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Introduction: Parent-adolescent relationship quality is vital for youth's
emotional and behavioral development; yet, it may be adversely impacted
by neurodevelopmental disorders like attention-deficit hyperactivity disorder
(ADHD). This study aimed to examine whether ADHD diagnosis and medication
status are associated with differences in specific dimensions of parent—
adolescent relationship quality — namely open communication, positive
relationship quality, and negative relationship quality — while accounting for
internet addiction as a contextual covariate.

Methods: A total of 155 adolescents, aged 12-18 (M = 14.23 years, SD = 1.83),
participated in this study. The participants were categorized into three groups:
adolescents without ADHD (control group, n = 58), those with ADHD not
receiving medication (n = 55), and adolescents with ADHD for at least 3 months
(n = 42). We evaluated the parent-adolescent relationship quality across three
dimensions: positive, open, and negative relationship quality with both parents.
Multivariate Analyses of covariance (MANCOVA) were utilized to assess the
impact of ADHD diagnosis and pharmacological treatment on relationship
quality, controlling for age, sex, and internet addiction (IA) as factors.

Results: After controlling for age and internet addiction, medication naive
adolescents with ADHD had significantly lower levels of open communication
with mothers (p = 0.002) and fathers (p < 0.001) compared to adolescents
with ADHD on medication and the control group, with the latter two groups
not differing significantly from one another in this sample. No significant
group differences were observed in negative relationship quality, and other
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positive relationship dimensions largely converged across groups. A higher
level of |A was associated with higher negative relationship quality with both
parents (p = 0.001) across the full sample; whether this association differs by
ADHD diagnosis or medication status was not formally tested and cannot be
determined from the present analyses. We identified age as a factor of lower
father—adolescent relationship quality (p = 0.022). Still, we found sex to be
insignificant (p > 0.05).

Discussion: In conclusion, group differences were domain-specific:
medication-naive adolescents with ADHD reported significantly lower open
communication with both parents, whereas no robust group differences
emerged for positive or negative relationship quality. In contrast, adolescents
receiving pharmacological treatment did not significantly differ from the
control group on these dimensions in this sample. These findings suggest
that pharmacological treatment status is associated with differences in open
communication patterns in families with adolescents with ADHD; however,
the cross-sectional and non-randomized nature of our design precludes
causal inference. Also, the finding that IA showed a significant main effect
on relationship quality across the full sample highlights the importance of
considering internet usage patterns when working with families of adolescents

with ADHD.

KEYWORDS

ADHD, adolescents,
treatment

1 Introduction

Attention-deficit/hyperactivity disorder (ADHD) is one of the
most common neurodevelopmental conditions in children and
adolescents. It affects an estimated 7.6% of children under 12
and 5.6% of 12-18-year-olds (Salari et al., 2023). Beyond its well-
documented cognitive and behavioral consequences, including
inattention, impulsivity, emotional dysregulation, and comorbid
psychopathology, ADHD exerts a pervasive influence on the social
ecology of development.

One of the most consistently affected domains is the parent-—
adolescent relationship (Giannakopoulos, 2025; Miller et al,
2008; Ogundele and Ayyash, 2023). Developmental research has
long recognized that family relationships and child behavioral
characteristics influence one another over time; within this broad
perspective, early parenting characteristics have been prospectively
linked to ADHD severity (Ellis and Nigg, 2009; Thorell et al,
2012), and poorer relationship quality associated withoppositional
defiant disorder symptoms (Bohlin et al., 2012; Wymbs et al,
2015). Although the present cross-sectional design cannot test
these dynamic, longitudinal processes, it is well-suited to examine
whether ADHD diagnostic status and medication status are
associated with differences in specific relational dimensions at a
given point in time — and, if so, which dimensions are most
sensitive to these clinical variables.

Adolescence intensifies the demands on these relationships.
As adolescents seek autonomy, form identities, and renegotiate
authority, the relational context becomes particularly consequential
for psychosocial adjustment (Garcia et al, 2019). Frustration
intolerance, poor conflict resolution skills, and diminished
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responsiveness are well-documented features of ADHD during this
developmental period and among the most impaired interpersonal
competencies in this population (Garcia et al., 2019; Markel
and Wiener, 2014). Crucially, these behavioral features are not
equally likely to affect all dimensions of relationship quality. Open
communication — which captures moment-to-moment disclosure,
reciprocal exchange, and responsiveness to parental cues — is
continuously exposed to attentional and regulatory demands and
therefore more proximally sensitive to current symptom status than
positive or negative relationship quality, both of which reflect more
consolidated affective appraisals shaped by accumulated relational
history (Kapetanovic et al., 2019).

However, empirically, the picture is more complex. Common
conceptualizations of the quality of the parent-adolescent
relationship distinguish three dimensions: open communication
(disclosure, reciprocity, and responsiveness); positive quality
(proximity, warmth, and satisfaction); and negative quality
(conflict and antagonism) (Dekovic et al., 2003; Wissink et al.,
2006). Studies on adolescents indicate that greater ADHD
symptom severity predicts poorer relationships with mothers and
that symptom severity and relational processes are bidirectionally
associated over time (Fleck et al., 2015; Lifford et al., 2008).
However, findings across specific relational dimensions are
inconsistent due to variability in samples, measures, and the
extent to which comorbid conditions and contextual factors are
controlled (Lange et al., 2005; Sciberras et al., 2014).

Importantly, two contextual factors that may substantially
shape the association between ADHD and relationship quality have
rarely been examined simultaneously: pharmacological treatment
status and internet addiction (IA). Standard ADHD management
includes pharmacological and non-pharmacological treatment
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strategies that reduce core symptoms and improve functional
outcomes and quality of life (Bellato et al., 2025; Cannon
et al., 2009). Some evidence suggests that stimulant medication
improves parent-child communication and child compliance and
reduces negative maternal responses (Barkley et al., 1992; Pelham
et al., 2017). However, evidence specific to the parent-adolescent
relationship is mixed. Some studies report no relational effects of
stimulants despite symptom improvement (Pelham et al., 2017).
Whether medication status is associated with differences across
specific relational dimensions and whether these associations are
domain-specific or global remains an open question of direct
clinical relevance. Practice guidelines identify pharmacological
treatment as a recommended component of ADHD management,
in part, on the basis of its potential relational benefits (Wolraich
etal,, 2019). Furthermore, adolescents with ADHD are substantially
more likely than their typically developing peers to develop
problematic internet use, possibly via shared mechanisms of
rewards sensitivity and executive control deficits (Enagandula et al.,
2018; Ko et al., 2009). IA is associated with parent-adolescent
conflict, decreased relational warmth, and inconsistent monitoring
(Ding et al,, 2017; Lukavska et al., 2020; Yen et al., 2007). In
turn, parent-adolescent conflict has been linked to subsequent
IA onset (Zhou et al, 2017). Since IA is a likely correlate of
ADHD and an independent predictor of relationship quality, failing
to model IA as a covariate can inflate or obscure the estimated
associations between ADHD status and relational outcomes. This
methodological concern has rarely been addressed in prior studies
in this area.

Taken together, these considerations reveal a clear gap in the
literature: no study has compared the quality of parent-adolescent
relationships across groups with and without an ADHD diagnosis
while accounting for IA as a contextual covariate. Additionally,
no prior work has examined whether medication status is
associated with differences in specific relational dimensions rather
than global relationship quality. The present study directly
addresses this gap. Using a three-group, cross-sectional design
(medication-naive adolescents with ADHD, medicated adolescents
with ADHD, and typically developing controls), and modeling
six relational outcomes across three dimensions and two parental
figures with IA as a covariate, we examined whether parent—
adolescent relationship quality differs by ADHD diagnosis and
medication status in domain-specific or global ways and whether IA
accounts for unique variance in relational outcomes beyond group
membership. This design has direct clinical relevance. Identifying
which relational domains are most sensitive to ADHD symptoms
and their pharmacological management can inform intervention
priorities for families with adolescents who have ADHD.

Based on previous literature, we formulated the following
hypotheses. First, based on evidence linking ADHD symptoms to
reduced communication (Barkley et al., 1992; Garcia et al., 2019),
and consistent with the theoretical rationale outlined above, we
predicted that medication-naive adolescents with ADHD would
report lower levels of open communication with both parents
compared to typically developing controls. We did not make
directional predictions for positive or negative relationship quality,
given the mixed and less consistent findings for these dimensions
in prior literature. Additionally, we predicted that medicated
adolescents with ADHD would report higher levels of open
communication than medication-naive adolescents. Second, based
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on evidence linking IA to family conflict and reduced relational
warmth (Ding et al., 2017; Zhu et al., 2022), we predicted that
higher IA scores would be associated with poorer relationship
quality across the full sample. We also examined the group X sex
interaction as an exploratory term, motivated by prior evidence
of differential parental responsiveness by adolescent sex (Chronis-
Tuscano et al., 2008), but we did not make a directional prediction.

2 Materials and methods

2.1 Participants

This cross-sectional observational study was conducted
between December 2022 and December 2025 at the Child and
Adolescent Psychiatry Outpatient Clinic of Gazi University Faculty
of Medicine. Participants were consecutively recruited among
adolescents aged 12-18 years who presented to the clinic during
the study period. A consecutive sampling method was employed
to minimize potential selection bias. Diagnostic assessments
were conducted by a trained child and adolescent psychiatrist
(AQ). Pre-screening of consecutive outpatient attendees for broad
eligibility was performed by research assistants (SG, IAS, SCD).
The ADHD group consisted of adolescents meeting DSM-5
diagnostic criteria for Attention-Deficit/Hyperactivity Disorder,
either through a prior diagnosis or one newly established during
the study evaluation. The inclusion criteria were determined as
having no psychiatric diagnosis other than ADHD during the past
year and having no known chronic medical condition, based on
the assessment conducted with the Schedule for Affective Disorders
and Schizophrenia for School-Age Children—Present and Lifetime
Version—DSM-5—Turkish Version (K-SADS-PL-DSM-5-T). The
case group was divided into two subgroups according to medication
status: Adolescents diagnosed with ADHD who were not receiving
medication (medication-naive ADHD; MNAD), and adolescents
with ADHD who had been receiving pharmacological treatment
for at least 3 months before participation (medicated ADHD;
MEDAD). For adolescents in the MEDAD group, information on
current pharmacological treatment was obtained from medical
records and parental report, including medication class, daily dose
for ADHD medication, and the presence of additional psychotropic
medication use. This allowed descriptive characterization of the
medicated group in terms of stimulant versus non-stimulant
treatment and monotherapy versus combination treatment.
However, detailed information on treatment duration beyond
the 3-month threshold, stable dose status, treatment adherence,
side effects, clinical response, and antipsychotic dose was not
systematically available. Participants were excluded if they:
(1) declined to participate after being informed about study
procedures; (2) met DSM-5 criteria for any comorbid psychiatric
disorder other than ADHD, as identified through the K-SADS-
PL-DSM-5-T; or (3) had a known chronic medical condition.
The control group was recruited separately during the same study
period from adolescents in the same age range who did not meet
criteria for ADHD or any other psychiatric disorder within the
past year. Controls were recruited through convenience sampling
from adolescents who were accessible during the study period and
met eligibility criteria. Control participants were required to have
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no known chronic medical condition and were screened using
both clinical evaluation and the K-SADS-PL-DSM-5-T. No formal
individual matching procedure was used; instead, the control
group was selected to be broadly comparable to the ADHD groups
in terms of age and sex distribution.

2.2 Measures

A sociodemographic data form, developed by the research team
and completed by parents, collected information on adolescents’
age, sex, grade level, medication status, and predominant ADHD
presentation.

To assess ADHD symptomatology, parents completed the
Revised Conners’ Parent Rating Scale (CPRS-RS), a 27-item measure
rated on a four-point Likert scale (0 = never to 3 = always)
that yields three subscales - Oppositional, Cognitive Problems-
Inattention, and Hyperactivity - along with an ADHD Index.
Higher scores reflect greater symptom severity, and the Turkish
version demonstrates good internal consistency (a = 0.73-0.91)
(Kaner et al., 2013). In the current sample, internal consistency
coeflicients were also acceptable (o = 0.78-0.91).

Parent-adolescent relationship quality was assessed using the
Parent-Adolescent Relationship Quality Scale (PARQ), an 18-
item instrument evaluating descriptive, positive, and negative
dimensions of the relationship. Items are rated separately for
mothers and fathers on a five-point Likert scale (1 = not at all to
5 = very much) (Wissink et al., 2006), with the Turkish adaptation
showing strong reliability (a = 0.80-0.88) (Batigiin and Say, 2015).
In the current sample, internal consistency coefficients were also
acceptable (o = 0.78-0.86). Adolescents also completed Young’s
Internet Addiction Test (YIAT), a 20-item measure developed by
Young (1998) and adapted into Turkish by Bayraktar (2001),
scored from 0 (not applicable) to 5 (always), yielding total scores
from 0 to 100. Higher scores indicate more severe IA, and the
Turkish version demonstrates excellent reliability (Bayraktar and
Gun, 2007). In the current sample, internal consistency coefficients
were also acceptable (o = 0.89).

Finally, psychiatric diagnoses were evaluated using the Schedule
for Affective Disorders and Schizophrenia for School-Age Children-
Present and Lifetime Version, DSM-5, Turkish adaptation (K-
SADS-PL-DSM-5-T). First developed by Kaufman et al. (1997)
and translated to Turkish by Unal et al. (2019), this semi-
structured diagnostic interview, administered by trained child
psychiatrists, integrates parent and adolescent reports with clinical
observation (Kaufman et al, 1997; Unal et al, 2019). It was
used to confirm ADHD diagnoses and to ensure the absence
of psychiatric comorbidities in accordance with the study’s
inclusion criteria. As a semi-structured diagnostic interview, the
K-SADS-PL-DSM-5-T does not yield a continuous total score;
accordingly, internal consistency coeflicients are not applicable for
this instrument. Reliability is established through inter-rater and
test-retest procedures, as reported in the Turkish adaptation (Unal
etal., 2019).

2.3 Procedure

This study was conducted and reported in accordance with
the STROBE (Strengthening the Reporting of Observational
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Studies in Epidemiology) guidelines for cross-sectional studies.
Adolescents who completed routine outpatient evaluations and
met the inclusion criteria were invited to participate. Study aims
and procedures were explained to adolescents and their parents,
who provided written informed consent before participation. All
assessments were administered individually in a quiet, private
room. The K-SADS-PL-DSM-5-T interviews were conducted
exclusively by a single trained child and adolescent psychiatrist
(AO), who had no access to participants medication status,
group assignment, or prior diagnostic history at the time of
assessment. Pre-screening of consecutive outpatient attendees for
broad eligibility was performed by research assistants ($G, IAS,
SCD), who were aware of participants’ clinical background and
medication status. Group allocation was determined only after
the blinded K-SADS interview was completed. Subsequently,
adolescents completed the PARQ and YIAT under researcher
supervision, while parents completed the Sociodemographic Data
Form and CPRS-RS.

2.4 Statistical analysis

Given the lack of an a priori power estimation, we conducted
a post hoc sensitivity analysis using G*Power 3.1. The analysis
showed that with a = 0.05, 80% power, and a total sample of
155 across three groups, the minimum effect size detectable by
our design was f = 0.25, corresponding to a small-to-medium
magnitude. All analyses were performed using IBM SPSS Statistics
29.0 (IBM Corp., Armonk, NY, United States), with significance set
at p < 0.05 (two-tailed).

Group differences in parent-adolescent relationship quality
were examined using MANCOVA with six dependent variables
(open, positive, and negative relationship quality rated separately
for mother and father), two fixed factors (group: control, MNAD,
MEDAD; sex: male, female), and two covariates (age and YIAT
internet addiction score). The group x sex interaction term
was included in all models as an exploratory term. Covariates
were selected a priori based on theoretical grounds: age was
included given normative developmental changes in parent—
adolescent relationships across adolescence, and internet addiction
was included given established associations with family conflict
and its elevated prevalence in ADHD samples. Pillai’s Trace
was used as the multivariate test statistic given the significant
Boxs M test (p < 0.001). Follow-up univariate ANCOVAs with
Bonferroni-adjusted pairwise comparisons were conducted for
each of the six relationship dimensions to control Type I error.
Model assumptions (normality, linearity, and homogeneity of
variances/covariances) were checked and satisfied. Partial n? values
were reported as effect sizes.

3 Results

In the control group, 17 adolescents declined participation
and five were excluded following K-SADS-PL-DSM-5-T assessment
due to identification of a psychiatric disorder, resulting in a
final sample of 58. In the medication-naive ADHD group, 13
adolescents were excluded due to psychiatric comorbidity, seven
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TABLE 1 Demographic characteristics of attention-deficit hyperactivity disorder (ADHD) and control groups.

aracte DAD group 4 AD group O ol group P-value
Q
8
Age 14.19 £+ 1.94 14.53 + 1.41 13.98 £ 2.06 0.28
Sex
Boys (%) 27 34 35 0.92
Girls (%) 15 21 27 -
ADHD presentation
Inattentive, n (%) 22 (52.4) 30 (54.5) - -
Hyperactive-impulsive, 7 (%) 2(4.8) - - -
Combined, 1 (%) 18 (42.8) 25 (45.5) - -

TABLE 2 Multivariate tests (Pillai's Trace).

Effect Pillai's Trace Error df Partial n2
Group (3 levels) 0.185 2.43 12 286 0.005 0.092
Age (covariate) 0.098 2.56 6 142 0.022 0.098
Internet addiction (covariate) 0.204 6.08 6 142 <0.001 0.204
Sex 0.045 1.10 6 142 0.364 0.045
Group x sex 0.061 0.75 12 286 0.699 0.031

Pillai’s Trace values are reported due to the significant Box’s M test (p < 0.001).

TABLE 3 Univariate tests of group effects.

Dependent variable

Open communication 17.04 (0.78) 20.44 (0.75) 20.76 (0.90) 6.64 0.002 0.083
(mother)

Open communication 13.79 (0.79) 18.94 (0.76) 18.45 (0.91) 12.68 <0.001 0.147
(father)

Positive relationship 17.09 (0.84) 19.49 (0.81) 19.69 (0.97) 2.83 0.062 0.037
(mother)

Positive relationship (father) 14.75 (0.74) 17.81 (0.71) 16.72 (0.86) 4.45 0.013 0.057
Negative relationship 14.30 (0.75) 14.37 (0.72) 13.14 (0.86) 0.71 0.492 0.010
(mother)

Negative relationship (father) 14.86 (0.74) 12.89 (0.71) 12.58 (0.85) 2.64 0.075 0.035

Covariates included age and internet addiction scores. Bonferroni-adjusted comparisons were used. Levene’s tests indicated potential variance inequality for positive relationship variables

(p <0.05).

declined participation, four had incomplete forms, and one had
a chronic medical condition, resulting in a final sample of 55. In
the medicated ADHD group, five were excluded due to psychiatric
comorbidity, three declined participation, two had incomplete
forms, and one had a chronic medical condition, resulting in a
final sample of 42. Thus, a total of 155 adolescents were included
in the final analysis. As shown in Table 1, the sample comprised
three groups of adolescents: a control group without ADHD
(n = 58), adolescents with ADHD who had not received medication
(medication naive-ADHD; MNAD; n = 55), and adolescents
with ADHD who had been on pharmacologic treatment for a
minimum of 3 months before participation (medicated ADHD;
MEDAD; n = 42). Within the MEDAD group (n = 42), 10
adolescents were receiving atomoxetine and 32 were receiving
methylphenidate. Atomoxetine doses ranged from 50 to 90 mg/day
(median = 60 mg/day), and methylphenidate doses ranged from
18 to 54 mg/day (median = 27 mg/day). Of the 10 adolescents

Frontiers in Psychology

receiving atomoxetine, three were also receiving methylphenidate.
Of the 32 adolescents receiving methylphenidate, six were also
receiving risperidone or aripiprazole. Overall, 33 adolescents were
receiving monotherapy and nine were receiving combination
pharmacotherapy. The mean age of the adolescents included in
the sample was 14.23 (SD = 1.83), with a range of 12-18. A one-
way analysis of variance (ANOVA) indicated no significant group
differences in mean age, F(2, 152) = 2.30, p = 0.103. Sex distribution
was also balanced across groups (female = 59, male = 96), xz (2,
N =155) = 0.16, p = 0.923).

The overall multivariate analysis of covariance (MANCOVA)
revealed a significant multivariate main effect of group on the
combined dependent variables of parent-adolescent relationship
quality (see Table 2), Pillai’s Trace = 0.185, F(12, 286) = 2.43,
p = 0.005, 12 = 0.092. This finding indicates that the overall
pattern of relationship dimensions differed significantly across the
three groups after adjusting for age and IA. In addition, there
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were significant multivariate effects of age (Pillai’s Trace = 0.098,
p = 0.022) and IA (Pillai’s Trace = 0.204, p < 0.001), whereas no
significant multivariate effects were found for sex (p = 0.364) or the
group X sex interaction (p = 0.699). Regarding the covariates (see
Table 2 for multivariate effects), internet addiction showed strong
positive associations with negative relationship quality with both
parents [F(1,147) = 28.17, p < 0.001, n? = 0.161; F(1,147) = 24.19,
p < 0.001, n? = 0.141 for fathers], indicating that higher levels of
internet addiction were linked to more conflictual relationships.
Age was inversely associated with a positive relationship with
fathers [F(1,147) = 8.31, p = 0.005, n? = 0.05], suggesting slightly
less positive relationships among older adolescents.

Follow-up univariate ANCOVAs, summarized in Table 3,
identified which specific relationship dimensions contributed to
the overall multivariate effect. After controlling for age and IA,
significant group differences emerged for open communication
with mothers [F(2,147) = 6.74, p = 0.002, n> = 0.08] and
open communication with fathers [F(2,147) = 12.53, p < 0.001,
n? = 0.15]. Bonferroni-adjusted pairwise comparisons indicated
that the medication-naive ADHD group reported significantly
lower open communication scores than both the control and
medicated ADHD groups (all ps < 0.007), whereas the medicated
ADHD group did not significantly differ from the control
group on these dimensions in this sample. A smaller group
effect was observed for positive relationship quality with fathers
[F(2,147) = 4.45, p = 0.013, n2 = 0.057], but this effect did not
remain significant after applying the Holm-Bonferroni correction
across the six univariate tests. Group differences in positive
relationship with mothers and in negative relationship quality with
either parent were non-significant (all ps > 0.05).

4 Discussion

The present study compared parent-adolescent relationship
quality across three groups of adolescents — those with ADHD not
receiving pharmacological treatment, those with ADHD receiving
pharmacological treatment for at least 3 months, and typically
developing controls — while adjusting for age, sex, and IA as
covariates. The central finding was domain-specific: medication-
naive adolescents with ADHD reported significantly lower open
communication with both mothers and fathers compared with
typically developing controls and with medicated adolescents with
ADHD, whereas the latter two groups did not significantly differ
from one another on these dimensions in this sample. Group
differences did not extend to positive or negative relationship
quality: a small effect for positive relationship quality with
fathers emerged but did not survive correction for multiple
comparisons, and no group differences were detected for negative
relationship quality or for positive relationship quality with
mothers. Across the full sample, IA showed a significant main
effect on negative relationship quality with both parents, and older
age was associated with slightly less positive relationship quality
with fathers. Sex and group-by-sex effects were not significant. All
group comparisons reflect associations with medication status and
cannot be interpreted as evidence of treatment effects, given the
non-randomized, cross-sectional design.
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That group differences were confined primarily to open
communication — rather than distributed across all three relational
dimensions — is itself a substantively meaningful finding.
Open communication reflects moment-to-moment interactional
processes that are proximally sensitive to current symptom status,
whereas positive and negative relationship quality capture more
consolidated affective orientations less likely to vary with behavioral
fluctuations in the present (Villarreal and Nelson, 2022). The
lower level of openness observed in the medication-naive ADHD
group is consistent with prior evidence that core behavioral
features of ADHD, including inattention and restlessness, have
been associated with adolescent non-compliance and diminished
responsiveness, which in turn have been linked to more controlling
parental behaviors and reduced relational receptivity (Barkley
etal., 1992). Speculatively, ADHD-related executive and emotional
regulation difficulties may be associated with coercive interactional
patterns that constrain open communication (Rahimi and Shojaei,
2017; Breaux and Langberg, 2020). However, this mechanism
was not directly observed or tested in the present study.
The pattern of attenuated group differences among adolescents
receiving pharmacological treatment is consistent with prior
reports suggesting that medication status is associated with
improvements in daily functioning and relational processes (Lifford
et al, 2008; Sibley et al, 2022), and may plausibly reflect
improvements in attention and impulse control that support
more open communicative exchange (Blader, 2021; Lu et al,
2019). However, all such interpretations are speculative, given that
treatment response and interactional processes were not directly
measured. This interpretation also aligns with recent evidence
suggesting that links between ADHD and risky internet use are
intertwined with social skills and interpersonal functioning (Derin
et al., 2025).

At least three explanations for the null findings on positive
and negative dimensions deserve consideration. First, IA showed
particularly strong associations with negative relationship quality
in the present sample, with effect sizes substantially larger than
those observed for group differences on open communication.
By accounting for a large portion of the variance in negative
relationship quality as a covariate, IA may have reduced the residual
variance available to detect group differences on that dimension —
a pattern consistent with prior evidence that digital media use
and family conflict are tightly coupled in adolescent samples (
Ozaslan et al., 2021; Zhu et al., 2022). Had IA not been modeled,
group effects on negative relationship quality might have been
more apparent, though confounded. This nuance is noteworthy
because the determinants of heightened conflict in families of
adolescents with ADHD have previously been conceptualized
broadly, encompassing academic underachievement, executive
difficulties, and challenges with time management (Markel and
Wiener, 2014); the present findings suggest that digital media use
may represent an additional, undermodeled source of relational
strain in this population. Second, differential statistical power
across the six outcomes cannot be excluded: open communication
yielded the largest group effect sizes in the sample, while effects on
other dimensions were smaller and may have been undetectable
given the present sample size. Replication in larger samples is
needed to clarify whether these null findings are robust. Third,
paternal involvement and sensitivity tend to be more variable
in response to children’s behavioral difficulties than maternal
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warmth, which is relatively stable across contexts (Chronis-
Tuscano et al,, 2008). This may partly explain why the small
positive relationship effect for fathers did not survive correction
for multiple comparisons while maternal effects were uniformly
non-significant. Taken together, the null findings on positive
and negative dimensions reflect a combination of construct-level,
analytic, and power-related factors, and should not be interpreted
as evidence that these dimensions are unaffected by ADHD or
medication status in the population.

A related but
developmental context in which these null findings emerge.

distinct  consideration concerns the
The absence of group differences on negative relationship
quality contrasts with prior studies that have documented
elevated conflict in families of adolescents with ADHD. Beyond
the IA saturation argument outlined above, it is possible that
unmodeled digital-media variables contributed to earlier ADHD-
control discrepancies in the literature, though this remains
speculative and cannot be formally evaluated within the present
design. From a developmental perspective, normative processes
during adolescence — including increasing autonomy seeking,
renegotiation of authority, and age-graded fluctuations in relational
appraisals — may have attenuated detectable differences between
clinical and control groups, particularly given the wide age
range of the sample (De Goede et al., 2009; Hadiwijaya et al.,
2017; Mastrotheodoros et al., 2020). Parents and adolescents are
also known to differ in their perceptions of conflict intensity,
especially within father-adolescent dyads, with perceptual
discrepancies shaped by individual personality traits (Branje,
2018; Mastrotheodoros et al., 2020; Nelemans et al., 2016),
and such discrepancies may have further obscured group-level
differences. The age-related decline in positive father-adolescent
relationship quality observed across all groups is consistent with
this developmental account: as parental and adolescent roles
are renegotiated in the pursuit of autonomy, warmth and open
communication may temporarily weaken in early to middle
adolescence before partial recovery in later years, and individual
variation in these trajectories reflects natural developmental
reorganization rather than a uniform pattern (Branje, 2018;
Hadiwijaya et al., 2017; Mastrotheodoros et al., 2020).

The exclusion of adolescents with comorbid psychiatric
disorders, while enhancing internal validity, also warrants
consideration as a factor shaping the pattern of findings. Parent-
child interaction difficulties are closely linked to depression
in adolescents with ADHD (Garcia et al., 2019), and parent-
adolescent conflict has been shown to mediate the association
between ADHD and depressive symptoms in both cross-sectional
and longitudinal work (Eadeh et al., 2017; Humphreys et al,
2013). Targeting relational deficits in ADHD treatment during
adolescence may therefore provide additional benefit for reducing
risk for comorbid depression (Ward et al., 2019). The exclusion
of comorbid cases likely removed a subgroup in which relational
difficulties are particularly pronounced, thereby attenuating
potential between-group differences. From a developmental-
psychopathological perspective, suboptimal relationship quality
may not be a core feature of ADHD per se but may become most
evident when ADHD is accompanied by internalizing difficulties
(Meinzer et al., 2021). The relatively favorable relational profiles
observed in this study may thus reflect a subgroup of adolescents
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with ADHD who maintain adaptive relational dynamics in the
absence of significant emotional comorbidity.

The significant association between IA and negative
relationship quality across the full sample is consistent with a
growing literature documenting bidirectional associations between
ADHD symptom dimensions and problematic digital engagement
across adolescence (Morita et al., 2022; Wang J.-L. et al., 2024), and
between parent-adolescent conflict and subsequent IA onset at the
familial level (Ko et al., 2015). Derin et al. (2026) further reported
that parent-child conflict significantly explained the association
between ADHD and risky internet use, underscoring the relevance
of relational processes in interpreting IA-related findings in this
population. A meta-analysis showed that poorer parent-child
relationships are associated with higher IA scores cross-culturally
(You et al, 2025), and evidence does not consistently indicate
that parental roles moderate this relationship, aligning with the
comparable effect sizes observed for mothers and fathers in
the present study (Zhu et al., 2022). Derin et al. (2023) further
showed that TA in adolescents with ADHD is associated with
parental depression and anxiety, suggesting that parental mental
health represents an important contextual factor not assessed
in the present study. Whether the bidirectionality documented
in longitudinal work characterizes the present sample cannot
be inferred from the cross-sectional design, and because both
IA and relationship quality were assessed via adolescent self-
report, the observed association may have been partly amplified
by shared reporter effects such as negative affectivity, response
style, or generalized dissatisfaction. Regarding the relationship
between pharmacological treatment and IA specifically, evidence
is mixed, as some studies suggest that ADHD medication may
reduce specific maladaptive technological behaviors such as
excessive online gaming (Han et al., 2009; Park et al., 2016), while
prospective findings indicate that methylphenidate may not have
a distinct direct effect on IA trajectories when sociodemographic
and clinical covariates are accounted for Salvati et al. (2024).
Problematic internet use in adolescents with ADHD likely arises
from cross-domain mechanisms, including emotional regulation
and parental monitoring practices (Ding et al., 2017), rather than
being exclusively linked to medication effects.

4.1 Strengths and limitations

This study has some important strengths. First, the evaluation
of both medicated and unmedicated adolescents in the ADHD
group allowed for the examination of intra-group clinical
differences rather than treating ADHD as a uniform clinical group.
Second, the separate evaluation of the relationship dimensions with
the mother and father provided a more detailed and differentiated
view of the parent-adolescent relationship quality. Third, the
inclusion of internet addiction as a covariate in the analysis
ensured that a current and clinically important variable that
could affect parent-adolescent relationship processes in ADHD was
taken into account. When these features are considered together,
they strengthen the clinical significance of the study and the
interpretability of the findings.

However, some limitations merit consideration. The
cross-sectional design precludes causal inference regarding

the directionality among ADHD, IA, and parent-adolescent
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relationship quality. Relationship quality relied on adolescent self-
report without observational or multi-informant corroboration,
raising potential shared-method variance. This is particularly
important for the association between IA and relationship
negativity, which may have been partly inflated by shared reporter
effects such as negative affectivity, response style, or generalized
dissatisfaction. Medication status was not randomized, and
heterogeneity in pharmacological treatment type, dose, and
duration was not fully characterized; thus, the “medicated”
category may index differences in treatment exposure and broader
clinical context. Although medication class, ADHD medication
dose, and the presence of additional psychotropic medication
use were available, detailed information on treatment duration
beyond the minimum 3-month threshold, stable dose status,
adherence, side effects, treatment response, and antipsychotic dose
was not systematically available. Accordingly, the medicated group
should be interpreted as a heterogeneous clinical category rather
than a uniform treatment condition. Furthermore, no systematic
data were collected on non-pharmacological interventions —
including psychotherapy, behavioral parent training, school
accommodations, or counseling — across any of the three groups.
Accordingly, observed group differences should be interpreted as
reflecting pharmacological treatment status rather than treatment
in a broader sense, and the potential contribution of unmeasured
psychosocial interventions cannot be excluded. Also, particular
characteristics of the medication-naive participants—such as the
time since diagnosis, parental attitudes toward pharmacotherapy,
and symptom severity—may systematically differ from those
of the medicated group, potentially introducing selection bias.
Furthermore, although ADHD presentation data were available,
subgroup sizes were insufficient to examine presentation type
as a moderator of parent-adolescent relationship outcomes; this
remains an important direction for future research. Exclusion of
psychiatric comorbidity enhances internal validity but may limit
generalizability to typical outpatient populations. Additionally,
family-level sociodemographic and socioeconomic variables —
including parental education, marital status, household income,
parental age, and employment status — were not systematically
collected. Although the three groups were broadly comparable
on age and sex distribution, residual confounding by these
unmeasured variables cannot be excluded, and future studies
should collect and report a fuller set of family-level covariates.
Parental mental health and family-process variables such as parent-
child conflict were also not measured, although recent studies
suggest that these factors may be relevant contextual correlates of
IA in adolescents with ADHD (Derin et al., 2023, 2026).

4.2 Clinical and research implications

The present findings carry several implications for clinical
practice and future research, though these should be understood
as tentative given the cross-sectional design and the limitations
described in the following section. The domain specificity of
the results suggests that open communication represents a
particularly sensitive target for clinical assessment in families of
adolescents with ADHD. Given its behavioral and interactional
character, it may be more responsive to change than the
more consolidated affective dimensions of relationship quality,
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and its disruption may have downstream consequences for
treatment engagement and psychosocial adjustment. Despite
the normative increase in parent-adolescent conflict during
adolescence, open communication can be maintained, and family-
focused approaches are well-positioned to support it (Branje, 2018;
De Goede et al.,, 2009; Skinner et al., 2021). Communication-
focused modules within behavioral parent training programs,
which have demonstrated efficacy in improving parent-child
relationship quality and parental self-efficacy in ADHD samples
(Dekkers et al, 2022; Dekovic et al., 2003), may therefore
represent a clinically meaningful adjunct to pharmacological
management. Pharmacotherapy remains central to symptom
control (Cortese et al., 2018), but evidence from the Multimodal
Treatment Study of Children with ADHD indicates that lasting
gains in family functioning are more likely when behavioral
components complement medication-based strategies: at 14
and 24 months, medication-based approaches showed symptom
superiority, yet significant difficulties in school, social, and family
functioning persisted over an 8-year follow-up, suggesting that
pharmacotherapy alone may yield limited relational gains (MTA
Cooperative Group, 1999, 2004). The independent association
between IA and relational negativity further suggests that digital
media habits should be routinely assessed in clinical evaluations
of adolescents with ADHD, and that family-based interventions
targeting technology use may be relevant in selected cases (Niu
et al,, 2023; Wang H. et al,, 2024; Zhu et al.,, 2022). The need to
differentiate ADHD presentations with and without internalizing
comorbidity is also underscored. Interventions targeting family
functioning and conflict resolution may be particularly critical
when mood symptoms are present. Future research should
prioritize longitudinal and multi-informant designs capable of
modeling directional associations among ADHD symptomatology,
medication status, IA, and specific relational dimensions over
time, and should include samples with comorbid internalizing
disorders to examine whether relational impairment is more
pronounced and more globally distributed across dimensions in
that subgroup. Examining ADHD presentation type as a potential
moderator of relational outcomes, and collecting systematic
data on parental mental health and family-level socioeconomic
variables, would further strengthen the interpretability of future
findings.

5 Conclusion

In conclusion, deficits in open communication are particularly
evident among adolescents with ADHD who are not on
medication, whereas adolescents receiving pharmacological
treatment did not significantly differ from typically developing
peers in open communication in this sample, though equivalence
cannot be concluded in the absence of formal equivalence testing.
IA showed a significant main effect on relational negativity across
the full sample; whether this association varies by ADHD diagnosis
or medication status was not formally tested and remains an open
question for future research. These findings highlight the clinical
relevance of communication patterns and digital-use behaviors in

adolescents with ADHD, while longitudinal and multi-informant
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studies are needed before drawing stronger mechanistic or
intervention-focused conclusions.

Data availability statement

The datasets analyzed during the current study are available
from the corresponding author on reasonable request.

Ethics statement

The studies involving human participants’ were approved
by the Gazi University Ethics Committee (Approval No. 2021-
824). The study was conducted in accordance with local
legislation and institutional requirements. Written informed
consent for participation was obtained from the participants’ legal
guardians/next of kin.

Author contributions

AO: Investigation, Methodology, Supervision, Validation,

Writing - original draft, Writing - review & editing,
Conceptualization, Data curation, Formal analysis, Project
administration, Resources, Software, Visualization. IS: Data

curation, Writing - original draft, Writing — review & editing.
SD: Data curation, Writing - original draft, Writing - review
& editing. SG: Conceptualization, Data curation, Writing -
original draft, Writing — review & editing. MY: Investigation,
Methodology, Supervision, Validation, Writing - original draft,
Writing - review & editing. AK: Writing - review & editing. MU:
Writing - review & editing. VL: Writing - review & editing. AV:
Formal analysis, Methodology, Writing - review & editing. EG:
Conceptualization, Supervision, Validation, Writing - review &
editing. ElL: Conceptualization, Supervision, Validation, Writing —
review & editing. EC: Validation, Writing - review & editing. JG-S:
Funding acquisition, Validation, Writing - review & editing.

References

Barkley, R. A., Anastopoulos, A. D., Guevremont, D. C,, and Fletcher, K. E.
(1992). Adolescents with attention deficit hyperactivity disorder: Mother-adolescent
interactions, family beliefs and conflicts, and maternal psychopathology. J. Abnormal
Child Psychol. 20, 263-288. doi: 10.1007/BF00916692

Batigiin A. D., and Say, G. (2015). Quality of parent-adolescent relationship
scale of psychometric properties on university students. Turkish J. Clin. Psychol.
18, 49-58.

Bayraktar, F. (2001). “Internet kullaniminin ergen gelisimindeki rolii”. Yiiksek lisans
tezi, Ege Universitesi Egitim Bilimleri Enstitiisii.

Bayraktar, F., and Gun, Z. (2007). Incidence and correlates of Internet usage among
adolescents in North Cyprus. Cyberpsychol. Behav. Soc. Netw. 10, 191-197. doi: 10.
1089/cpb.2006.9969

Bellato, A., Perrott, N. J., Marzulli, L., Parlatini, V., Coghill, D., and Cortese, S.
(2025). Systematic review and meta-analysis: Effects of pharmacological treatment for

Frontiers in Psychology

10.3389/fpsyg.2026.1761478

Funding

The author(s) declared that financial support was not received
for this work and/or its publication.

Conflict of interest

The author(s) declared that this work was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

The author MY declared that they were an editorial board
member of Frontiers at the time of submission. This had no impact
on the peer review process and the final decision.

Generative Al statement

The author(s) declared that generative AI was used in the
creation of this manuscript. During the preparation of this work,
the authors used ChatGPT 5 to improve the grammar and
readability of the text. After using this tool, the authors reviewed
and edited the content as needed and take full responsibility for the
content of the published article.

Any alternative text (alt text) provided alongside figures in
this article has been generated by Frontiers with the support of
artificial intelligence and reasonable efforts have been made to
ensure accuracy, including review by the authors wherever possible.
If you identify any issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

attention-deficit/hyperactivity disorder on quality of life. . Am. Acad. Child Adolesc.
Psychiatry 64, 346-361. doi: 10.1016/j.jaac.2024.05.023

Blader, J. C. (2021). Attention-deficit hyperactivity disorder and the dysregulation of
emotion generation and emotional expression. Child Adolesc. Psychiatric Clin. North
Am. 30, 349-360. doi: 10.1016/j.chc.2020.10.005

Bohlin, G., Eninger, L., Brocki, K. C., and Thorell, L. B. (2012). Disorganized
attachment and inhibitory capacity: Predicting externalizing problem behaviors.
J. Abnormal Child Psychol. 40, 449-458. doi: 10.1007/s10802-011-9574-7

Branje, S. (2018). Development of Parent-adolescent relationships: Conflict
interactions as a mechanism of change. Child Dev. Perspect. 12, 171-176. doi: 10.1111/
cdep.12278

Breaux, R., and Langberg, J. M. (2020). Development and refinement of the RELAX
intervention, an intervention targeting emotion dysregulation and interpersonal
conflict in adolescents with ADHD: Results from a pilot study. Evid. Based Pract. Child
Adolesc. Mental Health 5, 147-163. doi: 10.1080/23794925.2020.1759468

frontiersin.org


https://doi.org/10.3389/fpsyg.2026.1761478
https://doi.org/10.1007/BF00916692
https://doi.org/10.1089/cpb.2006.9969
https://doi.org/10.1089/cpb.2006.9969
https://doi.org/10.1016/j.jaac.2024.05.023
https://doi.org/10.1016/j.chc.2020.10.005
https://doi.org/10.1007/s10802-011-9574-7
https://doi.org/10.1111/cdep.12278
https://doi.org/10.1111/cdep.12278
https://doi.org/10.1080/23794925.2020.1759468
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/

Ozaslan et al.

Cannon, M., Pelham, W. H,, Sallee, F. R., Palumbo, D. R., Bukstein, O., and Daviss,
W. B. (2009). Effects of clonidine and methylphenidate on family quality of life in
attention-deficit/hyperactivity disorder. J. Child Adolesc. Psychopharmacol. 19, 511~
517. doi: 10.1089/cap.2009.0008

Chronis-Tuscano, A., Raggi, V. L., Clarke, T. L., Rooney, M. E., Diaz, Y., and
Pian, J. (2008). Associations between maternal attention-deficit/hyperactivity disorder
symptoms and parenting. J. Abnormal Child Psychol. 36, 1237-1250. doi: 10.1007/
510802-008-9246-4

Cortese, S., Adamo, N., Del Giovane, C., Mohr-Jensen, C., Hayes, A. J., Carucdi, S.,
et al. (2018). Comparative efficacy and tolerability of medications for attention-deficit
hyperactivity disorder in children, adolescents, and adults: A systematic review and
network meta-analysis. Lancet Psychiatry 5, 727-738. doi: 10.1016/52215-0366(18)
30269-4

De Goede, I. H., Branje, S. J., and Meeus, W. H. (2009). Developmental changes and
gender differences in adolescents’ perceptions of friendships. J. Adolesc. 32,1105-1123.
doi: 10.1016/j.adolescence.2009.03.002

Dekkers, T. J., Hornstra, R., van der Oord, S., Luman, M., Hoekstra, P. J., Groenman,
A. P, et al. (2022). Meta-analysis: Which components of parent training work for
children with attention-deficit/hyperactivity disorder? J. Am. Acad. Child Adolesc.
Psychiatry 61, 478-494. doi: 10.1016/j.jaac.2021.06.015

Dekovic, M., Janssens, J. M., and Van As, N. M. (2003). Family predictors of antisocial
behavior in adolescence. Fam. Process. 42, 223-235. doi: 10.1111/j.1545-5300.2003.
42203.x

Derin, S., Celik, S., and Selman, S. B. (2025). ADHD, social skills and risky internet
use among elementary school children. Child Adolesc. Psychiatry Ment. Health 19, 74.
doi: 10.1186/s13034-025-00926-0

Derin, S., Ersin, M., and Selman, S. B. (2023). Relationship of risky internet use with
parental depression and anxiety in a sample of turkish adolescents with attention
deficit hyperactivity disorder. Psikiyatride Giincel Yaklasimlar 15, 225-235. doi: 10.
18863/pgy.1241913

Derin, S., Selman, S. B, Ergun, A. F., and Ecer-Ergun, T. (2026). Indirect and
conditional associations between ADHD and risky internet use in elementary school
children with parent-child conflict and maternal childhood trauma. Res. Child Adolesc.
Psychopathol. 54:17. doi: 10.1007/s10802-026-01427-0

Ding, Q., Li, D., Zhou, Y., Dong, H., and Luo, J. (2017). Perceived parental monitoring
and adolescent internet addiction: A moderated mediation model. Addict. Behav. 74,
48-54. doi: 10.1016/j.addbeh.2017.05.033

Eadeh, H. M., Bourchtein, E., Langberg, J. M., Eddy, L. D., Oddo, L., Molitor, S. J.,
et al. (2017). Longitudinal evaluation of the role of academic and social impairment
and parent-adolescent conflict in the development of depression in adolescents with
ADHD. J. Child Fam. Stud. 26, 2374-2385. doi: 10.1007/s10826-017-0768-7

Ellis, B., and Nigg, J. (2009). Parenting practices and attention-deficit/hyperactivity
disorder: New findings suggest partial specificity of effects. J. Am. Acad. Child Adolesc.
Psychiatry 48, 146-154. doi: 10.1097/CHI.0b013e31819176d0

Enagandula, R, Singh, S., Adgaonkar, G. W., Subramanyam, A. A, and Kamath, R. M.
(2018). Study of Internet addiction in children with attention-deficit hyperactivity
disorder and normal control. Indian Psychiatry J. 27, 110-114. doi: 10.4103/ipj.ipj_
47_17

Fleck, K., Jacob, C., Philipsen, A., Matthies, S., Graf, E., Hennighausen, K., et al. (2015).
Child impact on family functioning: A multivariate analysis in multiplex families
with children and mothers both affected by attention-deficit/hyperactivity disorder
(ADHD). ADHD Attention Deficit Hyperactivity Disord. 7, 211-223. doi: 10.1007/
$12402-014-0164-8

Garcia, A. M., Medina, D., and Sibley, M. H. (2019). Conflict between parents and
adolescents with ADHD: Situational triggers and the role of comorbidity. J. Child Fam.
Stud. 28, 3338-3345. doi: 10.1007/s10826-019-01512-7

Giannakopoulos, G. (2025). Adolescents with ADHD in the school environment:
A comprehensive review of academic, social, and emotional challenges and
interventions. J. Clin. Images Med. Case Rep. 6:3528. doi: 10.52768/2766-7820/3528

Hadiwijaya, H., Klimstra, T. A., Vermunt, J. K,, Branje, S. J. T., and Meeus, W. H. J.
(2017). On the development of harmony, turbulence, and independence in parent-
adolescent relationships: A five-wave longitudinal study. J. Youth Adolesc. 46, 1772-
1788. doi: 10.1007/s10964-016-0627-7

Han, D. H,, Lee, Y. S,, Na, C,, Ahn, J. Y., Chung, U. S., Daniels, M. A,, et al. (2009).
The effect of methylphenidate on Internet video game play in children with attention-
deficit/hyperactivity disorder. Comprehensive Psychiatry 50, 251-256. doi: 10.1016/j.
comppsych.2008.08.011

Humphreys, K. L, Katz, S. ], Lee, S. S., Hammen, C., Brennan, P. A., and Najman,
J. M. (2013). The association of ADHD and depression: Mediation by peer problems
and parent-child difficulties in two complementary samples. J. Abnormal Psychol. 122,
854-867. doi: 10.1037/a0033895

Kaner, S., Bityiikoztiirk, $, and Iseri, E. (2013). Conners Anababa Dereceleme Olgegi-
Yenilenmis Kisa: Tiirkiye Stardardizasyon Caligmasi. Noro Psikiyatri Arsivi 50, 100-
109. Turkish. doi: 10.4274/npa.y6219

Kapetanovic, S., Boele, S., and Skoog, T. (2019). Parent-adolescent communication
and adolescent delinquency: Unraveling within-family processes from between-family
differences. J. Youth Adolesc. 48, 1707-1723. doi: 10.1007/s10964-019-01043-w

Frontiers in Psychology

10.3389/fpsyg.2026.1761478

Kaufman, J., Birmaher, B., Brent, D., Rao, U., Flynn, C., Moreci, P., et al. (1997).
Schedule for affective disorders and schizophrenia for school-age children-present and
lifetime version (K-SADS-PL): Initial reliability and validity data. J. Am. Acad. Child
Adolesc. Psychiatry 36, 980-988. doi: 10.1097/00004583-199707000- 00021

Ko, C. H, Wang, P. W,, Liu, T. L, Yen, C. F.,, Chen, C. S,, and Yen, J. Y.
(2015). Bidirectional associations between family factors and internet addiction among
adolescents in a prospective investigation. Psychiatry Clin. Neurosci. 69, 192-200.
doi: 10.1111/pcn. 12204

Ko, C. H,, Yen, J. Y., Chen, C. S., Yeh, Y. C., and Yen, C. F. (2009). Predictive values
of psychiatric symptoms for internet addiction in adolescents: A 2-year prospective
study. Arch. Pediatr. Adolesc. Med. 163, 937-943. doi: 10.1001/archpediatrics.2009.159

Lange, G., Sheerin, D., Carr, A., Dooley, B., Barton, V., Marshall, D., et al. (2005).
Family factors associated with attention deficit hyperactivity disorder and emotional
disorders in children. J. Fam. Therapy 27, 76-96. doi: 10.1111/].1467-6427.2005.00300.
X

Lifford, K. J., Harold, G. T., and Thapar, A. (2008). Parent-child relationships and
ADHD symptoms: A longitudinal analysis. J. Abnormal Child Psychol. 36, 285-296.
doi: 10.1007/s10802-007-9177-5

Lu, W. H., Chou, W. ], Hsiao, R. C., Hu, H. F., and Yen, C. F. (2019). Correlations of
internet addiction severity with reinforcement sensitivity and frustration intolerance
in adolescents with attention-deficit/hyperactivity disorder: The moderating effect of
medications. Front. Psychiatry 10:268. doi: 10.3389/fpsyt.2019.00268

Lukavska, K., Vacek, J., and Gabrhelik, R. (2020). The effects of parental control
and warmth on problematic internet use in adolescents: A prospective cohort study.
J. Behav. Addict. 9, 664-675. doi: 10.1556/2006.2020.00068

Markel, C., and Wiener, J. (2014). Attribution processes in parent-adolescent conflict
in families of adolescents with and without ADHD. Can. J. Behav. Sci. 46, 40-48.
doi: 10.1037/a0029854

Mastrotheodoros, S., Van der Graaff, J., Dekovic, M., Meeus, W. H. J., and Branje,
S. (2020). Parent-adolescent conflict across adolescence: Trajectories of informant
discrepancies and associations with personality types. J. Youth Adolesc. 49, 119-135.
doi: 10.1007/s10964-019-01054-7

Meinzer, M. C., Felton, J. W., Oddo, L. E., Rubin, K. H., and Chronis-Tuscano, A.
(2021). Do ADHD symptoms and relationship quality with mothers and best friends
across high school predict depressive symptoms for adolescents? J. Attent. Disord. 25,
1699-1711. doi: 10.1177/1087054720923088

Miller, I. W, Ryan, C. E., Keitner, G. L, Bishop, D. S., and Epstein, N. B. (2008). The
mcmaster approach to families: Theory, assessment, treatment and research. J. Fam.
Therapy 22, 168-189. doi: 10.1111/1467-6427.00145

Morita, M., Ando, S., Kiyono, T., Morishima, R., Yagi, T., Kanata, S., et al. (2022).
Bidirectional relationship of problematic Internet use with hyperactivity/inattention
and depressive symptoms in adolescents: A population-based cohort study. Eur. Child
Adolesc. Psychiatry 31, 1601-1609. doi: 10.1007/s00787-021-01808-4

MTA Cooperative Group. (1999). A 14-month randomized clinical trial of treatment
strategies for attention-deficit/hyperactivity disorder. The MTA cooperative group.
multimodal treatment study of children with ADHD. Arch. General Psychiatry 56,
1073-1086. doi: 10.1001/archpsyc.56.12.1073

MTA Cooperative Group. (2004). National institute of mental health multimodal
treatment study of ADHD follow-up: 24-month outcomes of treatment strategies for
attention-deficit/hyperactivity disorder. Pediatrics 113, 754-761. doi: 10.1542/peds.
113.4.754

Nelemans, S. A., Branje, S. J., Hale, W. W., Goossens, L., Koot, H. M., Oldehinkel,
A. J., et al. (2016). Discrepancies between perceptions of the parent-adolescent
relationship and early adolescent depressive symptoms: An illustration of polynomial
regression analysis. J. Youth Adolesc. 45, 2049-2063. doi: 10.1007/s10964-016-
0503-5

Niu, X,, Li, J. Y., King, D. L., Rost, D. H., Wang, H. Z,, and Wang, J. L. (2023).
The relationship between parenting styles and adolescent problematic Internet use: A
three-level meta-analysis. J. Behav. Addict. 12, 652-669. doi: 10.1556/2006.2023.00043

Ogundele, M. O., and Ayyash, H. F. (2023). ADHD in children and adolescents:
Review of current practice of non-pharmacological and behavioural management.
AIMS Public Health 10, 35-51. doi: 10.3934/publichealth.2023004

Ozaslan, A., Yildirim, M., Giiney, E., Giizel, H. $, and Iseri, E. (2021). Association
between problematic internet use, quality of parent-adolescents relationship, conflicts,
and mental health problems. Int. J. Mental Health Addict. 20, 2503-2519. doi: 10.1007/
s11469-021-00529-8

Park, J. H., Lee, Y. S., Sohn, J. H., and Han, D. H. (2016). Effectiveness of atomoxetine
and methylphenidate for problematic online gaming in adolescents with attention
deficit hyperactivity disorder. Hum. Psychopharmacol. Clin. Exp. 31, 427-432. doi:
10.1002/hup.2559

Pelham, W. E.,, Meichenbaum, D. L., Smith, B. H., Sibley, M. H., Gnagy,
E. M., and Bukstein, O. (2017). Acute effects of MPH on the parent-teen
interactions of adolescents With ADHD. J. Attent. Disord. 21, 158-167. doi: 10.1177/
1087054713480833

Rahimi, C., and Shojaei, M. A. (2017). Studying the emotional intelligence and
emotion regulation skills in adults with attention-deficit/hyperactivity disorder
(ADHD). Int. J. Appl. Behav. Sci. 4, 40-49. doi: 10.22037/ijabs.v4i4.22308

frontiersin.org


https://doi.org/10.3389/fpsyg.2026.1761478
https://doi.org/10.1089/cap.2009.0008
https://doi.org/10.1007/s10802-008-9246-4
https://doi.org/10.1007/s10802-008-9246-4
https://doi.org/10.1016/S2215-0366(18)30269-4
https://doi.org/10.1016/S2215-0366(18)30269-4
https://doi.org/10.1016/j.adolescence.2009.03.002
https://doi.org/10.1016/j.jaac.2021.06.015
https://doi.org/10.1111/j.1545-5300.2003.42203.x
https://doi.org/10.1111/j.1545-5300.2003.42203.x
https://doi.org/10.1186/s13034-025-00926-0
https://doi.org/10.18863/pgy.1241913
https://doi.org/10.18863/pgy.1241913
https://doi.org/10.1007/s10802-026-01427-0
https://doi.org/10.1016/j.addbeh.2017.05.033
https://doi.org/10.1007/s10826-017-0768-7
https://doi.org/10.1097/CHI.0b013e31819176d0
https://doi.org/10.4103/ipj.ipj_47_17
https://doi.org/10.4103/ipj.ipj_47_17
https://doi.org/10.1007/s12402-014-0164-8
https://doi.org/10.1007/s12402-014-0164-8
https://doi.org/10.1007/s10826-019-01512-7
https://doi.org/10.52768/2766-7820/3528
https://doi.org/10.1007/s10964-016-0627-7
https://doi.org/10.1016/j.comppsych.2008.08.011
https://doi.org/10.1016/j.comppsych.2008.08.011
https://doi.org/10.1037/a0033895
https://doi.org/10.4274/npa.y6219
https://doi.org/10.1007/s10964-019-01043-w
https://doi.org/10.1097/00004583-199707000-00021
https://doi.org/10.1111/pcn.12204
https://doi.org/10.1001/archpediatrics.2009.159
https://doi.org/10.1111/j.1467-6427.2005.00300.x
https://doi.org/10.1111/j.1467-6427.2005.00300.x
https://doi.org/10.1007/s10802-007-9177-5
https://doi.org/10.3389/fpsyt.2019.00268
https://doi.org/10.1556/2006.2020.00068
https://doi.org/10.1037/a0029854
https://doi.org/10.1007/s10964-019-01054-7
https://doi.org/10.1177/1087054720923088
https://doi.org/10.1111/1467-6427.00145
https://doi.org/10.1007/s00787-021-01808-4
https://doi.org/10.1001/archpsyc.56.12.1073
https://doi.org/10.1542/peds.113.4.754
https://doi.org/10.1542/peds.113.4.754
https://doi.org/10.1007/s10964-016-0503-5
https://doi.org/10.1007/s10964-016-0503-5
https://doi.org/10.1556/2006.2023.00043
https://doi.org/10.3934/publichealth.2023004
https://doi.org/10.1007/s11469-021-00529-8
https://doi.org/10.1007/s11469-021-00529-8
https://doi.org/10.1002/hup.2559
https://doi.org/10.1002/hup.2559
https://doi.org/10.1177/1087054713480833
https://doi.org/10.1177/1087054713480833
https://doi.org/10.22037/ijabs.v4i4.22308
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/

Ozaslan et al.

Salari, N., Ghasemi, H., Abdoli, N., Rahmani, A., Shiri, M. H., Hashemian, A. H.,
et al. (2023). The global prevalence of ADHD in children and adolescents: A
systematic review and meta-analysis. Italian ]. Pediatr. 49:48. doi: 10.1186/s13052-023-
01456-1

Salvati, A., Sesso, G., Lenzi, F., Masi, G., and Berloffa, S. (2024). Efficacy of
methylphenidate for internet gaming disorder and internet addiction in patients with
attention-deficit/hyperactivity disorder. Curr. Pharmaceutical Design 30, 477-483. doi:
10.2174/0113816128281014240124074845

Sciberras, E., Lycett, K., Efron, D., Mensah, F., Gerner, B., and Hiscock, H. (2014).
Anxiety in children with attention-deficit/hyperactivity disorder. Pediatrics 133, 801~
808. doi: 10.1542/peds.2013- 3686

Sibley, M. H., Coxe, S. J., Stein, M. A., Meinzer, M. C., and Valente, M. J. (2022).
Predictors of treatment engagement and outcome among adolescents with attention-
deficit/hyperactivity disorder: An integrative data analysis. J. Am. Acad. Child Adolesc.
Psychiatry 61, 66-79. doi: 10.1016/j.jaac.2021.03.017

Skinner, A. T., Godwin, J., Alampay, L. P., Lansford, J. E., Bacchini, D., Bornstein,
M. H,, et al. (2021). Parent-adolescent relationship quality as a moderator of
links between COVID-19 disruption and reported changes in mothers’ and young
adults’ adjustment in five countries. Dev. Psychol. 57:1648. doi: 10.1037/dev0
001236

Thorell, L. B., Rydell, A. M., and Bohlin, G. (2012). Parent-child attachment
and executive functioning in relation to ADHD symptoms in middle childhood.
Attachment Hum. Dev. 14, 517-532. doi: 10.1080/14616734.2012.706396

Unal, F.,, Oktem, F., Cetin Cuhadaroglu, F., Cengel Kultur, S. E., Akdemir, D., Foto
Ozdemir, D., et al. (2019). [Reliability and validity of the schedule for affective
disorders and Schizophrenia for school-age children-present and lifetime version,
DSM-5 november 2016-Turkish adaptation (K-SADS-PL-DSM-5-T)]. Turkish J.
Psychiatry 30, 42-50. doi: 10.5080/u23408

Villarreal, D. L., and Nelson, J. A. (2022). Communicating and connecting:
Associations between daily adolescent disclosure and mother-adolescent
responsiveness. J. Res. Adolesc. 32, 704-710. doi: 10.1111/jora.12676

Wang, H., Li, X, Lok, G. K. I, Meng, C., Tan, Y., Lee, U. M., et al. (2024). Family-based
therapy for internet addiction among adolescents and young adults: A meta-analysis.
J. Behav. Addict. 13, 295-312. doi: 10.1556/2006.2024.00015

Frontiers in Psychology

11

10.3389/fpsyg.2026.1761478

Wang, J.-L., Yin, X.-Q., Wang, H.-Z., King, D. L., and Rost, D. H. (2024). The
longitudinal associations between internet addiction and ADHD symptoms among
adolescents. J. Behav. Addict. 13, 191-204. doi: 10.1556/2006.2023.00080

Ward, A. R,, Sibley, M. H., Musser, E. D., Campez, M., Bubnik-Harrison, M. G,
Meinzer, M. C,, et al. (2019). Relational impairments, sluggish cognitive tempo, and
severe inattention are associated with elevated self-rated depressive symptoms in
adolescents with ADHD. ADHD Attention Deficit Hyperactivity Disord. 11, 289-298.
doi: 10.1007/s12402-019-00293-9

Wissink, I. B., Dekovic, M., and Meijer, A. M. (2006). Parenting behavior, quality of
the parent-adolescent relationship, and adolescent functioning in four ethnic groups.
J. Early Adolesc. 26, 133-159. doi: 10.1177/0272431605285718

Wolraich, M. L., Hagan, J. F., Allan, C., Chan, E., Davison, D., Earls, M., et al. (2019).
Clinical practice guideline for the diagnosis, evaluation, and treatment of attention-
deficit/hyperactivity disorder in children and adolescents. Pediatrics 144:€20192528.
doi: 10.1542/peds.2019-2528

Wymbs, B. T., Wymbs, F. A.,, and Dawson, A. E. (2015). Child ADHD and
ODD behavior interacts with parent ADHD symptoms to worsen parenting and
interparental communication. J. Abnormal Child Psychol. 43, 107-119. doi: 10.1007/
$10802-014-9887-4

Yen, J. Y., Yen, C. F,, Chen, C. C, Chen, S. H,, and Ko, C. H. (2007). Family
factors of internet addiction and substance use experience in Taiwanese adolescents.
Cyberpsychol. Behav. Soc. Netw. 10, 323-329. doi: 10.1089/cpb.2006.9948

You, S., Wang, X., Hu, Z., and He, J. (2025). Parent—child relationships and gaming
addiction: A systematic review and meta-analysis. J. Youth Adolesc. 54, 2713-2729.
doi: 10.1007/s10964-025-02263-z

Young, K. S. (1998). Caught in the Net: How to Recognize the Signs of Internet Addiction
and a Winning Strategy for Recovery. New York, NY: Wiley.

Zhou, Y., Li, D,, Jia, J., Li, X., Zhao, L., Sun, W., et al. (2017). Interparental conflict
and adolescent internet addiction: The mediating role of emotional insecurity and
the moderating role of big five personality traits. Comput. Hum. Behav. 73, 470-478.
doi: 10.1016/j.chb.2017.04.012

Zhu, Y., Deng, L., and Wan, K. (2022). The association between parent-child
relationship and problematic internet use among English-and Chinese-language
studies: A meta-analysis. Front. Psychol. 13:885819. doi: 10.3389/fpsyg.2022.885819

frontiersin.org


https://doi.org/10.3389/fpsyg.2026.1761478
https://doi.org/10.1186/s13052-023-01456-1
https://doi.org/10.1186/s13052-023-01456-1
https://doi.org/10.2174/0113816128281014240124074845
https://doi.org/10.2174/0113816128281014240124074845
https://doi.org/10.1542/peds.2013-3686
https://doi.org/10.1016/j.jaac.2021.03.017
https://doi.org/10.1037/dev0001236
https://doi.org/10.1037/dev0001236
https://doi.org/10.1080/14616734.2012.706396
https://doi.org/10.5080/u23408
https://doi.org/10.1111/jora.12676
https://doi.org/10.1556/2006.2024.00015
https://doi.org/10.1556/2006.2023.00080
https://doi.org/10.1007/s12402-019-00293-9
https://doi.org/10.1177/0272431605285718
https://doi.org/10.1542/peds.2019-2528
https://doi.org/10.1007/s10802-014-9887-4
https://doi.org/10.1007/s10802-014-9887-4
https://doi.org/10.1089/cpb.2006.9948
https://doi.org/10.1007/s10964-025-02263-z
https://doi.org/10.1016/j.chb.2017.04.012
https://doi.org/10.3389/fpsyg.2022.885819
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/

	Examining the impact of ADHD, pharmacological treatment, and internet addiction on the parent-adolescent relationships quality
	1 Introduction
	2 Materials and methods
	2.1 Participants
	2.2 Measures
	2.3 Procedure
	2.4 Statistical analysis

	3 Results
	4 Discussion
	4.1 Strengths and limitations
	4.2 Clinical and research implications

	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher's note
	graysixtyfiveReferences




