-esteem as a potential
mediating mechanism underlying the link between family factors and PIU after divorce.
When more research is conducted on this topic, practitioners who work with adolescents
from divorced families and their parents can be informed on the issue of adolescents’ PIU
after divorce, related (family) factors, and working mechanisms.

Author Contributions: Conceptualization, R.v.D., I.E.v.d.V., H.G.M.V., S.B. and M.D.; methodology,
R.v.D. and I.E.v.d.V.; validation, R.v.D.; formal analysis, R.v.D.; investigation, I.E.v.d.V.; data curation,
R.v.D. and I.E.v.d.V.; writing—original draft preparation, R.v.D.; writing—review and editing, R.v.D.,
I.E.v.d.V., H.G.M.V., S.B. and M.D.; visualization, R.v.D.; supervision, I.E.v.d.V., S.B. and M.D.; project
administration, I.E.v.d.V.; funding acquisition, I.E.v.d.V. All authors have read and agreed to the
published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The use of the already existing data for the current study
was approved by the Faculty Ethics Review Board (FERB) of the Faculty of Social Sciences, Utrecht
University (Protocol code: 21-048).

Informed Consent Statement: Passive informed consent was applicable to all subjects involved in
the study and their parents.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Brown, B.B. Adolescents’ relationships with peers. In Handbook of Adolescent Psychology, 2nd ed.; Lerner, R.M., Steinberg, L., Eds.;

Wiley: Hoboken, NJ, USA, 2004; pp. 363–394.
2. Spies Shapiro, L.A.; Margolin, G. Growing up wired: Social networking sites and adolescent psychosocial development. Clin.

Child Fam. Psychol. Rev. 2014, 17, 1–18. [CrossRef] [PubMed]

http://doi.org/10.1007/s10567-013-0135-1
http://www.ncbi.nlm.nih.gov/pubmed/23645343


Int. J. Environ. Res. Public Health 2021, 18, 3385 11 of 14

3. Smith, A.; Anderson, M. Social Media Use 2018: Demographics and Statistics; Pew Research Center: Washington, DC, USA, 2018.
4. Anderson, M.; Jiang, J. Teens, Social Media & Technology 2018. Available online: https://www.pewresearch.org/internet/2018

/05/31/teens-social-media-technology-2018/ (accessed on 26 January 2021).
5. Schaper, J.; Wennekers, A.; de Haan, J. Trends in Media:Tijd. Sociaal en Cultureel Planbureau 2019. Available online: https:

//digitaal.scp.nl/trends-in-mediatijd/assets/pdf/trends-in-mediatijd.pdf (accessed on 8 December 2020).
6. Koutamanis, M.; Vossen, H.G.M.; Peter, J.; Valkenburg, P.M. Practice makes perfect: The longitudinal effect of adolescents’ instant

messaging on their ability to initiate offline friendships. Comput. Human Behav. 2013, 29, 2265–2272. [CrossRef]
7. Metzler, A.; Scheithauer, H. The long-term benefits of positive self-presentation via profile pictures, number of friends and the

initiation of relationships on facebook for adolescents’ self-esteem and the initiation of offline relationships. Front. Psychol. 2017,
8. [CrossRef] [PubMed]

8. Salmela-Aro, K.; Upadyaya, K.; Hakkarainen, K.; Lonka, K.; Alho, K. The dark side of internet use: Two longitudinal studies of
excessive internet use, depressive symptoms, school burnout and engagement among Finnish early and late adolescents. J. Youth
Adolesc. 2017, 46, 343–357. [CrossRef] [PubMed]

9. Bakken, I.J.; Wenzel, H.G.; Götestam, K.G.; Johansson, A.; Øren, A. Internet addiction among Norwegian adults: A stratified
probability sample study. Scand. J. Psychol. 2009, 50, 121–127. [CrossRef] [PubMed]

10. Huang, R.L.; Lu, Z.; Liu, J.J.; You, Y.M.; Pan, Z.Q.; Wei, Z.; He, Q.; Wang, Z.Z. Features and predictors of problematic internet use
in Chinese college students. Behav. Inf. Technol. 2009, 28, 485–490. [CrossRef]

11. Bisen, S.S.; Deshpande, Y.M. Understanding internet addiction: A comprehensive review. Ment. Health Rev. J. 2018, 23, 165–184.
[CrossRef]

12. Boer, M.; van den Eijnden, R.J.J.M.; Boniel-Nissim, M.; Wong, S.L.; Inchley, J.C.; Badura, P.; Craig, W.M.; Gobina, I.; Kleszczewska,
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98. Baloğlu, M.; Şahin, R.; Arpaci, I. A review of recent research in problematic internet use: Gender and cultural differences. Curr.
Opin. Psychol. 2020, 2020, 124–129. [CrossRef]

99. Kalmijn, M. Father-child contact, interparental conflict, and depressive symptoms among children of divorced parents. Eur. Sociol.
Rev. 2016, 32, 68–80. [CrossRef]

http://www.r-project.org/index.html
http://doi.org/10.18637/jss.v048.i02
http://doi.org/10.12765/CPoS-2015-10en
http://doi.org/10.1037/0022-3514.51.6.1173
http://www.ncbi.nlm.nih.gov/pubmed/3806354
http://doi.org/10.1016/j.chb.2017.07.028
http://doi.org/10.1089/cyber.2012.0710
http://www.ncbi.nlm.nih.gov/pubmed/24003966
http://doi.org/10.1080/01973533.2015.1049349
http://doi.org/10.3758/BRM.41.4.1149
http://doi.org/10.5334/irsp.181
http://doi.org/10.1016/j.copsyc.2020.05.008
http://doi.org/10.1093/esr/jcv095

	Introduction 
	Family Factors and PIU: Interparental Conflict, Triangulation, and Parental Warmth 
	Self-Esteem and PIU 
	Gender and PIU 
	The Current Study 

	Materials and Methods 
	Participants 
	Measures 
	PIU 
	Interparental Conflict 
	Triangulation 
	Maternal and Paternal Warmth 
	Self-Esteem 

	Procedure 
	Statistical Analyses 

	Results 
	Confirmatory Factor Analyses 
	Descriptive Statistics 
	Regression Models 

	Discussion 
	Family Factors and PIU 
	Self-Esteem and PIU 
	Gender and PIU 
	Limitations and Strengths 

	Conclusions 
	References

