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ABSTRACT

Background and aims: Problematic internet use (PIU) is a highly prevalent condition with severe
adverse effects. The literature suggests that parent-child bonding and parental behavioral control exert
protective effects against PIU. However, the most relevant studies rely on simplistic measurement of
parenting, cross-sectional designs and mixed-aged samples. Our study analyzed the effect of maternal
and paternal parenting on PIU by using a prospective design and a cohort sample of same-aged
children. Methods: Data from 1,019 Czech 12-year-old sixth-graders who were followed until ninth
grade were used. Maternal and paternal responsiveness and strictness were reported by children using
the Parental Acceptance-Rejection Questionnaire (PARQ) and the Parental Control Scale (PCS). PIU
was measured by the Excessive Internet Use Scale (EIUS). Results: The self-reported PIU prevalence in
nine-graders (15-year-old) was 8.1%. Parenting, reported by adolescents 18 months before PIU
screening, showed significant relationships with PIU: parental responsiveness was negatively and
moderately associated, while maternal strictness showed a weak positive association; the authoritative
parenting style in both parents decreased PIU, with a PIU probability of 3.21%, while a combination of
maternal authoritarian and paternal neglectful parenting was associated with PIU probability as high as
20.9%. Discussion and conclusions: The self-reported prevalence of PIU in Czech adolescents was found
to be high. The effects of parenting on PIU were similar to the effects of parenting on other problematic
behavior among adolescents. Our findings showed the need for interventions to prevent PIU by helping
parents to apply optimal parenting styles.
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INTRODUCTION

With internet access rapidly increasing over the globe (Kuss & Billieux, 2017), adolescents are
currently more online than ever before. The Internet offers many possibilities to learn, so-
cialize, and relax, but it is also associated with risks such as cyberbullying/cybervictimization,
exposure to inappropriate content or uncontrollable excessive use (most usually referred to as
excessive use of internet (EUI), internet addiction (IA), or problematic internet use (PIU)).
PIU, which describes an inability to inhibit online activities despite negative consequences,
has an estimated global prevalence of 6.0% (Cheng & Li, 2014) and is known to have
detrimental effects on various aspects of life (Fineberg et al., 2018).

Adolescence is a sensitive period for developing both substance use and behavioral ad-
dictions (Balogh, Mayes, & Potenza, 2013). It has been shown that PIU prevalence is higher
among adolescents than in the general population (Kuss, Griffiths, Karila, & Billieux, 2014).
The etiology of PIU seems to be complex, as it includes personality as well as environmental
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factors. There is a growing body of studies focusing on the
role of family factors in adolescent PIU.

It seems that a good parent-child relationship is associated
with a lower risk of PIU. Casal�o & Escario (2019) found a
negative relationship between perceived parental care and
excessive internet use in 14- to 18-year-old Spanish adoles-
cents. Having a higher-quality parent-child relationship was
found to be negatively associated with PIU in a US sample of
12- to 17-year-olds (Bleakley, Ellithorpe, & Romer, 2016).
Chinese high-school students who reported good relation-
ships (instead of bad relationships) with their fathers were less
prone to PIU (Dong et al., 2019). Chinese adolescents (aged
11–18 years) with PIU symptoms reported lower quality of
family functioning than those without PIU (Shi, Wang, &
Zou, 2017). Shanghai adolescents (11–20 years) with worse
relationships with mothers or fathers showed higher PIU
scores (Xu et al., 2014). A small negative correlation between
the quality of the parent-child relationship and PIU was
found in Hong Kong adolescents aged 13 years (Shek, Zhu, &
Ma, 2018) and 16 years (Shek, Zhu, & Dou, 2019). The only
study using data from parents rather than children found a
moderate negative association between PIU and parental care
but a moderate positive association between PIU and parental
overprotection (Siomos et al., 2012). Finally, Chinese ado-
lescents with clinically diagnosed PIU reported lower paternal
and maternal emotional warmth and higher rejection and
overinvolvement when compared to healthy controls (Xiuqin
et al., 2010).

In the case of parental control, the results are less clear.
The variability in concepts and measures of parental control
is high. Some studies differentiate between behavioral con-
trol (monitoring and taking interest in children’s activities,
modeling appropriate behavior and setting regulative rules)
and psychological control (negative parenting practice that
includes trying to make children emotionally dependent on
a parent using strategies such as guilt induction and love
withdrawal). While psychological control is well known to
have adverse effects on many aspects of children’s devel-
opment (Siomos et al., 2012), it is not surprising that it has
been shown to be positively correlated with PIU (Cetinkaya,
2019; Li, Li, & Newman, 2013; Shek, Zhu, & Dou, 2019;
Shek, Zhu, & Ma, 2018). Findings on the relationship be-
tween behavioral control and PIU have included a small
negative association for both parents (Shek, Zhu, & Ma,
2018), a small negative association significant only for
paternal (not maternal) control (Shek et al., 2019), a small
protective effect that was fully mediated by the child’s self-
control (Li et al., 2013), and a small negative nonsignificant
association (Cetinkaya, 2019). Regarding the effect of con-
cepts similar to parental behavioral control, Casal�o &
Escario (2019) found a small negative association between
setting regulatory rules and excessive use of the internet, but
only in girls. Dong et al. (2019) and Wu et al. (2016)
demonstrated the lowest PIU prevalence in a group of ad-
olescents reporting an average level of parental control
(compared to “little” and “much”). However, in these two
studies, the degree of parental control was measured by a
single item. It seems that parental behavioral control can

prevent PIU, but its simplistic measurement seriously limits
conclusions that may be inferred from currently available
research. In related research areas, such as adolescents’
substance use, more elaborate measures of parenting can be
found. Calafat, Garc�ıa, Juan, Beco~na, and Fern�andez-Her-
mida (2014), using a two-dimensional conceptualization of
parental behavior consisting of responsiveness (warmth,
acceptance, involvement) and strictness (control, demand-
ingness, imposition, parental firmness), showed that
parenting styles with high responsiveness (indulgent and
authoritative parenting styles) are more protective against
adolescent substance than styles with low responsiveness
(authoritarian and neglectful parenting styles).

The abovementioned studies analyzing the effects of
parents on adolescent PIU have limitations. Most studies
relied on simple methods to measure parental control, and
only a few distinguished between maternal and paternal
parenting. In addition, most studies used a cross-sectional
design, which does not allow for an estimation of the long-
term effect of parental behavior on PIU.

In the current study, we address all these limitations. Our
aim was to analyze how adolescent PIU was influenced by
parental behavior (both maternal and paternal) as measured
by a reliable and valid instrument that distinguishes between
responsiveness and strictness.

METHODS

Setting

This study utilized data from a project evaluating prevention
intervention aimed at substance use in school children. This
project took place in schools representing four regions in
Czechia between 2013 and 2017. The units of data collection
were 6th grade classes (children aged 11–13 years) from
participating schools. A total of 3,017 children who attended
these classes and their parents were asked to participate in
the project. For more details on the project, see Gabrhel�ık
et al. (2014).

Data collection

The first wave (out of seven waves) of data collection in
children took place in the fall of 2013 (mean age of children:
11.9, SD 5 0.41, N 5 1,000). The following six waves of data
collection in children were in spring and fall of each year,
i.e., at the beginning and end of a school year. The last wave
took place in spring 2017 in the ninth grade. A web-based
questionnaire was used to collect data from the children. We
used data from parents collected between waves 1 and 2
(Fig. 1). The mean age of the parents was 40.9, SD 5 4.72,
N 5 1,011. Parents were asked to fill in questionnaires in a
pen-and-paper format.

Sample

We analyzed data from a subset of children and their parents
participating in the project described earlier. The inclusion
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criteria for adolescents were as follows: (1) provided data
regarding PIU (wave 7), (2) provided data on parental
responsiveness and strictness for both parents (mothers and
fathers) in at least three waves (1–5), and (3) provided a
valid identification code that could be matched with a
parental code. The inclusion criteria for parents were as
follows: (1) completed parental questionnaires before the
start of the second wave of data collection in children, and
(2) provided a valid parental self-generated identification
code (SGIC ) that could be matched with the child’s SGIC
(Vacek, Vonkova, & Gabrhel�ık, 2017). A total of 2,810
children out of 3,017 eligible children (93.14%) participated
in at least one wave of data collection (not necessarily in the
first wave). First, we excluded 997 children who could not be
paired with their parent; second, we excluded 77 children
with nonvalid answers (i.e., those who reported the use of
the made-up substance called “Semeron” in any wave); third,
we excluded 604 children who did not provide valid mea-
surements of the outcome variable (PIU, wave 7); and
fourth, we excluded 113 children who did not provide valid
responses for the main predicting variables (responsiveness
and strictness of mother and father) in at least three waves.
A total of 1,019 children met all inclusion criteria. Among
3,017 eligible parents, 1,931 parents (68.7%) completed the
parental questionnaire. A total of 118 parents were excluded
because they could not be matched with the child (i.e., either
a child or a parent did not provide valid SGIC). Another 794
parents were excluded because their child did not meet the
inclusion criteria and was excluded. The final sample con-
sisted of 1,019 child–parent dyads that met all inclusion

criteria. The characteristics of the final sample are shown in
Table 1.

Missing data

Missing values in the main predicting variables (parental
behavior) were imputed using the multiple imputation (MI)
method (Honaker, King, & Blackwell, 2011). The total amount
of imputed data was 9.35%, which was acceptable (Twisk & de
Vente, 2002). We did not impute any data in the outcome
variable (PIU), and we also did not impute variables measured
by one item and/or in one wave (e.g., adolescent’s gender,
family intactness, family income, and parental education).

Measures

We used a Web-based questionnaire for collecting data from
the children; their parents were asked to fill in questionnaires in
a pen-and-paper version. Anonymous SGICs were used to
allow the baseline questionnaire data collected from the children
to be linked to data from their parents (Vacek et al., 2017).

Predicting variables – Parental responsiveness (warmth)
and strictness (control). Parental responsiveness and
strictness were reported by children using the Warmth/
Affection subscale (WAS) from the Parental Acceptance-
Rejection Questionnaire (PARQ) (Rohner, Khaleque, &
Cournoyer, 2005) and the Parental Control Scale (PCS)
(Rohner & Khaleque, 2003). Both scales proved to be reliable
measures of parental behavior in various contexts and cul-
tures, including the Czech Republic (Beco~na et al., 2012;

Fig. 1. The timeline of data collection, flow of participants between waves and variables of interest for the presented study (N 5 1,019 child-
parent dyads in all waves).

Note. Data from parents were collected only at baseline (between wave 1 and 2). 1931 parents (83% mothers) participated, 912 were
excluded. Wave 1 and 2 took place when adolescents were in 6th grade, wave 3 and 4 when they were in 7th grade, wave 5 and 6 when they

were in 8th grade and wave 7 when they were in 9th grade.
*Time from wave 1.
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Cablova, Csemy, Belacek, & Miovsky, 2016; Khaleque &
Rohner, 2012; Rohner & Khaleque, 2003).

The PCS assessed the child’s perception of parental
behavioral control. It included 13 items describing parental
regulative behavior, such as monitoring children’s whereabouts
and activities, setting rules, and limiting children’s freedom
(e.g., “Mymother tells me exactly what time to be home when I
go out”). The shortened PARQ–WAS inventory consisted of
eight items describing responsiveness and affection toward the
child – expressing interest and positive feelings toward the
child, praising the child’s opinion, etc. (e.g., “My mother talks
to me about our plans and listens to what I have to say”). In
both scales, there were two identical sets of items for maternal
and paternal behavior. The respondents evaluated how often
the described behavior was true for his/her mother or father on
a 1 to 4 scale, where 4 meant “always true” and 1 means “never
true” (except for a few items that were reversely coded).

We computed four scores for each participant: maternal
strictness, paternal strictness, maternal responsiveness, and
paternal responsiveness as average scores on the PCS and
PARQ–WAS items. Furthermore, following the procedure by
Calafat et al. (2014) and others, we identified the four
parenting styles of mothers and fathers based on their

combination of strictness and responsiveness scores: author-
itative (high responsiveness and high strictness), authoritarian
(low responsiveness and high strictness), indulgent (high
responsiveness and low strictness), or neglectful (low
responsiveness and low strictness). High/low categorization
was based on the median (50th percentile) split.

Outcome variable – Problematic internet use. PIU was
measured by the Excessive Internet Use Scale (EIUS)
(�Smahel, Vondr�a�ckov�a, Blinka, & Godoy-Etcheverry, 2009).
The EIUS is a 10-item scale evaluating 5 symptoms of PIU:
cognitive and behavioral salience, tolerance, withdrawal,
conflicts, and problems with limiting time online (i.e., loss of
control). Each symptom is measured by two questions on a
4-point Likert scale (1 – never to 4 – very often). A symptom
is present if the respondent answered “often” or “very often”
to at least one question assessing the symptom. PIU is
present if conflict and at least three other symptoms are
present (that means that one symptom, excluding conflict,
can be missing). The EIUS is widely used in the European
context (�Ska�rupov�a, Ólafsson, & Blinka, 2015). The items
were extended to ensure that adolescents would include
gaming in their online activities (e.g., “Does it happen to you

Table 1. The characteristics of sample (N 5 1,019)

N
Percentage

(%)

Gender of adolescent Girl 522 51
Boy 480 47

Missing 17 2
Gender of parenta Female 843 83

Male 170 17
Missing 6 1

Family intactnessa Intact 832 82
Restructured 65 6
Incomplete 120 12
Missing 2 0

Family incomea Less than 600 EUR 35 3
600–800 EUR 61 6
800–1,000 EUR 97 10
1,000–1,200 EUR 134 13
1,200–1,600 EUR 251 25
1,600–2,400 EUR 191 19
2,400–3,200 EUR 77 8

More than 3,200 EUR 46 5
Missing 127 12

Education of mother Elementary 43 4
Practical 135 13

High school 258 25
Incomplete further education 39 4
Completed further education 249 24

Missing 295 29
Education of father Elementary 36 4

Practical 153 15
High school 215 21

Incomplete further education 40 4
Completed further education 260 26

Missing 315 31

a Reported by a parent.
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that you stay online or were gaming for longer time than
originally planned?”). This was done to aid adolescents in
understanding that internet use included not only browsing
the web and using social media, but also gaming. According
to the standard procedure (�Smahel et al., 2009), we calcu-
lated the PIU score as a sum of positive symptoms (0–5) and
determined the PIU status as a nominal variable reflecting
whether the participant fulfilled the criteria of PIU (i.e.,
scored positive in conflict symptoms and at least three of the
other four symptoms measured by the EIUS) or not.

Sociodemographic background variables. The number of
sociodemographic characteristics was reported by adolescents
(age, gender, school grades, family intactness andeducational level
ofmother and father) or by parents (family income, parents’ age).

Statistical analysis

The prevalence of PIU was established, and the effect of
sociodemographic variables on PIU was examined using the
c2 test of association (adolescent’s gender, family intactness,
family income, educational level of mother, educational level
of father) or by Welch’s t-test (adolescent’s school grades).

We analyzed the differences between maternal and
paternal behavior using paired t-tests, and we analyzed the
development of parental strictness and responsiveness over
time using repeated measures ANOVA with Bonferroni post
hoc tests. We also examined associations between parenting
styles and sociodemographic variables by the c2 test of as-
sociation and Welch’s t-test.

The effects of parental behavior on adolescent IA were
analyzed in several steps. First, we computed correlations be-
tween the PIU score (wave 7) and maternal and paternal
responsiveness and strictness (wave 1–5). Second, we
compared maternal and paternal responsiveness and strictness
scores in adolescents with and without PIU. Finally, we
assessed the combined effect of responsiveness and strictness
by using the parenting styles (wave 5) that reflect different
combinations of responsiveness and strictness. We examined
the incidence of PIU according to parenting styles by the c2

test of association and then computed the probability of
adolescent PIU in groups with various combinations of
maternal and paternal parenting styles using logistic regression.

Ethics

The study was approved by the Ethical Committee of the
General University Hospital in Prague. All subjects were
informed about the study, and all provided informed con-
sent. Parental consent was obtained for those younger than
18 years of age.

RESULTS

PIU prevalence and the effect of sociodemographic
variables on PIU

The prevalence of self-reported PIU in our sample was 8.1%.
The PIU score ranged between 0 and 5 (M 5 1.36, MD 5 1,

SD 5 1.49). The prevalence was slightly higher in boys
(9.2%) than in girls (7.3%), but the association between
gender and PIU status was not significant (c251.18, P 5
0.276, N 5 1,002). However, the PIU score (the sum of
positive symptoms) was significantly higher in boys (M 5
1.50, SD 5 1.52) than in girls (M 5 1.24, SD 5 1.46) with
MD5 0.266, Welch’s t(986)5 2.82, P5 0.005, and Cohen’s
d 5 0.179.

None of the other examined sociodemographic variables
were significantly associated with PIU status, namely, family
income (c2(7) 5 4.85, P 5 0.678, N 5 892), family intact-
ness (c2(2) 5 3.02, P 5 0.221. N 5 1,017), education of
mother (c2(4) 5 2.58, P 5 0.630, N 5 724), education of
father (c2(4) 5 2.37, P 5 0.668, N 5 704) and parental age
(t(85.6) 5 0.481, P 5 0.632, N 5 1,002).

School grades were worse in the PIU group (M 5 2.10,
SD 5 1.93) than in the group without PIU (M 5 1.8, SD 5
1.15). The difference was not statistically significant
(Welch’s t(83.8) 5 �1.38, P 5 0.171), but there was a
moderate effect size (Cohen’s d 5 �0.247).

Parental behavior

Adolescents’ reports on the responsiveness and strictness of
their mothers and fathers showed high stability within a
two-year period. The between-waves Pearson’s correlations
for responsiveness and strictness ranged from 0.417 to 0.721.

As shown in Table 2, adolescents in all waves reported
significantly higher maternal responsiveness (Student’s
paired-sample t’s ranged from 9.02 to 11.24, all P’s<0.001,
Cohen’s d between 0.282 and 0.352) and strictness (t be-
tween 9.77 and 11.53, all P’s<0.001, Cohen’s d between 0.306
and 0.361) than paternal responsiveness and strictness. Re-
ports on maternal and paternal behavior were strongly
correlated both for responsiveness (Pearson’s r ranged from
0.539 to 0.593, all P’s<0.001) and strictness (Pearson’s r
ranged from 0.447 to 0.556, all P’s<0.001).

While analyzing the development of parental behavior
over time (Table 2, Figs. 2–3), we found significant between-
wave differences in maternal responsiveness (F(4) 5 16.0,
P < 0.001), with significant Bonferroni post hoc tests be-
tween early waves (1–3) and late waves (4–5) (all P < 0.001,
Cohen’s d between 0.10 and 0.20). A similar pattern was
found for paternal responsiveness – scores were higher in
early waves (1–3) than in late waves (4–5). Between-wave
differences in paternal responsiveness were significant (F(4)
5 9.55, P < 0.001), but only some post hoc comparisons
were significant (namely, wave 1 versus wave 4–5; wave 5
versus wave 2–3, all P < 0.001, Cohen d’s between 0.10 and
0.15). The differences between early and late waves were
even more pronounced in the case of strictness. In maternal
strictness, the between-wave differences were significant
(F(4) 5 67.2, P < 0.001), with all post hoc tests significant
(all P’s < 0.001, Cohen d’s between 0.11 and 0.36) except
two: wave 1 versus 2 and wave 4 versus 5. In paternal
strictness, the differences were also significant (F(4) 5 43.2,
P < 0.001) with all significant post hoc tests (all P’s < 0.001,
Cohen d’s between 0.12 and 0.30), except wave 2 versus 3
and wave 4 versus 5.
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Table 2. Maternal and paternal responsiveness and strictness as measured in waves 1–5, their correlations with each other (maternal–paternal), correlations with PIU (wave 7), and differences
between maternal and paternal variables. (N 5 1,019)

Variable

Maternal Paternal Maternal–Paternal

Mean (SD)
Correlation with PIU
(wave 7)-Pearson r Mean (SD)

Correlation with PIU
(wave 7)-Pearson r

Difference-Student
ta (Cohen d) Correlation-Pearson r

Responsiveness – wave 1 3.51 (0.472) �0.110*** 3.35 (0.615) �0.101** 10.10*** (0.316) 0.583***

Responsiveness – wave 2 3.54 (0.527) �0.152*** 3.33 (0.686) �0.129*** 11.10*** (0.348) 0.557***

Responsiveness – wave 3 3.52 (0.522) �0.101** 3.33 (0.675) �0.092** 11.24*** (0.352) 0.593***

Responsiveness – wave 4 3.46 (0.598) �0.128*** 3.28 (0.695) �0.147*** 9.02*** (0.282) 0.542***

Responsiveness – wave 5 3.43 (0.596) �0.120*** 3.25 (0.706) �0.127*** 9.30*** (0.291) 0.539***

Strictness – wave 1 3.00 (0.374) �0.006 2.86 (0.475) �0.008 11.39*** (0.357) 0.560***

Strictness – wave 2 2.98 (0.392) 0.037 2.82 (0.493) 0.004 11.53*** (0.361) 0.488***

Strictness – wave 3 2.95 (0.391) 0.004 2.81 (0.501) 0.005 10.47*** (0.328) 0.566***

Strictness – wave 4 2.87 (0.412) 0.018 2.71 (0.530) �0.033 10.00*** (0.313) 0.483***

Strictness – wave 5 2.86 (0.406) 0.040 2.71 (0.504) �0.029 9.77*** (0.306) 0.402***

**P < 0.01, ***P < 0.001.
a df 5 1,018 for all analyses.
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Parenting styles. The parenting styles (as measured in wave
5) were associated with adolescents’ gender for both
maternal style (c2(3) 5 17.3, P 5 0.001, N 5 1,002) and
paternal style (c2(3) 5 26.2, P < 0.001, N 5 1,002). For
maternal parenting, boys, compared to girls, reported a
higher incidence of neglectful parenting (33.1% versus 26.6%
of girls) and a lower incidence of indulgent parenting (16.3%
versus 26.8% of girls). Similarly, for paternal parenting, boys
reported a lower incidence of indulgent parenting (16.3%
versus 27.6% of girls) and a higher incidence of authoritative
parenting (29.6% versus 19.5% of girls).

The parenting style of the mother was also affected by
the intactness of the family (c2(6) 5 13.5, P 5 0.036, N 5
1,017). Adolescents from restructured families showed a
higher incidence of authoritarian parenting (37.7% versus
22.1% of intact and 17.5% of incomplete families) and a
lower incidence of indulgent parenting (16.9% versus 25.6%
of intact and 30.0% of incomplete families).

Associations between parental behavior and PIU

As presumed, we found significant negative correlations
between PIU score and both maternal and paternal
responsiveness in all five waves (Table 2). Surprisingly, we
did not find any significant correlations between PIU score

and maternal or paternal strictness as measured either in
proximate or distant waves (Table 2).

Adolescents with PIU (N 5 83) also reported signifi-
cantly lower scores in maternal responsiveness and paternal
responsiveness and significantly higher scores in maternal
strictness when compared to adolescents without PIU (N 5
936) (Table 3). The difference between adolescents with PIU
and without PIU in paternal strictness was not significant.

The effect of parenting styles on PIU. We found a signifi-
cant association between PIU status and both maternal
parenting style (c2(3) 5 20.4, P < 0.001, N 5 1,019) and
paternal parenting style (c2(3) 5 10.6, P 5 0.014, N 5
1,019). The incidence of PIU was relatively higher in ado-
lescents who reported maternal authoritarian parenting
(Table 4) and a paternal neglectful parenting (Table 5). In
mothers as well as in fathers, the authoritative parenting
style was associated with the lowest incidence of adolescent
PIU.

The logistic regression assessing the mutual effect of
maternal and paternal parenting styles on PIU showed that
both predictors significantly affected PIU status, although
they explained only a small proportion of the variability in
PIU status (4.87%). In both mothers and fathers, the
authoritative parenting style (high responsiveness, high

Table 3. Means, standard deviations (SDs) and mean differences for parental responsiveness and strictness (wave 5) in adolescents with self-
reported PIU and without PIU (wave 7)

Variable
PIU (n 5 83) without PIU (n 5 936) Difference – Welch t

(Cohen d)Mean (SD) Mean (SD)

Maternal responsiveness – wave 5 3.24 (0.665) 3.45 (0.587) 2.74** (0.349)
Paternal responsiveness – wave 5 3.05 (0.723) 3.27 (0.702) 2.68** (0.315)
Maternal strictness – wave 5 2.94 (0.394) 2.85 (0.406) �2.02* (�0.226)
Paternal strictness – wave 5 2.64 (0.547) 2.72 (0.500) 1.17 (0.144)

*P < 0.05, **P < 0.01.

Table 4. Crosstabulation of parenting style of mother (wave 5) and PIU status (wave 7)

Maternal parenting style

PIU status

TotalPIU (n 5 83)
without

PIU (n 5 936)

Authoritative Observed 10 215 225
Expected 18.3 207
% of PIU 4.4

Indulgent Observed 15 206 221
Expected 18.0 203
% of PIU 6.8

Authoritarian Observed 39 231 270
Expected 22.0 248
% of PIU 14.4

Neglectful Observed 19 284 303
Expected 24.7 278
% of PIU 6.3

Note. “Observed” shows the observed number of participants with and without PIU in each category of maternal parenting. “Expected”
shows the estimated number of participants based on the null hypothesis (i.e., incidence of PIU is not associated with maternal style). “% of
PIU” shows the percentage of participants with PIU in each category of maternal parenting.
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strictness) led to the lowest probability of PIU. In contrast,
in mothers the authoritarian parenting style and in fathers
the neglectful parenting style led to a significantly higher
probabilities of developing PIU than the authoritative
parenting style (Table 6). The combination of maternal and
paternal authoritative styles, which also was quite prevalent
(11.7% of adolescents reported this combination) seemed to
be protective against PIU with a probability of PIU equal to
3.21%. The most problematic combination – maternal
authoritarian parenting combined with paternal neglectful
parenting – showed a 20.9% probability of PIU (Table 7,
Fig. 4).

All variables that were found to be significantly related to
PIU or parenting styles (i.e., school grades, adolescent
gender, and family intactness) were gradually included in the
model to control for their possible interactions with pre-
dictors. None of these background variables significantly
improved the predictive power of the model and were
excluded from the final model.

DISCUSSION

The self-reported prevalence of PIU was 8.1% for the whole
sample. Background variables (adolescent’s gender, family
income, parent’s education, family intactness) did not affect
PIU status. Adolescents reported higher scores of respon-
siveness and strictness for mothers than for fathers. Differ-
ences were significant and with moderate effect sizes. The
perception of responsiveness and strictness constantly
decreased as adolescents became older with a remarkable
decrease at approximately 13.5 years of age. Most differences
in responsiveness between early waves (1–3) and late waves
(4–5) were significant but with small effect sizes. In the case
of strictness, the differences between early and late waves
were significant and had small to moderate effect sizes.
Adolescents with PIU symptomatology reported signifi-
cantly lower maternal and paternal responsiveness and
higher maternal strictness when compared to the group
without PIU. Effect sizes of differences were moderate in

Table 5. Crosstabulation of parenting style of father (wave 5) and PIU status (wave 7)

Paternal parenting style

PIU status

TotalPIU (n583) without PIU (n5936)

Authoritative Observed 11 240 251
Expected 20.4 231
% of PIU 4.4

Indulgent Observed 15 208 223
Expected 18.2 205
% of PIU 6.7

Authoritarian Observed 21 215 236
Expected 19.2 217
% of PIU 8.9

Neglectful Observed 36 273 309
Expected 25.2 284
% of PIU 11.7

Note. “Observed” shows the observed number of participants with and without PIU in each category of paternal parenting. “Expected”
shows the estimated number of participants based on the null hypothesis (i.e., incidence of PIU is not associated with paternal style). “% of
PIU” shows the percentage of participants with PIU in each category of paternal parenting.

Table 6. Model Coefficients with Maternal parenting style (wave 5) and Paternal parenting style (wave 5) as predictors and PIU (wave 7) as
outcome. N 5 1,019, Adjusted r2 5 0.0487

Predictor B SE B Odds ratio

95% CI

Lower Upper

Maternal parenting style
Indulgent 0.238 0.435 1.2685 0.5408 2.9752
Authoritarian 1.007* 0.393 2.7374 1.2671 5.9140
Neglectful �0.129 0.438 0.8790 0.3725 2.0744

Paternal parenting style
Indulgent 0.530 0.425 1.6995 0.7385 3.9113
Authoritarian 0.487 0.406 1.6282 0.7350 3.6068
Neglectful 1.067** 0.386 2.9062 1.3644 6.1901

Note. B represents the log odds of “PIU 5 1” versus “PIU 5 0 (i.e., without PIU)”. CI 5 confidence interval of Odds ratio. Authoritative
parenting style of both mother and father is the reference category.
*P < 0.05, **P < 0.01
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cases of responsiveness (both maternal and paternal) and
small in cases of strictness. For both maternal and paternal
parenting, the authoritative style (high responsiveness and
high strictness) had the lowest PIU prevalence. The subse-
quent logistic regression assessing the parenting style of both
parents together showed that the combination maternal and
paternal authoritative parenting styles was linked to the low
prevalence of adolescent PIU (3.21%). The highest PIU
prevalence was found in children with a combination of
maternal authoritarian and paternal neglectful parenting
styles (20.9%).

The prevalence of PIU in the Czech Republic could be
considered high. In Northern and Western Europe, the 2014
prevalence was approximately 2.6% (Cheng & Li, 2014). The
higher prevalence was reported from the Middle East, with

estimates of approximately 10.9% (Cheng & Li, 2014). To the
best of our knowledge, no recent data have been published
that indicate the prevalence of adolescent PIU in the Czech
Republic or Central Europe (Kuss et al., 2014), except for data
from Hungary, where a few studies on representative samples
of adolescents were recently conducted. Demetrovics et al.
(2016), when validating the short form of the PIU Ques-
tionnaire, identified 14.44% of 16-year-old adolescents as
being at risk of PIU. B�anyai et al. (2017) estimated 4.5% of
adolescents to be at risk of problematic use of social media,
and (P�apay et al., 2013) reported 4.6% of adolescents to be at
high risk of problematic online gaming (POG) and 13.3% of
adolescents to be at low risk of POG. This study is the first to
report the prevalence of PIU in a cohort of 15-year-old Czech
students (M5 15.3, SD5 0.41). We did not find a significant
gender-based difference in the prevalence of PIU, which is
usual in European adolescent samples.

The responsiveness (warmth) of mothers and fathers was
negatively associated with the PIU score. Maternal and
paternal responsiveness scores were significantly lower in
adolescents with PIU than in those without PIU. The effect
sizes were moderate. This is in line with studies reporting the
negative association between IA and parent-child bonding
(Bleakley, Ellithorpe, & Romer, 2016; Casal�o & Escario,
2019; Dong et al., 2019; Shek, Zhu, & Dou, 2019; Shek, Zhu,
& Ma, 2018; Shi, Wang, & Zou, 2017; Siomos et al., 2012;
Xiuqin et al., 2010; Xu et al., 2014). Parental strictness
(behavioral control), on the other hand, showed no signifi-
cant associations with PIU score. There was a higher
maternal strictness in adolescents with PIU, but the effect
was small. This adds even more variability to the pool of
rather inconclusive results of previous studies on the effect
of parental control on PIU. Parental responsiveness
(warmth) seems to be a more consistent predictor of PIU
than strictness (control). However, responsiveness and
strictness are inseparable aspects of parental behavior. The
authoritative parenting style, characterized by high

Table 7. Estimated marginal means of PIU probability (wave 7) for maternal and paternal parenting styles (wave 5). N 5 1,019

Paternal Maternal Probability (%) SE

95% Confidence interval

Lower Upper

Authoritative Authoritative (N 5 119) 3.21 0.0121 0.0152 0.0666
Indulgent (N 5 52) 4.04 0.0160 0.0184 0.0864

Authoritarian (N 5 51) 8.33 0.0275 0.0429 0.1556
Neglectful (N 5 29) 2.84 0.0116 0.0127 0.0623

Indulgent Authoritative (N 5 53) 5.34 0.0207 0.0247 0.1118
Indulgent (N 5 114) 6.68 0.0195 0.0373 0.1169

Authoritarian (N 5 22) 13.38 0.0413 0.0714 0.2370
Neglectful (N 5 34) 4.73 0.0177 0.0224 0.0969

Authoritarian Authoritative (N 5 36) 5.13 0.0201 0.0235 0.1084
Indulgent (N 5 16) 6.42 0.0237 0.0307 0.1293

Authoritarian (N 5 117) 12.89 0.0273 0.0842 0.1925
Neglectful (N 5 67) 4.54 0.0147 0.0238 0.0846

Neglectful Authoritative (N 5 17) 8.80 0.0322 0.0421 0.1750
Indulgent (N 5 39) 10.91 0.0337 0.0584 0.1947

Authoritarian (N 5 80) 20.90 0.0387 0.1431 0.2949
Neglectful (N 5 173) 7.82 0.0180 0.0495 0.1215

Fig. 4. The probability of PIU (wave 7) in groups with various
combinations of maternal and paternal parenting styles (wave 5).
The probabilities and 95% CI are presented for each group.
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responsiveness and high strictness, was found to be the most
protective against PIU, which is in line with results obtained
for other adolescent at-risk behaviors (Cablova et al., 2016;
Calafat et al., 2014; Montgomery, Fisk, & Craig, 2008). The
benefits of an authoritative parenting style were shown
consistently for mothers and fathers. In contrast, the least
favorable parenting style with respect to PIU was different
for maternal and paternal parenting. The highest incidence
of PIU was found in mothers with authoritarian parenting
and in fathers with neglectful parenting. This may suggest
that strictness (if not accompanied by responsiveness) is
more harmful in mothers than in fathers.

Some sociodemographic variables were found to influ-
ence the incidence of various parenting styles. Boys reported
a significantly lower incidence of indulgent maternal and
paternal parenting and a higher incidence of paternal
authoritative parenting and maternal neglectful parenting.
In contrast, girls showed the opposite perception of
parenting styles, i.e., a higher incidence of indulgent
parenting in both mothers and fathers and lower incidences
of maternal neglectful parenting and paternal authoritative
parenting. The intactness of the family also had an effect on
parenting styles. Children from restructured families re-
ported a higher incidence of maternal authoritarian
parenting. We consider this an important finding, as this
parenting style was connected with a higher risk of PIU and
generally could be considered the most detrimental for
children (Hosokawa & Katsura, 2019).

We found that parental responsiveness and strictness
significantly decreased during the study period, suggesting
that both parental affection and control were perceived to
weaken as adolescents became older. Chen, Liu, and Li
(2000), who used a same-aged cohort sample of Chinese
sixth-graders, also found a significant decrease in control
and warmth between 12- and 14-year-olds. As we had five
measurement points instead of only two as Chen et al.
(2000), we could identify that this considerable decrease in
control and warmth occurred during the 7th grade (i.e., in
children aged approximately 13.5 years on average).

Methodological considerations

A major strength of this population-based study was the size
of the cohort of same-aged children and that we observed
children prospectively. We also used reliable measurements of
parental strictness (control) and responsiveness (warmth),
which are widely used in other adolescent behaviors but less
often in studies on PIU. Using the parent–child dyads meant
higher reliability in some sociodemographic variables, e.g.,
family income. On the other hand, including only children
whose parents were willing to participate in the study might
limit the generalization of our findings to caring and
responsible families. Our data came from a large-scope
project that aimed to evaluate the effect of primary prevention
programs focused primarily on substance use, not PIU.
Therefore, PIU was not assessed within the same waves as
parental behavior but instead was assessed 1.5–3.5 years later.
Therefore, we measured the longitudinal effect of parenting

on PIU. However, this might be seen as an advantage because
longitudinal studies on the topic are scarce. On the other
hand, it could be a complication for direct comparison with
cross-sectional studies. Furthermore, we did not assess the
possible influence of the adolescents themselves on their
parents’ behavior, although it is probable that the relationship
was bidirectional (Kerr, Stattin, & €Ozdemir, 2012). Finally, we
were using the term “PIU prevalence” but were aware that
PIU was assessed by a self-report screening measure and not
clinically diagnosed, which might lead to overestimation of
the prevalence (Mar�az, Kir�aly, & Demetrovics, 2015).

Implications

The self-reported prevalence of PIU was found to be high,
which is alarming given the lack of prevention interventions
focused on adolescent PIU (Vondr�a�ckov�a & Gabrhel�ık, 2016).
Parents can significantly influence internet use-related prob-
lems in their children. Authoritative style with high respon-
siveness and high strictness was found to be the most
protective against PIU. In contrast, the combination of
maternal authoritarian and paternal neglectful styles can be
considered a high-risk parenting practice, with the probability
of PIU reaching 20.9%. Parents should be involved in pre-
vention efforts and should be informed and educated by
professionals about the most effective parenting styles. Special
attention should also be paid to restructured families with a
higher incidence of detrimental maternal authoritarian style.

CONCLUSIONS

The effects of parenting on PIU were found to be similar to
those of other adolescent problematic behaviors, such as the
use of alcohol, tobacco and other drugs. High parental
responsiveness (warmth) seems to exert a protective effect
against such behavior. The most beneficial parenting style
was the authoritative parenting, which includes high
responsiveness and high strictness. In contrast, the parenting
styles with the highest risk of PIU were maternal authori-
tarian parenting and paternal neglectful parenting.
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