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Abstract

Background: Emotion dysregulation and internalizing symptoms are increasingly recognized as central features of attention-
deficit/hyperactivity disorder (ADHD), yet substantial emotional heterogeneity exists among affected adolescents. This study aimed
to identify distinct emotional profiles in adolescents with ADHD by integrating emotion regulation difficulties, resilience, and internaliz-
ing symptoms using a person-centered, data-driven approach. Methods: This multicenter, cross-sectional study included 109 clinically
referred adolescents aged 11-18 years with a Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5) diagnosis
of ADHD. Adolescents completed self-report measures of emotion regulation difficulties (Difficulties in Emotion Regulation Scale—16;
DERS-16), resilience (Connor—Davidson Resilience Scale; CD-RISC-25), and internalizing symptoms (Revised Child Anxiety and De-
pression Scale; RCADS). Parents completed parent-report measures of their child’s ADHD symptom severity (Swanson, Nolan, and
Pelham Rating Scale; SNAP-IV) and perceived competence, as well as self-report measures of their own emotion regulation difficulties
and resilience. Clinicians rated global severity using the Clinical Global Impression—Severity scale (CGI-S). K-means clustering was
applied to standardized adolescent emotional variables to identify distinct profiles, which were evaluated using internal validation indices
and clinical correlates. Between-cluster comparisons were conducted across demographic, clinical, and psychosocial variables. Correla-
tion and mediation analyses were performed to examine associations among resilience, emotion regulation difficulties, and internalizing
symptoms. Results: Four distinct emotional profiles were identified: (1) Low Emotion Dysregulation / High Resilience / Low Internal-
izing, (2) Moderate Emotion Dysregulation / Moderate Resilience / Moderate Internalizing, (3) Low-to-Moderate Emotion Dysregulation
/ Low Resilience / Low-to-Moderate Internalizing (descriptively labeled as “Low-resilience silent” profile), and (4) High Emotion Dys-
regulation / Low Resilience / High Internalizing. Emotional profiles differed significantly in emotion regulation difficulties, resilience,
and internalizing symptom severity (all p < 0.001), but not in parent-reported ADHD symptom dimensions or clinician-rated severity.
Perceived social competence, gender distribution, internalizing comorbidity, and medication patterns varied across profiles, whereas
parental emotion regulation difficulties and resilience did not. Emotion regulation difficulties showed a significant indirect effect in the
association between resilience and internalizing symptoms, such that lower resilience was associated with greater emotion regulation
difficulties, which in turn were associated with higher internalizing symptom severity. Conclusions: Adolescents with ADHD exhibit
clinically meaningful emotional profiles that are largely independent of core ADHD symptom severity. Emotion regulation difficulties
represent a key mechanism linking resilience and internalizing symptoms. Profile-informed assessment incorporating brief measures of
emotion regulation, resilience, and internalizing symptoms may enhance clinical formulation and help identify adolescents with silent
emotional vulnerability who may otherwise be overlooked in routine care.
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Main Points

1. Adolescents with attention-deficit/hyperactivity
disorder (ADHD) exhibit distinct emotional profiles char-
acterized by different configurations of emotion regulation
difficulties, resilience, and internalizing symptoms, inde-
pendent of core ADHD symptom severity.

2. Emotion regulation difficulties are closely asso-
ciated with internalizing symptoms and were implicated
in a significant indirect association between resilience and
anxiety-depressive symptom burden.

3. A clinically relevant subgroup with low resilience
and subtle emotional vulnerability (“Low-resilience silent”
profile) can be identified despite relatively modest overt
symptoms, highlighting the risk of underrecognition in rou-
tine clinical practice.

4. Brief self-report measures of emotion regulation
and resilience may support profile-informed clinical for-
mulation and help tailor assessment and monitoring beyond
traditional ADHD symptom dimensions.

1. Introduction

Attention-deficit/hyperactivity disorder (ADHD) is a
prevalent neurodevelopmental condition and a major pub-
lic health concern, affecting approximately 7.6% of chil-
dren and 5.6% of adolescents worldwide [1]. Although
ADHD is traditionally defined by developmentally atypical
levels of inattention, hyperactivity, and impulsivity, accu-
mulating evidence indicates that emotional processes con-
stitute a core and clinically consequential dimension of the
disorder [2,3]. In particular, emotion dysregulation (ED)
has increasingly been conceptualized as a central, trans-
diagnostic feature of ADHD, contributing substantially to
functional impairment across academic, social, and clinical
domains [4,5]. Behaviorally, it is reflected in irritability,
impulsive emotional outbursts, and difficulties tolerating
frustration; affectively, in emotional lability and heightened
negative mood; and neurocognitively, in deficits in execu-
tive control, error monitoring, and adaptive regulation un-
der stress [3,6]. Meta-analytic evidence indicates that emo-
tional lability in ADHD is a clinically significant correlate
of academic underachievement, peer difficulties, and ele-
vated risk for comorbid psychiatric conditions, including
mood and substance use disorders [7]. These vulnerabil-
ities may be particularly pronounced during adolescence,
a developmental period characterized by delayed cortical
maturation, heightened reward sensitivity, and a transition
from externally supported to self-directed emotion regula-
tion [8,9]. Together, these processes may increase affec-
tive instability and complicate differential diagnosis, par-
ticularly with mood and anxiety disorders [10].

Reflecting this multidimensional conceptualization,
contemporary dimensional frameworks such as the Re-
search Domain Criteria (RDoC) and the Hierarchical Tax-
onomy of Psychopathology (HiTOP) position emotion reg-
ulation processes at the intersection of behavioral, neu-

ral, and developmental levels of ADHD heterogeneity [11].
Consistent with this perspective, person-centered and data-
driven approaches—including latent profile analysis, net-
work models, and clustering techniques—have identified
distinct patterns of emotional and regulatory functioning
within ADHD populations that are not captured by tradi-
tional categorical subtypes [2,12]. These findings under-
score that ADHD cannot be adequately understood as a uni-
tary cognitive disorder but rather as a heterogeneous condi-
tion marked by interacting emotional, cognitive, and neu-
robiological profiles.

Internalizing symptoms, particularly anxiety and de-
pressive symptoms, represent another clinically important
yet frequently underrecognized dimension of ADHD dur-
ing adolescence [ 13,14]. Epidemiological and clinical stud-
ies suggest that 25%—50% of adolescents with ADHD ex-
perience clinically significant anxiety symptoms and that
13%—75% exhibit depressive symptoms, with higher preva-
lence generally observed among girls [14,15]. Such symp-
toms are often underdetected due to diagnostic overshadow-
ing by externalizing behaviors and discrepancies between
adolescent self-reports and parent or teacher observations
[16]. Importantly, emotion dysregulation has been identi-
fied as a key mechanism linking ADHD symptoms to inter-
nalizing psychopathology, amplifying emotional reactivity
and stress sensitivity and thereby increasing vulnerability to
anxiety and depression [17]. These emotional difficulties
are associated with lower peer acceptance, reduced school
engagement, and diminished quality of life [13], support-
ing the view that emotional symptoms are intrinsic to the
ADHD phenotype rather than merely secondary or epiphe-
nomenal [18].

Beyond individual-level neurobiological vulnerabil-
ity, environmental and psychosocial factors contribute
meaningfully to the development and expression of emo-
tion dysregulation [19]. Parenting styles and dimensions
[20], exposure to psychosocial adversity [21], and broader
contextual stressors shape regulatory development across
childhood and adolescence. Within this context, resilience
has emerged as a key construct, conceptualized as a dy-
namic process of positive adaptation that enables individ-
uals to maintain or regain psychological equilibrium in
the face of stress [22]. Empirical evidence indicates that
resilience and emotion regulation are closely intertwined,
with more effective regulatory capacities predicting greater
resilience and more adaptive coping [23,24]. Conversely,
adolescents with ADHD who exhibit low resilience tend
to demonstrate heightened emotional reactivity, increased
stress sensitivity, and greater internalizing symptom burden
[17].

At the family level, parental emotion regulation and
resilience have been theoretically linked to adolescent emo-
tional adjustment through mechanisms of modeling, co-
regulation, and the establishment of a supportive emotional
climate [25,26]. However, empirical findings are mixed.
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While some studies report significant maternal or parental
effects on adolescent emotional functioning [27], others
suggest that these associations attenuate during adolescence
as youths develop greater emotional autonomy and increas-
ingly rely on peer-based regulatory processes [28]. This
complexity underscores the importance of examining ado-
lescent emotion regulation both within and beyond the fam-
ily context, particularly during adolescence.

Against this background, the present study adopts a
person-centered and exploratory framework to delineate the
emotional heterogeneity of adolescents with ADHD by in-
tegrating emotion regulation difficulties, resilience, and in-
ternalizing symptoms within a person-centered, data-driven
framework, without implying developmental trajectories or
causal pathways. While the study is conceptually informed
by ecological perspectives on adolescent emotional devel-
opment, the analytic model was operationalized at the ado-
lescent level to preserve conceptual coherence and analytic
parsimony. Thus, the ecological framework serves as a the-
oretical backdrop rather than as a fully integrated multilevel
analytic model.

We hypothesized that these emotional constructs
would cluster into distinct, clinically meaningful profiles
rather than forming a single homogeneous pattern. Specif-
ically, we expected that profiles would differ in internaliz-
ing symptom burden, perceived social functioning, gender
distribution, and clinical characteristics, while not neces-
sarily reflecting differences in core ADHD symptom sever-
ity. To test these hypotheses, we employed a multicenter,
cross-sectional design combining adolescent self-reports of
emotion regulation, resilience, and internalizing symptoms
with parent-reported and clinician-rated measures. In ad-
dition, correlation and mediation analyses were conducted
to examine whether emotion regulation difficulties demon-
strated a significant indirect effect in the association be-
tween resilience and internalizing symptoms.

2. Materials and Methods
2.1 Study Design and Setting

This multicenter, cross-sectional study was conducted
between February 2024 and February 2025 at the outpatient
child and adolescent psychiatry clinics of Ko¢ University
Hospital, Bursa Uludag University, and Bolu Abant izzet
Baysal University. All assessments were completed during
routine outpatient visits. The study aimed to characterize
emotional heterogeneity in adolescents with ADHD using
a person-centered, data-driven analytic framework.

2.2 Participants

Adolescents aged 11-18 years with a clinical diagno-
sis of ADHD were eligible for inclusion. ADHD diagnoses
were established by child and adolescent psychiatrists in ac-
cordance with Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition (DSM-5) criteria, based on com-
prehensive clinical interviews, developmental history, and
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collateral information obtained from caregivers and school
reports.

Exclusion criteria included autism spectrum disor-
der, intellectual disability, psychotic disorders, major neu-
rological conditions, and chronic medical illnesses likely
to substantially affect emotional or cognitive functioning.
These criteria were applied to reduce heterogeneity related
to neurodevelopmental or medical factors that could con-
found emotion regulation and internalizing symptom pro-
files. Other psychiatric comorbidities were not used as ex-
clusion criteria in order to preserve the ecological validity
of this clinically referred adolescent ADHD sample.

Each adolescent participated with one parent. A total
of 143 adolescents were initially recruited. Following data
quality screening and exclusion of incomplete responses,
109 adolescents with complete data on the core clustering
variables were retained for the final analytic sample.

2.3 Measures
2.3.1 Sociodemographic and Clinical Information

A structured Sociodemographic Data Form was used
to collect information on adolescent age and sex, parental
age and education, family structure, family psychiatric his-
tory, chronic medical conditions, and current psychotropic
medication use. Clinical characteristics related to ADHD,
including age at diagnosis, were obtained from medical
records, whereas clinician-rated severity and current phar-
macological treatment were assessed and recorded by the
treating psychiatrist during the current clinical visit.

2.3.2 Emotion Regulation Difficulties

Emotion regulation difficulties were assessed using
the Difficulties in Emotion Regulation Scale-16 (DERS-
16), a 16-item self-report measure developed as a brief ver-
sion of the original DERS [29,30]. The DERS-16 evalu-
ates five domains of emotion regulation difficulties: nonac-
ceptance of emotional responses, difficulties engaging in
goal-directed behavior, impulse control difficulties, lack of
emotional clarity, and limited access to emotion regulation
strategies. Items are rated on a 5-point Likert scale rang-
ing from 1 (almost never) to 5 (almost always), with higher
scores indicating greater emotion regulation difficulties.

In the present study, the DERS-16 was completed by
both adolescents (self-report) and their parents (self-report
for their own emotion regulation). The Turkish version of
the DERS-16 has demonstrated good reliability and con-
struct validity in both adolescent and adult samples, includ-
ing a stable five-factor structure and satisfactory internal
consistency [31,32].

2.3.3 Resilience

Psychological resilience was assessed using the
Connor—Davidson Resilience Scale (CD-RISC-25), a 25-
item self-report measure originally developed by Connor
and Davidson to assess the ability to cope with stress and
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adversity [33]. Items are rated on a 5-point Likert scale,
with higher total scores indicating greater resilience.

In the present study, the CD-RISC-25 was completed
by both adolescents and parents as a self-report measure of
their own resilience. The Turkish version of the CD-RISC-
25, adapted and validated by Karairmak [34], has demon-
strated good reliability and construct validity in adult sam-
ples.

2.3.4 Internalizing Symptoms

Internalizing symptoms were assessed using the Re-
vised Child Anxiety and Depression Scale — Child Version
(RCADS-CV), a 47-item self-report questionnaire origi-
nally developed by Chorpita and colleagues to assess DSM-
based anxiety and depressive symptoms in children and
adolescents [35]. Items are rated on a 4-point Likert scale
ranging from 0 (never) to 3 (always). In the present study,
the RCADS-CV Total Internalizing score—reflecting over-
all anxiety and depressive symptom severity—was used in
the primary analyses.

The Turkish version of the RCADS-CV has demon-
strated strong internal consistency, a stable six-factor struc-
ture, and good convergent and discriminant validity in clin-
ical samples of children and adolescents [36].

2.3.5 Parent-Reported Measures

ADHD symptom severity was assessed using the
Swanson, Nolan, and Pelham Rating Scale (SNAP-1V), an
18-item DSM-based checklist corresponding to the DSM-
5 inattentive (9 items) and hyperactive—impulsive (9 items)
symptom domains. Items are rated on a 4-point Likert scale
ranging from 0 (not at all) to 3 (very much), with higher
scores indicating greater symptom severity.

In the present study, the SNAP-IV was completed by
parents to assess their child’s current ADHD symptoms.
The SNAP-IV has been widely used in clinical and epidemi-
ological studies and has demonstrated good psychometric
properties in Turkish samples [37].

Parents’ perceptions of their child’s functional com-
petence were assessed using the Perceived Competence
Scale—Parent Form (PCS-P), a brief parent-rated measure
evaluating the child’s academic competence, social compe-
tence, and overall behavioral functioning. Each domain is
rated on a 5-point Likert scale, with higher scores reflecting
greater perceived competence.

The parent version of the Perceived Competence Scale
has been used in Turkish samples to capture functional im-
pairment associated with ADHD symptoms and related psy-
chosocial difficulties [37].

2.3.6 Clinician-Rated Severity

Clinician-rated severity was assessed using the Clin-
ical Global Impression—Severity scale (CGI-S), a widely
used one-item clinician-rated measure originally developed
for National Institute of Mental Health—sponsored clinical

trials [38]. The CGI-S provides a global assessment of over-
all illness severity based on the clinician’s judgment, inte-
grating symptom burden and functional impairment. Sever-
ity is rated on a 7-point scale ranging from 1 (normal, not
at all ill) to 7 (among the most extremely ill).

In the present study, the CGI-S was completed by the
treating child and adolescent psychiatrist during the clinical
visit, based on all available clinical information.

2.4 Statistical Analysis

All statistical analyses were conducted using Python
version 3.10.0 (Python Software Foundation, Wilmington,
DE, USA), the scikit-learn library (open-source Python li-
brary; https://scikit-learn.org/), IBM SPSS Statistics ver-
sion 24.0 (IBM Corp., Armonk, NY, USA), and the PRO-
CESS macro for SPSS (Andrew F. Hayes; https://www.pr
ocessmacro.org/). Statistical significance was defined as p
< 0.05 (two-tailed).

2.4.1 Data Preparation

Continuous variables were examined for distributional
properties, outliers, and missing data. Clustering analyses
were restricted to participants with complete data on the
three core clustering variables: emotion regulation difficul-
ties (DERS-16 total score), resilience (CD-RISC-25 total
score), and internalizing symptoms (RCADS internalizing
total score). Prior to clustering, all variables were standard-
ized using z-scores to ensure comparability across measures
[39,40].

2.4.2 Clustering Procedure

A person-centered, data-driven clustering approach
was applied to identify distinct emotional profiles among
adolescents with ADHD. K-means clustering with -
means++ initialization was implemented using the scikit-
learn framework [40]. Euclidean distance was used as the
similarity metric. Parent-reported variables were not in-
cluded in the clustering model in order to avoid conflating
cross-informant constructs and to limit model dimensional-
ity relative to sample size. Instead, parental variables were
examined as correlates in subsequent between-cluster com-
parisons.

Cluster solutions were systematically explored across
arange of cluster numbers (k = 2—12), consistent with prior
psychiatric clustering applications employing symptom-
scale data [41,42]. To reduce sensitivity to random ini-
tialization, clustering was repeated across 100 independent
runs for each k (n_init = 100) [43].

To further evaluate the robustness of the clustering so-
lution, additional stability analyses were conducted. Sen-
sitivity to random initialization was assessed by repeating
k-means clustering across multiple runs and quantifying
agreement between resulting partitions using pairwise Jac-
card similarity coefficients. Convergence stability under
extensive optimization was examined using an increased
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number of internal initializations (n_init = 100). Robust-
ness to sampling variability was further evaluated using
bootstrap resampling, with agreement between bootstrap-
derived partitions and the original clustering solution quan-
tified using the Adjusted Rand Index (ARI). These proce-
dures were implemented to assess the reproducibility of the
clustering structure within the present sample.

2.4.3 Model Evaluation and Selection

Candidate cluster solutions were evaluated using com-
plementary validation metrics capturing cluster compact-
ness, separation, and separability. These included the Sil-
houette coefficient [44], the Davies—Bouldin Index (DBI)
[45], and Linear Discriminant Analysis (LDA)-based sep-
arability accuracy treating cluster assignments as pseudo-
labels [42,46]. LDA was used as a diagnostic tool to quan-
tify the degree to which the derived clusters could be lin-
early separated in multivariate space, rather than as a su-
pervised classification model.

Because no single index provides a definitive criterion
for optimal clustering, validation metrics were interpreted
jointly, and a composite ranking score was used to summa-
rize performance across runs. The composite score com-
bined normalized DBI, Silhouette, and LDA accuracy met-
rics together with their across-run stability, quantified as the
standard deviation (SD) of each metric across repeated runs.
In parallel, k-means inertia (within-cluster sum of squared
distances) was examined using the elbow method to iden-
tify regions of diminishing returns with increasing & [40].

Final model selection balanced statistical support with
clinical interpretability, favoring solutions that yielded dis-
tinct and clinically meaningful profiles.

2.4.4 Between-Cluster Comparisons

Following identification of the final cluster solution,
clusters were compared on demographic variables, clin-
ical characteristics, ADHD symptom dimensions (Inat-
tention and Hyperactivity—Impulsivity), perceived compe-
tence, parent-reported psychosocial variables (parent emo-
tion regulation difficulties and parent resilience), and med-
ication use. Due to non-normal distributions, continuous
variables were analyzed using Kruskal-Wallis tests, with
post hoc pairwise comparisons performed using Dunn’s test
with Bonferroni correction when overall group differences
were significant. Categorical variables were compared us-
ing chi-square tests.

2.4.5 Correlation Analyses

Bivariate associations among emotion regulation dif-
ficulties, resilience, and internalizing symptoms were ex-
amined using Pearson or Spearman correlation coefficients,
as appropriate based on variable distributions.
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2.4.6 Mediation Analysis

To examine whether emotion regulation difficulties
statistically mediated the association between adolescent
resilience and internalizing symptom severity, a media-
tion analysis was conducted using the PROCESS macro for
SPSS (Model 4). Adolescent resilience (CD-RISC-25 total
score) was specified as the independent variable, emotion
regulation difficulties (DERS-16 total score) as the media-
tor, and internalizing symptoms (RCADS internalizing total
score) as the dependent variable.

Indirect effects were estimated using bias-corrected
bootstrap procedures with 5000 resamples. An indirect ef-
fect was considered statistically significant if the 95% boot-
strap confidence interval did not include zero. Direct, indi-
rect, and total effects were reported to characterize partial
versus full mediation patterns. Given the cross-sectional
design, mediation analyses were interpreted as a statisti-
cal decomposition of associations rather than as evidence
of temporal or causal relationships.

3. Results

3.1 Sample Characteristics

Of the initially recruited adolescents (N = 143), 109
participants with complete data on the core clustering vari-
ables were retained for analysis. The final analytic sam-
ple comprised 109 adolescents diagnosed with ADHD, of
whom 48.6% were female. The mean age was 13.8 + 2.0
years (range: 11-18). Mothers’ and fathers’ mean ages
were 42.9 + 6.0 and 46.3 £ 5.7 years, respectively. Most
adolescents lived with both parents (77.1%), while 17.4%
had divorced parents and 5.5% reported other family ar-
rangements.

Clinician-rated CGI-S scores indicated a moderate
level of ADHD severity (mean = 4.8 £+ 1.5), overall. Ac-
cording to the parental report, perceived competence total
score was 10.5 + 2.2 (range: 3—15). Internalizing psychi-
atric comorbidities were present in 23.9% of the sample,
neurodevelopmental comorbidities in 11.9%, and external-
izing disorders in 8.3%. A family history of psychiatric dis-
order was reported in 27.5% of the cases.

Regarding pharmacological treatment, 67.9% of the
adolescents were receiving methylphenidate, 12.8% atom-
oxetine, 9.2% selective serotonin reuptake inhibitors (SS-
RIs), and 10.1% antipsychotic medication; one participant
was treated with guanfacine. Detailed demographic and
clinical characteristics are presented in Table 1.

3.2 Evaluation of Candidate Cluster Solutions

Clustering solutions were systematically evaluated
across values of & ranging from 2 to 12 using complemen-
tary internal clustering quality, stability, and diagnostic sep-
arability indices. Mean DBI values, Silhouette coefficients,
and LDA-based separability accuracy across random ini-
tializations are shown in Fig. 1. Across the tested range, no
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Table 1. Sociodemographic and clinical characteristics of the study sample (n = 109).

Variable Value
Age, years 13.8+£2.0
Maternal age, years 42.9+6.0
Paternal age, years 463 +5.7
Sex — Female, n (%) 53 (48.6)
Sex — Male, n (%) 56 (51.4)
Family psychiatric history, n (%) 30 (27.5)
Family chronic physical illness, n (%) 26 (23.9)
DERS total score 413+ 142
CD-RISC total score 552+164
RCADS internalizing total 5344257
CGI-S score 48+ 1.5
Perceived competence total 10.5+2.2
Methylphenidate use, n (%) 74 (67.9)
Atomoxetine use, n (%) 14 (12.8)
SSRI use, n (%) 10 (9.2)
Antipsychotic use, n (%) 11 (10.1)
Guanfacine use, n (%) 1(0.9)
Comorbid internalizing disorder, n (%) 26 (23.9)
Comorbid neurodevelopmental disorder, n (%) 13 (11.9)
Comorbid externalizing disorder, n (%) 9(8.3)

Values are presented as mean + SD or n (%).

SD, standard deviation; DERS, Difficulties in Emotion Regulation Scale;
CD-RISC, Connor—Davidson Resilience Scale; RCADS, Revised Child
Anxiety and Depression Scale; CGI-S, Clinical Global Impression—
Severity scale; SSRI, selective serotonin reuptake inhibitor. Percentages

for medication use may exceed 100% due to concurrent treatments.

single value of & emerged as uniformly optimal across all
indices. Instead, several mid-range solutions demonstrated
comparable quantitative performance, indicating multiple
near-equivalent clustering structures.

To integrate clustering quality and robustness, a com-
posite ranking score combining normalized performance
and stability metrics was computed for each candidate so-
lution and examined alongside k-means inertia using the el-
bow method (Fig. 2). The inertia curve showed a clear re-
duction in slope around k = 5, suggesting a region of dimin-
ishing returns. The composite ranking consistently identi-
fied k = 4 and k = 6 among the highest-ranking non-trivial
solutions.

3.3 Selection of the Final Cluster Solution

Given the comparable quantitative support for k = 4
and k = 6, final model selection was guided by interpretabil-
ity and parsimony. Visual inspection of standardized cluster
profiles revealed that the four-cluster solution yielded dis-
tinct, non-overlapping configurations across emotion reg-
ulation difficulties, resilience, and internalizing symptoms
(Fig. 3). In contrast, the six-cluster solution introduced pro-
files with highly similar geometries that differed primarily
in magnitude rather than pattern, suggesting increased frag-
mentation without corresponding gains in conceptual clar-

ity (see Supplementary Fig. 1). Accordingly, the four-
cluster solution was selected as the final model.

Stability analyses indicated consistent convergence of
the four-cluster solution across repeated optimization pro-
cedures. Mean pairwise Jaccard similarity for the four-
cluster solution was 0.63 under single-initialization condi-
tions and increased to 0.97 under extensive optimization
(n_init = 100). Bootstrap resampling further demonstrated
reproducible structure under sampling perturbation (mean
ARI = 0.72). Detailed stability metrics and visualization of
clustering behavior across candidate solutions are provided
in Supplementary Figs. 2,3.

3.4 Description of Emotional Profiles

The four identified emotional profiles were character-
ized as follows:

1. Low Emotion Dysregulation / High Resilience /
Low Internalizing Profile: Adolescents in this cluster ex-
hibited low levels of emotion regulation difficulties, high
resilience, and minimal internalizing symptoms, reflecting
an emotionally regulated and adaptive pattern.

2. Moderate Emotion Dysregulation / Moderate Re-
silience / Moderate Internalizing Profile: This cluster was
characterized by intermediate levels of dysregulation, re-
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Fig. 1. Evaluation of clustering solutions across values of k. Mean Davies—Bouldin Index (DBI), Silhouette coefficient, and Linear
Discriminant Analysis (LDA) classification accuracy across cluster solutions ranging from £ =2 to k£ = 12. Values represent means + SD
across multiple random initializations. Lower DBI values indicate better cluster compactness and separation, whereas higher Silhouette
coefficients and LDA accuracy indicate improved clustering quality and separability. Arrows indicate the direction of better performance
for each metric: lower values are better for the Davies—Bouldin index, whereas higher values are better for silhouette and LDA accuracy.

180 4 —e— Inertia (SSE) 2.5
Elbow knee
\ .
-@- Ranking Score 2.0
160 A
F L5
140 A
- [
o 1.0 g
9 120 A g
= o
9 - c
£ 0.5 %
2 100 - 5
- 0.0
80 A
-—0.5
60 -
-—1.0
40 -
T T T T T T =15
2 4 6 8 10 12
k

Fig. 2. Inertia and composite ranking score across candidate cluster solutions. K-means inertia (sum of squared errors, SSE) and
composite ranking scores plotted across values of k. The dashed vertical line indicates the elbow region identified by inspection of the
inertia curve. Composite ranking scores integrate normalized clustering performance and stability metrics across repeated runs, with
higher scores reflecting more favorable solutions.

silience, and internalizing symptoms, representing a mildly ~ resilience silent” profile): Despite relatively modest emo-
at-risk emotional pattern. tion regulation difficulties, adolescents in this cluster dis-
played markedly reduced resilience accompanied by low-
to-moderate internalizing symptoms, consistent with a pat-
tern of relative or “silent” vulnerability.

3. Low-to-Moderate Emotion Dysregulation / Low
Resilience / Low-to-Moderate Internalizing Profile (here-
after referred to as the descriptively labeled as “Low-
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Radar Plot of Cluster Profiles

RESILIENCE

INTERNALIZING
SYMPTOMS

Cluster 1
—— Cluster 2
= Cluster 3
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EMOTION
DYSREGULATION

Fig. 3. Radar plot of four-cluster emotional profiles. Radar plot depicting standardized mean scores (z-scores) of emotion regulation
difficulties (DERS-16 total), resilience (CD-RISC-25 total), and internalizing symptoms (RCADS internalizing total) for the four identi-
fied emotional profiles: Low Emotion Dysregulation / High Resilience / Low Internalizing, Moderate Emotion Dysregulation / Moderate

Resilience / Moderate Internalizing, Low-to-Moderate Emotion Dysregulation / Low Resilience / Low-to-Moderate Internalizing, and

High Emotion Dysregulation / Low Resilience / High Internalizing.

4. High Emotion Dysregulation / Low Resilience
/ High Internalizing Profile: Adolescents in this cluster
demonstrated pronounced emotion regulation difficulties,
low resilience, and high internalizing symptom severity,
representing the most emotionally vulnerable group (Fig.
3).

3.5 Between-Cluster Comparisons
3.5.1 Demographic Variables

No significant differences were observed among clus-
ters with respect to adolescent age, maternal age, paternal
age, or parental education levels (all p > 0.05).

3.5.2 Core Emotional Constructs

Significant between-cluster differences were observed
for all three clustering variables. Kruskal-Wallis tests re-
vealed robust differences in emotion regulation difficul-
ties (DERS-16 total: H = 79.4, p < 0.001), resilience
(CD-RISC-25 total: H = 61.6, p < 0.001), and internaliz-
ing symptoms (RCADS internalizing total: H = 74.8, p <
0.001).

Post hoc analyses showed that the Low Emotion Dys-
regulation / High Resilience / Low Internalizing profile
differed significantly from all other clusters on each core
construct. The High Emotion Dysregulation / Low Re-
silience / High Internalizing profile exhibited the highest
dysregulation and internalizing symptom burden and the
lowest resilience. The two intermediate profiles demon-
strated overlapping but distinct patterns, with the Low-to-
Moderate Emotion Dysregulation / Low Resilience / Low-
to-Moderate Internalizing Profile primarily differentiated
by reduced resilience rather than elevated symptom sever-
ity.

Between-cluster differences in emotion regulation dif-
ficulties, resilience, and internalizing symptom severity are
presented in Table 2.

Detailed subscale-level comparisons of emotion reg-
ulation and internalizing symptoms across clusters are pro-
vided in Supplementary Table 1.
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Table 2. Emotion regulation, resilience, and internalizing symptoms across emotional clusters.

Variable

Cluster 1 (n=39) Cluster2 (n=29) Cluster3 (n=19) Cluster4 (n=22) P

DERS total score 29.5+6.7
Resilience (CD-RISC) total score 66.9+11.7
RCADS internalizing symptoms total 30.5+11.9
Perceived social competence 3.92+0.93

46.6£7.4 341+79 61.5+7.1 <0.001
60.3+8.8 352+7.1 449+ 14.8 <0.001
573+12.8 51.9+19.9 90.0+13.5 <0.001
3.54+0.79 3.11+1.05 3.82+1.05 0.018

Values are presented as mean + SD.

Group comparisons were conducted using the Kruskal-Wallis test.

3.5.3 ADHD Symptom Dimensions, Clinical Severity and
Parental Measures

Clusters did not differ significantly in parent-reported
Inattention or Hyperactivity—Impulsivity scores, clinician-
rated CGI-S scores, or age at ADHD diagnosis (all p >
0.05), indicating that emotional profiles were largely in-
dependent of core ADHD symptom severity and clinician-
rated global severity.

Similarly, parental self-reported emotion regulation
difficulties and resilience did not differ significantly across
clusters (parental DERS: H = 1.099, p = 0.577; parental re-
silience: H = 2.858, p = 0.240).

3.5.4 Perceived Competence

Perceived social competence differed significantly
across clusters (H = 10.0, p = 0.018). Post hoc analy-
ses indicated that parents of adolescents in the Low-to-
Moderate Emotion Dysregulation / Low Resilience / Low-
to-Moderate Internalizing (Low-resilience silent) profile
reported significantly lower social competence compared
with those in the Low Emotion Dysregulation / High Re-
silience / Low Internalizing profile. No significant differ-
ences in perceived social competence were observed among
the remaining profiles. Academic and behavioral compe-
tence did not differ significantly across clusters.

3.5.5 Sex, Medication Use, and Comorbidity

Sex distribution differed significantly across clusters
(x> = 13.7, p = 0.003), with female adolescents overrepre-
sented in the High Emotion Dysregulation / Low Resilience
/ High Internalizing profile.

Medication patterns also differed significantly across
clusters. The frequency of methylphenidate use was higher
in the Low Emotion Dysregulation / High Resilience profile
and lower in the High Emotion Dysregulation / Low Re-
silience / High Internalizing profile (x> = 8.9, p =0.031). In
contrast, SSRI use was most frequent in the High Emotion
Dysregulation / Low Resilience / High Internalizing profile
(x* = 14.7, p = 0.002). No significant differences were ob-
served in atomoxetine or antipsychotic use.

The prevalence of internalizing psychiatric comor-
bidities differed significantly across clusters (x> = 18.3, p <
0.001), with the highest rates observed in the High Emotion
Dysregulation / Low Resilience / High Internalizing profile.
Other comorbidity categories and family history variables
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did not differ significantly across clusters. A summary of
between-cluster comparisons is presented in Table 3.

3.6 Correlation and Mediation Analyses

Across the full sample, greater emotion regulation dif-
ficulties were significantly associated with lower resilience
and higher internalizing symptom severity, while resilience
was inversely associated with internalizing symptoms (all
p<0.001).

3.7 Mediation Analysis

To further examine the relational structure among re-
silience, emotion regulation difficulties, and internalizing
symptoms, a mediation analysis was conducted across the
full sample. Emotion regulation difficulties demonstrated
a significant indirect effect in the association between ado-
lescent resilience and internalizing symptom severity.

Higher resilience was significantly associated with
lower levels of emotion regulation difficulties (path a: b =
—0.26, standard error [SE] = 0.08, ¢ = —3.32, p = 0.001),
accounting for 9.4% of the variance in DERS-16 total
scores. When both resilience and emotion regulation diffi-
culties were entered simultaneously into the model predict-
ing internalizing symptoms, emotion regulation difficulties
emerged as a strong positive predictor (path b: b=1.20, SE
=0.13,7=9.58, p <0.001). Resilience remained a signif-
icant negative predictor after accounting for emotion regu-
lation difficulties (direct effect ¢’: b=-0.28, SE=0.11, =
—2.61, p =0.010). The full model explained 54.2% of the
variance in internalizing symptoms.

The total effect of resilience on internalizing symp-
toms was significant (path c: b=-0.60, SE=0.14, r=—4.28,
p <0.001). The indirect effect of resilience on internaliz-
ing symptoms through emotion regulation difficulties was
also significant (b=-0.32), with a bias-corrected 95% boot-
strap confidence interval that did not include zero (BootSE
=0.11, 95% confidence interval (CI) [-0.54, —0.11]), indi-
cating partial mediation.

A schematic representation of the mediation model is
presented in Fig. 4, and detailed path coefficients are pro-
vided in Supplementary Table 2.

4. Discussion

The present study yielded four distinct emotional pro-
files based on combinations of emotion regulation difficul-
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Table 3. Clinical and treatment-related characteristics across emotional clusters.

Variable Cluster 1 n (%) Cluster 2 n (%) Cluster 3 n (%) Cluster 4 n (%) p

Female sex 14 (35.9) 10 (34.5) 12 (63.2) 17 (77.3) 0.003
Methylphenidate use 32 (82.1) 20 (69.0) 12 (63.2) 10 (45.5) 0.031
SSRI use 0(0.0) 1(3.4) 3(15.8) 6(27.3) 0.002
Comorbid internalizing disorder 3(7.7) 5(17.2) 6(31.6) 12 (54.5) <0.001

Values are presented as n (%).

Group comparisons were performed using chi-square or Fisher’s exact tests, as appropriate.

= -0.26, SE =0.08, p =0.001

a

Emotion Regulation
Difficulties (DERS-16)

Resilience

"= -0.28, SE =0.11
p = 0.010

b
b = 1.20, SE =0.13
p < 0.001

Internalizing Symptoms

(CD-RISC-25)

(RCADS)

Indirect effect tested with 5,000 bootstrap samples

Fig. 4. Mediation model of resilience, emotion regulation difficulties, and internalizing symptoms. Schematic representation of the

mediation model examining the indirect association between adolescent resilience and internalizing symptoms through emotion regulation

difficulties. Unstandardized regression coefficients are displayed for each path. The indirect effect was estimated using bias-corrected

bootstrap procedures with 5000 resamples. p < 0.05 indicates statistical significance. The letters a, b, and ¢’ denote standard mediation

paths: a = resilience to emotion regulation difficulties, b = emotion regulation difficulties to internalizing symptoms, controlling for

resilience, and ¢’ = direct effect of resilience on internalizing symptoms, controlling for emotion regulation difficulties. SE, standard

€ITor.

ties, resilience, and internalizing symptoms. These profiles
differed in emotional constructs, perceived social compe-
tence, gender distribution, internalizing comorbidity, and
medication patterns, while not differing in core ADHD
symptom severity or clinician-rated global severity. In ad-
dition, emotion regulation difficulties demonstrated a sig-
nificant indirect association between resilience and inter-
nalizing symptoms.

Taken together, these findings suggest that emotional
heterogeneity in adolescent ADHD extends beyond varia-
tion in core symptom severity and may be better understood
in terms of regulatory capacity and internalizing vulnera-
bility. The following discussion interprets these patterns
within existing theoretical frameworks and considers their
clinical implications, while acknowledging the exploratory
and cross-sectional nature of the analyses.

Consistent with prior person-centered studies in
ADHD and related populations [2,12], our findings demon-
strate distinct emotional profiles that are not captured by

10

symptom counts or traditional categorical subtypes. Pro-
files ranged from a resilient, emotionally regulated group
with minimal internalizing symptoms to a highly vulner-
able group marked by pronounced emotion dysregulation,
low resilience, and elevated anxiety and depressive symp-
toms. Importantly, intermediate profiles reflect a config-
uration characterized by a relative imbalance between re-
silience and symptom burden rather than a simple gradation
of severity. This clinical interpretability also informed our
preference for the four-cluster solution over the six-cluster
alternative, which primarily subdivided intermediate pro-
files by magnitude without yielding clinically distinct pat-
terns. Notably, the Low-to-Moderate Emotion Dysregula-
tion / Low Resilience / Low-to-Moderate Internalizing pro-
file demonstrated reduced adaptive capacity despite rela-
tively modest dysregulation and symptom levels, suggest-
ing a unique vulnerability pattern. These results align
with dimensional frameworks such as RDoC and HiTOP
[5,24,47], supporting the conceptualization of ADHD as
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a heterogeneous condition comprising multiple emotional
phenotypes.

4.1 Internalizing Symptoms and Emotion Regulation as
Central Mechanisms

Internalizing symptoms were strongly associated with
emotion regulation difficulties across the sample and varied
substantially across emotional profiles. Adolescents in the
High Emotion Dysregulation / Low Resilience / High In-
ternalizing profile exhibited the greatest internalizing bur-
den, whereas emotionally regulated profiles showed mini-
mal anxiety and depressive symptoms despite comparable
ADHD severity. This pattern supports the view that in-
ternalizing psychopathology in ADHD is closely linked to
shared regulatory vulnerabilities rather than representing a
nonspecific consequence of symptom severity or global im-
pairment [48,49,50].

Mediation analyses further indicated that emotion reg-
ulation difficulties demonstrated a significant indirect ef-
fect in the association between resilience and internaliz-
ing symptoms [51]. Higher resilience was associated with
fewer emotion regulation difficulties, which in turn were
associated with lower internalizing symptom severity, with
a residual direct association between resilience and inter-
nalizing symptoms also persisting [52]. Although causal
inferences cannot be drawn from the cross-sectional de-
sign, this relational structure is consistent with theoreti-
cal models positing emotion regulation as a key pathway
through which adaptive capacities may buffer against inter-
nalizing risk in ADHD and other neurodevelopmental con-
ditions [17,24,53]. From a clinical perspective, distinguish-
ing between shared and residual components of the asso-
ciation may help clarify whether assessment and interven-
tion efforts should prioritize emotion regulation processes,
resilience-enhancing strategies, or both, rather than treating
these constructs as interchangeable indicators of internaliz-
ing risk. In this context, reliance solely on overt symptom
severity may overlook adolescents whose adaptive capac-
ity is limited despite relatively modest clinical presentations
[21,24].

Importantly, beyond confirming that resilience, emo-
tion regulation difficulties, and internalizing symptoms are
interrelated, the mediation model provides a more struc-
tured characterization of their relational organization. By
partitioning the total association into indirect and residual
direct components, it illustrates that emotion regulation dif-
ficulties represent a statistically differentiated component
of this association rather than merely a redundant corre-
late. Although temporal or mechanistic inferences cannot
be drawn from cross-sectional data, this analytic framing
offers a more nuanced understanding of how adaptive ca-
pacity and emotional distress co-occur in adolescents with
ADHD.
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4.2 Clinical Relevance of the Low-resilience Silent Profile

A clinically relevant observation of the present study
is the identification of a Low-to-Moderate Emotion Dysreg-
ulation / Low Resilience / Low-to-Moderate Internalizing
profile (Low-resilience silent). Adolescents in this cluster
did not present with prominent internalizing symptoms or
marked emotional lability, yet exhibited substantially re-
duced resilience and lower perceived social competence.
This pattern suggests that reliance solely on overt symptom
severity may overlook adolescents whose adaptive coping
resources are limited but whose distress is not expressed
through clinically salient complaints [2,5,54].

Importantly, this profile is not readily explained as a
milder severity variant of the high-vulnerability group, nor
simply an intermediate position along a linear severity con-
tinuum [2,12]. In contrast to the Low Emotion Dysregula-
tion / High Resilience / Low Internalizing profile, adoles-
cents in the Low-resilience silent configuration exhibited
substantially reduced resilience despite only modest levels
of dysregulation and internalizing symptoms. This relative
imbalance between adaptive capacity and symptom bur-
den differentiates the profile conceptually: resilience ap-
pears disproportionately low in relation to observable emo-
tional symptoms [22,23]. Clinically, such a pattern may re-
flect constrained coping resources that are not yet accompa-
nied by overt psychopathology but may confer vulnerabil-
ity under increasing developmental or contextual demands
[21,24].

This finding reinforces contemporary resilience
frameworks emphasizing that resilience is not merely the
inverse of psychopathology but rather a distinct and dy-
namic dimension of adaptation with functional significance
[22,23]. In the context of ADHD, where developmental
trajectories are highly heterogeneous, diminished resilience
may represent a latent vulnerability that becomes clinically
salient under increasing academic, social, or emotional
demands [12,55]. Person-centered profiling approaches
that capture such silent vulnerabilities may therefore
have important implications for early identification and
preventive intervention [54,56].

From a clinical standpoint, this profile may be sus-
pected when adolescents report low coping confidence or
demonstrate reduced flexibility under stress despite only
mild anxiety or depressive symptom scores. Brief screening
that combines a resilience measure with an emotion regula-
tion measure, alongside routine internalizing symptom as-
sessment, may help detect this “silent” vulnerability during
outpatient evaluations [23,24,54].

For this subgroup, preventive and skills-focused in-
terventions may be particularly appropriate, including psy-
choeducation, problem-solving and coping skills training,
and targeted support for social competence (e.g., struc-
tured social skills interventions or school-based counsel-
ing). Monitoring during predictable stress transitions (e.g.,
academic demands, peer stress, examination periods) may
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also be warranted in clinical follow-up, as low resilience
may become clinically salient when environmental de-
mands exceed available coping resources [21,23,24]. Fu-
ture longitudinal and intervention studies are needed to di-
rectly examine whether early psychological or family-based
interventions targeting emotion regulation and resilience
can improve long-term adaptation in this subgroup. Impor-
tantly, these clinical considerations should be interpreted
as hypothesis-generating rather than evidence-based treat-
ment recommendations, given the exploratory and cross-
sectional design of the present study. The findings do not
establish causal pathways or intervention efficacy, but in-
stead suggest directions for future longitudinal and inter-
ventional research. This interpretation should be consid-
ered provisional and requires confirmation in larger and
preferably longitudinal samples to establish its stability and
clinical significance.

Notably, differences in perceived competence were
specific to the social domain, whereas academic and be-
havioral competence did not differ across profiles. This
domain-specific pattern suggests that reduced resilience
may be particularly salient in contexts requiring flexible in-
terpersonal regulation rather than reflecting a generalized
functional impairment [17,57].

4.3 Medication Patterns Across Emotional Profiles

Medication use differed systematically across emo-
tional profiles. Methylphenidate treatment was more fre-
quent in the Low Emotion Dysregulation / High Resilience
/ Low Internalizing profile, whereas SSRI use and internal-
izing comorbidity were most prevalent in the High Emotion
Dysregulation / Low Resilience / High Internalizing pro-
file. This co-occurrence is clinically expected and likely
reflects indication-driven prescribing in naturalistic settings
[58], whereby SSRIs are preferentially initiated when anx-
iety and depressive symptoms are prominent, rather than
implying that SSRI treatment accounts for the emotional
profile itself [59]. Accordingly, these findings should be
interpreted descriptively.

Beyond its established effects on attention and be-
havioral control, accumulating evidence suggests that
methylphenidate may also exert modulatory effects on emo-
tional functioning in some individuals with ADHD [3,60].
Experimental and clinical studies indicate that stimulant
treatment can reduce emotional lability [61,62], improve
frustration tolerance [63], and attenuate affective reactiv-
ity [64], potentially through enhanced top-down regula-
tory control [11,65]. While the present cross-sectional de-
sign precludes conclusions regarding medication effects,
the clustering of methylphenidate use within the Low Emo-
tion Dysregulation / High Resilience / Low Internalizing
profile is compatible with the possibility that effective stim-
ulant treatment may contribute to emotional stabilization in
a subset of adolescents [60,64]. However, given indication
bias and unmeasured treatment history, these observations
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should not be interpreted as comparative effectiveness evi-
dence.

Importantly, SSRIs should not be interpreted as
first-line treatments for emotion regulation difficulties in
ADHD, but rather as treatments initiated in response to clin-
ically significant anxiety or depressive symptoms [59,66].
Conversely, while stimulant medications are primarily in-
dicated for core ADHD symptoms, accumulating evidence
suggests that they may indirectly support emotional regu-
lation in some individuals [61,62,65], although this possi-
bility cannot be evaluated within the present cross-sectional
design.

Finally, the higher prevalence of SSRI use in the High
Emotion Dysregulation / Low Resilience / High Internal-
izing profile underscores the clinical complexity of manag-
ing comorbid internalizing symptoms in ADHD [66,67,68].
These patterns highlight the importance of integrated treat-
ment planning that considers emotional regulation capaci-
ties alongside symptom severity [67,69], rather than con-
ceptualizing internalizing symptoms as secondary or unre-
lated concerns [70,71].

4.4 Parental Factors and Adolescent Autonomy

In the present study, parental self-reported emotion
regulation difficulties and resilience did not differ across
adolescent emotional profiles. Although parental emotion
regulation and resilience were examined as correlates of
the adolescent profiles, we did not include them in the
clustering model to preserve a parsimonious adolescent-
focused profile solution and to avoid conflating informant-
level constructs. This finding is consistent with prior re-
search indicating that associations between parental regu-
latory traits and adolescent emotional functioning may at-
tenuate during adolescence, a developmental period marked
by increasing emotional autonomy and a gradual shift away
from family-centered regulation processes [28].

The existing literature on parental influences in
ADHD similarly suggests stronger and more consistent as-
sociations in early childhood, with more heterogeneous and
context-dependent findings emerging during adolescence
[26]. One plausible explanation is that trait-level parental
self-report measures may have limited sensitivity in captur-
ing adolescent emotional heterogeneity in cross-sectional
clinical samples, particularly when adolescents’ emotional
functioning is increasingly shaped by extra-familial con-
texts such as peer relationships, school environments, and
self-directed regulation strategies [24]. During this devel-
opmental stage, resilience may be more strongly influenced
by peer connectedness, social acceptance, and perceived
support outside the family, potentially weakening observ-
able associations with parental trait-level characteristics as-
sessed at a single time point [72].

In addition, participation-related selection bias can-
not be excluded. Parents who consent to research par-
ticipation and complete self-report measures during out-
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patient visits may represent a relatively more regulated
or resourceful subgroup, thereby restricting variability in
parental emotion regulation and resilience scores and fur-
ther attenuating between-group differences [73,74]. Impor-
tantly, these findings should not be interpreted as evidence
against family-level influences on adolescent emotional
functioning. Rather, they suggest that adolescent emotional
profiles may not map directly onto parental self-reported
regulatory traits when assessed cross-sectionally. Longitu-
dinal and multi-informant designs incorporating parental,
peer, and contextual factors may be better suited to disen-
tangle dynamic parent—adolescent regulatory processes and
their evolving contributions to emotional resilience across
development.

4.5 Limitations

Several limitations warrant consideration.  First,
the cross-sectional design precludes conclusions regarding
temporal ordering or causal pathways, including those im-
plied by mediation analyses, which should therefore be
interpreted as a statistical decomposition of associations
rather than evidence of directionality. Second, clustering
solutions are inherently sample- and variable-dependent;
alternative indicators, informants, or analytic approaches
may yield different profile structures, underscoring the need
for replication in independent samples. In addition, the ex-
clusive use of a single clustering method (k-means) may
limit the robustness of the identified profiles. Future stud-
ies employing alternative model-based approaches, such as
latent profile analysis, would help to confirm cluster re-
producibility. Third, reliance on adolescent self-reports for
the core clustering variables may introduce shared-method
variance, potentially inflating associations among emotion
regulation difficulties, resilience, and internalizing symp-
toms. Fourth, although the sample size was adequate for
exploratory clustering and mediation analyses, larger and
more diverse samples are needed to enhance generalizabil-
ity and to examine the stability of emotional profiles across
developmental stages and clinical contexts. Fifth, parental
emotion regulation and resilience were assessed using self-
report measures in a volunteer clinical sample, which may
have restricted variability due to participation-related se-
lection effects and limited the detection of between-profile
differences at the parent level. In addition, although ba-
sic family-level indicators such as parental education, fam-
ily psychiatric history, and family structure were exam-
ined and did not differ significantly across clusters, broader
socio-environmental factors (e.g., detailed socioeconomic
indicators, family stress levels, school quality, and peer or
social support) were not assessed in depth. These con-
textual dimensions may contribute meaningfully to emo-
tional profile differentiation and external validity. Fi-
nally, medication use was assessed naturally and cross-
sectionally; therefore, treatment effects cannot be disen-
tangled from indication bias, illness severity, treatment du-
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ration, or prior treatment history. In addition, medication
status was not included as a covariate in the clustering or
mediation analyses, which may have influenced the ob-
served profile differences and should be considered when
interpreting these findings. Future studies should examine
whether similar emotional profiles are observed in younger
children and adults with ADHD, and whether profile struc-
ture varies across developmental stages. Although our sam-
ple was clinically referred, similar emotional configurations
may plausibly be observed dimensionally in non-clinical or
school-based populations, albeit with different prevalence
and clinical salience. Replication in community samples is
needed to evaluate external validity and the stability of the
profile structure outside specialty care settings. The iden-
tified cluster structure may be partly dependent on the spe-
cific clustering algorithm and the selected variables, and
thus should be interpreted as exploratory and subject to
replication in independent samples.

5. Conclusions

Adolescents with ADHD exhibit distinct emotional
profiles defined by differing configurations of emotion reg-
ulation difficulties, resilience, and internalizing symptoms.
These profiles are clinically meaningful, relate to perceived
social functioning, gender distribution, internalizing co-
morbidity, and medication patterns, and are largely inde-
pendent of core ADHD symptom severity. Emotion regu-
lation difficulties were statistically associated with the re-
lationship between resilience and internalizing symptoms,
highlighting their central role in adolescent emotional func-
tioning.

Taken together, these findings support a shift from a
uniform emotional risk model in ADHD toward profile-
informed and developmentally sensitive assessment. Brief
and routinely feasible self-report measures of emotion reg-
ulation and resilience may complement standard symptom-
based evaluations and assist clinicians in identifying ado-
lescents who require different emphases in clinical formu-
lation and care planning. In particular, the identification
of a Low-resilience silent profile underscores the impor-
tance of assessing adaptive capacity even when overt symp-
toms appear modest, as such adolescents may remain vul-
nerable under increasing developmental or contextual de-
mands, while the highly vulnerable profile highlights the
need for integrated interventions targeting both emotional
regulation and internalizing symptoms alongside standard
ADHD treatment.

Availability of Data and Materials

The data that support the findings of this study are
available from the corresponding authors upon reasonable
request.
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