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Abstract

Investigating the associations between emotional regulation difficulties and ADHD dimen-
sions, this study employs network analysis to examine the interrelations among emotional
regulation dimensions (as measured by the Emotional Regulation Strategies-36; DERS-
36), affect lability (assessed using the Affect Lability Scale-18; ALS-18) and ADHD di-
mensions (Inattention, Hyperactivity, and Impulsivity, based on the Current Symptom
Scale; CSS). Reflecting on the complexity of ADHD, this research contributes to the
emerging discourse on the potential inclusion of emotional regulation difficulties within
the ADHD diagnostic criteria, particularly in adult populations. A total of 532 adults [#
man=144; women=388; mean age (SD)=32.98 years (12.97 years)] from the general
community were assessed. The network findings showed that the two highest values for
strength centrality were DERS-36 strategies and ALS-18 depression. Within the DERS-36,
ALS-18, and ADHD dimensions, 33%, 100%, and 11.11% of edges, respectively, were
non-zero after regularisation, indicating significant connections, especially with Inatten-
tion. For edges involving the ADHD dimensions, only ALS-18 depression and DERS-36
goal showed non-zero unique associations with IA. This study is the first to examine
DERS-36 and ALS-18 subdimensions alongside the three ADHD dimensions within a
regularised partial correlation network. The results indicate that only a small number of
emotion-related dimensions show direct associations with ADHD dimensions, suggesting
selective rather than widespread associations among these constructs.
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Introduction

According to the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders
(DSM-5; American Psychiatric Association [APA], [1], Attention-Deficit/Hyperactivity
Disorder (ADHD) is characterized by two core symptom domains: inattention (IA; nine
symptoms) and hyperactivity/impulsivity (HY/IM; nine symptoms). Although the DSM-
5-TR groups HY and IM as a single diagnostic domain, substantial empirical evidence indi-
cates that, in adults, hyperactivity and impulsivity reflect partially distinct dimensions [2,
3]. Accordingly, the present study examined three symptom dimensions (IA, HY, and IM)
to capture these distinctions more precisely.

Some experts have proposed that difficulties in emotion regulation could be another
defining feature of ADHD [4-6], especially in adults [7, 8]. Nonetheless, contemporary
evidence indicates that difficulties in emotion regulation and affective lability are associated
but conceptually distinct from core ADHD symptomatology [5, 9, 10].

Emotion regulation refers to the processes through which individuals monitor, modify,
and respond to emotional experiences in ways that facilitate adaptive functioning [11, 12].
Difficulties in emotion regulation, typically operationalised using the DERS-36, reflect
disruptions in these processes across domains such as emotional clarity, impulse control,
goal-directed behaviour, and access to effective strategies [13]. A related yet conceptually
distinct construct is affective lability, assessed by the ALS-18, which captures rapid and
pronounced shifts between emotional states rather than difficulties in regulatory processes
[14]. Although these constructs can be correlated and often co-occur in ADHD [5, 15, 16],
they reflect different aspects of emotional functioning that may show divergent patterns of
association with ADHD symptom dimensions.

Difficulties in Emotional Regulation, Dysfunctional Emotional Regulation, and
Affect Lability

Emotion regulation refers to the processes involved in monitoring, modifying, and respond-
ing to emotional states in ways that support adaptive functioning [12, 17]. Difficulties in
emotion regulation, operationalised using the DERS-36, reflect disruptions in these pro-
cesses, including limited access to effective regulation strategies, problems with impulse
control, and challenges in goal-directed behaviour during emotional arousal [13]. Affective
lability, assessed by the ALS-18, represents a related but conceptually distinct construct that
refers to rapid and pronounced shifts between emotional states rather than deficits in regula-
tory processes [14]. Although these constructs may co-occur and both are relevant within
ADHD research [5, 15], they capture different aspects of emotional functioning. Accord-
ingly, in this study, the term “difficulties in emotion regulation” refers specifically to the
multidimensional regulatory processes assessed by the DERS-36, whereas “affective labil-
ity” refers to emotional instability as assessed by the ALS-18.

Although subscales within the ALS-18 use terms such as depression, anxiety, or anger,
these labels describe fluctuations between emotional states, not the persistent mood states
characteristic of internalising disorders. Internalising symptoms (e.g., sustained sadness,
prolonged worry) reflect chronic negative affect, whereas affective lability reflects vari-
ability and rapid shifts across affective states. Clarifying this distinction is essential for
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interpreting ALS-18 dimensions as indicators of emotional instability rather than markers
of internalising psychopathology.

Dysfunctional Emotional Regulation and Affect Lability in ADHD

A qualitative review by Shaw et al., [9]concluded that 34—70% of adults with ADHD also
experience difficulties in emotion dysregulation. Existing studies show that both dysfunc-
tional emotion regulation [9, 18, 19] and affect lability [8, 16, 20, 21] are positively and
strongly associated with ADHD. Based on the emotion regulation model proposed by Gross
[12], the meta-analysis by Graziano and Garcia [15], which involved 77 studies of chil-
dren and adolescents (N = 32,044), concluded that ADHD was associated with the greatest
impairment in affect lability (weighted effect size d = 0.95), followed closely by dysfunc-
tional emotion regulation (effect size d = 0.80), and to a lesser extent empathy/callous—
unemotional traits (weighted effect size d = 0.68) and emotion recognition/understanding
(weighted effect size d= 0.64). Similarly, the meta-analysis by Beheshti et al., [5], which
included 13 studies of adults (N = 2,535), found that affect lability and dysfunctional emo-
tion regulation have strong associations with ADHD (Hedges’ g = 1.30 for affect lability and
Hedges’ g = 1.17 for dysfunctional emotion regulation). Overall, existing data indicate that
among the various dimensions of emotional functioning, ADHD is most strongly associated
with affect lability and dysfunctional emotion regulation, with the association being slightly
stronger for affect lability.

Limitations in Existing Findings

Overall, there is substantial evidence linking dysfunctional emotion regulation, affect labil-
ity, and ADHD; however, existing research remains limited in several important ways.

First, past studies have typically examined ADHD as a unitary construct rather than dif-
ferentiating its core symptom dimensions (i.e., [A, HY, and IM in adults). As a result, less
is known about whether specific emotional processes demonstrate unique associations with
distinct ADHD domains.

Second, although dysfunctional emotion regulation and affect lability are multidimen-
sional constructs [13, 14, 22], prior work has often relied on total or composite scores. This
approach may obscure whether only particular facets of emotional functioning are uniquely
implicated in ADHD. The DERS-36 comprises six subdimensions (nonacceptance, impulse,
goals, awareness, strategies, and clarity), whereas the ALS-18 comprises three (anxiety/
depression, depression/elation, and normal/anger). Accordingly, associations with ADHD
may be selective rather than uniform across subdimensions.

Consistent with this possibility, individuals with ADHD score higher than healthy con-
trols across all ALS-18 dimensions [8, 23, 24]. Correlational findings further show that all
six DERS-36 dimensions are positively associated with IA, while all but awareness are
associated with HY/IM [25]. When multivariate approaches are applied, however, these
patterns become more specific. Using network analysis, Albesisi and Overton, [25]dem-
onstrated that only clarity and goals were uniquely associated with A, whereas nonaccep-
tance, goals, impulse, and clarity were uniquely associated with HY. Similarly, Tharaud and
Nikolas, [26] reported selective, rather than pervasive, links between emotion regulation
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subdimensions and ADHD symptoms. These findings suggest that broad bivariate associa-
tions may overestimate the specificity of emotional-ADHD relationships.

Third, dysfunctional emotion regulation and affective lability are strongly interrelated.
High intercorrelations have been documented within the DERS-36 (with the exception of
awareness; [13, 27, 28]), within the ALS-18 [14, 29-31], and across the two measures [29,
32]. Consequently, observed associations with ADHD may reflect shared variance among
emotional processes rather than unique contributions. Because most studies have not simul-
taneously modelled these shared associations, the specificity of previous findings remains
unclear.

Although affect lability and difficulties with emotion regulation are sometimes viewed
as overlapping constructs (Marwaha et al., 2013), neuroimaging evidence indicates they
are distinct. Silvers et al., [33] reported that affect lability was positively associated with
heightened amygdala activation during emotional reactivity tasks, whereas emotion regula-
tion difficulties were negatively associated with recruitment of the left inferior frontal gyrus
during regulatory control tasks. Given that affect lability reflects rapid, intense, and unstable
emotional shifts (a bottom-up process), whereas emotion regulation difficulties concern
challenges in modulating these emotions and their behavioural consequences (a top-down
process), examining both constructs within the same analytic framework provides a more
nuanced understanding of their respective contributions to ADHD.

Taken together, these limitations demonstrate that clarifying how emotional function-
ing relates to ADHD requires a multivariate approach that simultaneously models multiple
emotional subdimensions and ADHD symptom dimensions while controlling for shared
variance across all variables. Traditional approaches such as partial correlations or mul-
tiple regression cannot achieve this: partial correlations isolate pairwise relations but do
not adjust for all relevant shared variance, whereas regression models treat variables as pre-
dictors or outcomes without modelling interdependencies among them. Network analysis
offers an alternative framework that enables the estimation of unique associations among all
dimensions within a single interconnected system.

Network Analysis and Centrality

Network analysis provides a framework for empirically examining patterns of association
among psychological variables within a multivariate system [34, 35]. In these models, vari-
ables are represented as nodes, and edges represent statistical associations between nodes,
with edge weights indicating their strength. In psychological networks, edges are typically
estimated using partial correlations, which capture the unique association between two
nodes after controlling for all others.

To improve interpretability and reduce spurious associations due to sampling variability,
contemporary network models commonly apply regularisation techniques that shrink small
edges toward zero (Epskamp & Fried, 36. Regularised partial correlation networks, such
as those estimated using the EBICglasso procedure, yield sparser structures that highlight
the most robust associations among variables [37]. As a result, the pattern of edges identi-
fied in network models often differs from those obtained using zero-order correlations or
regression analyses, offering complementary insights into the organisation of psychological
constructs [38].
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In addition to estimating edges, network analysis provides centrality indices that quantify
how strongly each node is connected to others in the network. In cross-sectional Gauss-
ian graphical models, strength centrality (i.e., the sum of absolute non-zero edge weights
connected to a node) is the most commonly interpreted metric [39, 40]. Nodes with higher
strength centrality are more strongly interconnected within the network and may occupy
structurally prominent positions. Although centrality does not imply causality or tempo-
ral influence [41, 42], it offers a descriptive indicator of relative connectedness within the
system.

Applied to ADHD and emotional functioning, network analysis enables the simultane-
ous examination of unique associations among ADHD symptom dimensions, difficulties
in emotion regulation, and affective lability. This approach allows identification of which
emotional subdimensions remain uniquely connected to specific ADHD symptoms once
shared variance across all variables is taken into account, thereby addressing key limitations
of prior analytic approaches.

Aims of the Study

The present study aimed to examine the network of associations among difficulties in emo-
tion regulation (DERS-36 subdimensions), affective lability (ALS-18 subdimensions), and
ADHD symptom dimensions (IA, HY, and IM) in a community sample of adults. Regular-
ised partial correlation network analysis was used to estimate unique associations among all
included dimensions while accounting for shared variance across the system.

Consistent with evidence that separating HY and IM yields clearer associations in adults
[2, 3], IA, HY, and IM were modelled as distinct nodes. The resulting network was exam-
ined in terms of overall structure, edge weights, strength centrality, and the stability of these
estimates.

Based on prior findings, it was expected that subdimensions within the DERS-36 and
ALS-18 would show multiple positive associations with one another, and that only a subset
of emotional subdimensions would demonstrate unique associations with ADHD symptom
dimensions. However, given the limited theoretical basis for predicting specific subdimen-
sion-level pathways, no directional or edge-specific hypotheses were specified.

Method
Participants

Adults from the general community aged 18 to 65 years (mean age=32.98, SD=12.97)
were recruited to participate in the study. Supplementary Table S1 provides background
information on the initial group of 532 participants. As shown, the sample comprised 144
men (mean age=34.00, SD=13.01) and 388 women (mean age=32.60, SD=11.95). There
was no significant difference between the gender groups in age, t(530)=1.104, p =.270. The
majority of participants were either full-time employed or students, had completed higher
(university-level) education, and were in some form of relationship (Supplementary Table
S1). A small proportion of the sample self-reported a formal diagnosis of ADHD, compris-
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ing 7 men and 10 women (total n=17). One participant (female) self-reported a diagnosis of
oppositional defiant disorder (ODD).

Virtually all participants (N=525) in the current study were also involved in another
study submitted for publication (Gomez & Houghton, submitted). However, that study
examined the incremental validity of difficulties in emotion regulation beyond trait impul-
sivity in predicting ADHD symptoms of inattention and hyperactivity/impulsivity, as well
as oppositional defiant disorder symptoms in adults, and did not involve network analysis.

Measures

All participants completed a demographic questionnaire assessing age, gender, education,
employment status, relationship status, and self-reported diagnoses of ADHD and ODD.
They also completed the following self-report questionnaires: the Affect Lability Scale-18
(ALS-18; [14]), the Difficulties in Emotion Regulation Scale-36 (DERS-36; [13]), and the
Current Symptom Scale (CSS; [43]).

The Affect Lability Scale-18 (ALS-18 Oliver and Simons, [14])

The ALS-18 is a self-report measure assessing affect lability, defined as rapid and pro-
nounced shifts between emotional states. It was derived from the original 58-item ALS [22]
and comprises three subscales: anxiety/depression, depression/elation, and normal/anger.
Items are rated on a four-point Likert scale ranging from 0 (“very uncharacteristic of me”) to
3 (“very characteristic of me”), with higher scores indicating greater affective lability. The
ALS-18 has demonstrated good construct, convergent, and factorial validity across clinical
and community samples, including adults with ADHD and other forms of psychopathology
[24, 29, 30]. Prior research has consistently shown that adults with ADHD score higher
than healthy controls across all ALS-18 subdimensions [8, 23, 24], supporting its crite-
rion validity in ADHD research. In the present study, internal consistency was high, with
Cronbach’s alpha values of 0.91 (anxiety/depression), 0.91 (depression/elation), and 0.88
(normal/anger).

Difficulties in Emotional Regulation Strategies- 36 (DERS-36 Gratz and Roemer, [13])

The DERS-36 is a self-report measure assessing multiple dimensions of emotion regula-
tion difficulties. The scale consists of 36 items forming six subscales: nonacceptance of
emotional responses, difficulties engaging in goal-directed behaviour, impulse control dif-
ficulties, lack of emotional awareness, limited access to emotion regulation strategies, and
lack of emotional clarity. Items are rated on a five-point Likert scale ranging from 1 (‘“almost
never”) to 5 (“almost always”), with higher scores indicating greater difficulties in emotion
regulation. Several items are reverse coded prior to scoring, in accordance with standard
scoring procedures. The DERS-36 has demonstrated strong construct validity, factorial
validity, and convergent validity across clinical and non-clinical adult samples [13, 27, 28].
Its multidimensional structure has been replicated consistently, and the scale has shown
robust associations with a range of psychopathology, including ADHD, supporting its valid-
ity for examining emotion regulation processes in adult populations. In the present study,
internal consistency for the DERS-36 subscales was acceptable to excellent, with Cron-
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bach’s alpha values of 0.84 (awareness), 0.84 (clarity), 0.87 (impulse), 0.88 (goal-directed
behaviour), 0.93 (nonacceptance), and 0.91 (strategies).

Current Symptom Scale (CSS Barkley and Murphy, [43])

ADHD symptoms were assessed using the Current Symptom Scale (CSS), a self-report
measure comprising the 18 DSM-IV/DSM-IV-TR ADHD symptoms, which correspond
closely to DSM-5 ADHD criteria. Participants rated the frequency of each symptom over
the previous six months on a four-point Likert scale ranging from 0 (“never or rarely”) to 3
(“very often”), with higher scores reflecting greater symptom severity. The CSS has demon-
strated good construct validity, criterion validity, and reliability in adult samples and is com-
monly used in ADHD research [43, 44]. Consistent with prior evidence indicating improved
model fit and interpretability when hyperactivity and impulsivity are treated as separable
dimensions in adults [2, 45], inattention (IA), hyperactivity (HY), and impulsivity (IM)
were modelled as distinct symptom dimensions. In the present study, internal consistency
was good for IA (o = 0.89) and acceptable for HY (o = 0.74) and IM (a0 = 0.73).

Procedure

Approval for the study was obtained from the Human Research Ethics Committee of XXX
University (blinded for review). Following approval, the study was advertised widely on the
university’s noticeboards, social media platforms (e.g., Facebook), the Australian Psycho-
logical Society’s website, and general community locations such as bus stops. Participants
were recruited online over a two-month period using SurveyMonkey. Respondents accessed
the survey by clicking a link that directed them to the questionnaires, the order of which
was counterbalanced. Completion of the survey was taken as indication of informed con-
sent. Participants recruited via the XXX University psychology participant pool received
research participation credit, whereas all other participants received no incentive for taking
part.

Statistical Procedure

A regularised Gaussian Graphical Model (GGM) was estimated using the network module
in JASP version 0.14.1.0 (JASP Team, 2018). In this model, nodes represent variables and
edges represent partial correlations conditioned on all other nodes. Edges were estimated
using the EBICglasso algorithm, which applies graphical LASSO regularisation alongside
the Extended Bayesian Information Criterion to obtain a sparse and interpretable network
[37]. Although regularisation reduces the estimation of very small or unstable edges, it
does not eliminate the possibility that retained edges may still reflect sampling variation;
accordingly, edges should be interpreted cautiously, particularly in cross-sectional networks
(Epskamp & Fried, [36]. The gamma hyperparameter was set at 0.5, a value shown to bal-
ance parsimony and accuracy in psychological networks (Epskamp & Fried, [36]. Twelve
nodes were included in the network, resulting in 66 possible edges, and the sample size (n=
532) exceeded this number, supporting the stability of the estimation. Node placement in the
visualisation was based on the Fruchterman—Reingold force-directed layout, which arranges
nodes by simulating attractive forces between connected nodes and repulsive forces between
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all nodes; thus, nodes connected by stronger edges tend to appear closer together, although
their spatial arrangement has no substantive psychological interpretation [46].

Strength centrality was used as the primary centrality index, given it demonstrated sta-
bility and interpretability in cross-sectional GGMs [39, 40]. Other centrality indices, such
as betweenness and closeness, have shown limited stability and interpretability in psycho-
logical networks, and centrality estimates do not imply causal influence; therefore, cen-
trality indices were interpreted descriptively and with caution [36, 41, 42]. Accordingly,
betweenness and closeness centrality were not interpreted substantively and are reported for
transparency only. Edge-weight magnitude was interpreted using the effect size guidelines
proposed by Christensen and Golino [47]. Network stability and accuracy were assessed
using non-parametric bootstrapping with 1,000 resamples. Edge-weight precision was eval-
uated using 95% bootstrap confidence intervals, and centrality stability was examined using
case-dropping subset bootstrapping [36]. Full technical details of the analytic procedure are
provided in the Supplementary Materials (see Appendix A).

Results
Missing Data, Descriptive Statistics, and Correlations

In total, three participants had missing values for items in the ALS-18. For the network
analysis, missing data were handled using the pairwise deletion method, meaning that 529
participants were included in the network model. Supplementary Table S2 shows the mean
and standard deviation scores for the DERS-36, ALS-18, and CSS dimensions for these 529
participants. As shown, the two dimensions with the highest mean scores were DERS-36
strategies and DERS-36 awareness.

Supplementary Table S3 presents the intercorrelations of all study dimensions. As shown,
except for DERS-36 awareness and DERS-36 goal, all other DERS-36 emotion regulation
dimensions correlated significantly and positively with one another. DERS-36 awareness
and DERS-36 goal did not correlate significantly. Based on Cohen’s [48] guidelines for
interpreting effect sizes (small = 0.10, medium = 0.30, large = 0.50), these correlations were
all in the medium or large range.

All DERS-36 subdimensions correlated significantly and positively with IA, with small
effect sizes. Except for DERS-36 awareness, all DERS-36 subdimensions also correlated
significantly and positively with HY, again with small effect sizes. Additionally, with the
exception of DERS-36 awareness, DERS-36 clarity, and DERS-36 nonacceptance, all other
DERS-36 subdimensions correlated significantly and positively with IM, with small effect
sizes. DERS-36 awareness and DERS-36 clarity showed medium-sized correlations with
several other DERS-36 dimensions, whereas most remaining associations (except with
DERS-36 goal) were in the small range.

Network Analysis
Given the aims of the study, the results focus on the network graph (data structure), cen-

trality indices, and edge-weight values. Additionally, the results related to establishing the
stability and reliability of the centrality and edge-weight findings are also reported. As there
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were 12 variables (nodes) in the network model, the number of potential edges was 66.
However, the application of Markov Random Fields with regularisation reduced the number
of estimated edges to 36 (sparsity = 0.45).

Overview of Key Findings

To aid interpretation, the most important results of the network analyses are summarised here
before presenting full technical details. First, emotional-functioning dimensions showed
the strongest and most numerous associations within their respective measures, with rela-
tively few meaningful connections across the DERS-36 and ALS-18. Second, among all
emotional subdimensions, only two demonstrated unique associations with ADHD symp-
toms once shared variance was controlled: ALS-18 depression and DERS-36 goal, both of
which were linked exclusively to inattention. Third, no DERS-36 or ALS-18 subdimensions
showed retained regularised associations with hyperactivity or impulsivity in the multivari-
ate system. These findings indicate that most emotion-related associations reflect internal
structure within each measure, while the links between emotional functioning and ADHD
are highly selective and specific to inattention.

Visualization of the Network

The relationships among the ADHD nodes in the network are represented visually in Fig. 1.
As shown, the DERS-36, ALS-18, and ADHD dimensions are positioned in distinct sections
of the network. The ADHD dimension IA appears near the centre, bridging the DERS-36,
ALS-18, and ADHD dimensions. The edges in the graph vary in length, intensity, and thick-

Group 1

: DERawareness

: DERSclarity

: DERSimpulse

: DERSgoal

: DERSnonacceptance
: DERSstrategies

O WN =

Group 2

7: ALanxiety_depression
8: ALdepression

9: ALanger

Group 3

10: ADHD_IA
11: ADHD_HY
12: ADHD_IM

Fig. 1 Graphical display of the network. Blue lines represent positive associations, and red lines nega-
tive associations. The thickness and brightness of an edge indicate the association strength. The layout is
based on the Fruchterman—Reingold algorithm that places the nodes with stronger and/or more connec-
tions closer together and the most central nodes into the centre
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ness, indicating variation in the strength of associations between nodes. Apart from the edge
between DERS-36 awareness and DERS-36 goal, which was red (negative), all other edges
were blue, indicating generally positive associations.

Centrality of the Nodes in the Network

The centrality of the nodes in the network is shown in Table 1 (reproduced as a figure in
Fig. 2). Regarding degree (strength) values, the two nodes with the highest centrality were
DERS-36 strategies and ALS-18 depression.

Edge Weights for the Difficulties in Emotional Regulation Dimensions in the
Network

The weight matrix between nodes is shown in Table 2. When focusing on edges involving
the difficulties in emotion regulation dimensions, large positive edge weights were observed
between DERS-36 awareness and DERS-36 clarity, and between ALS-18 anxiety/depres-
sion and ALS-18 depression. Positive moderate edge weights were present for associa-
tions involving DERS-36 impulse with DERS-36 strategies and ALS-18 anger; DERS-36
goal with DERS-36 strategies; DERS-36 goal with DERS-36 nonacceptance; and ALS-
18 depression with ALS-18 anger. Positive small edge weights were found for DERS-36
impulse with DERS-36 goal;, DERS-36 strategies with ALS-18 anxiety/depression; and
ALS-18 anxiety/depression with ALS-18 anger. Across the possible 55 (10+9 x 10/2) edges
involving the difficulties in emotion regulation dimensions, only 10 (18.18%) could be con-
sidered substantively important (i.e., small, moderate, or large in effect size). Of these 10
edges, eight occurred within the same measure (five within the DERS-36 and three within
the ALS-18), while only two edges (11.11% of the 18 possible cross-measure edges) con-
nected dimensions across the DERS-36 and ALS-18.

To clarify whether the structure of emotion-related associations in the full network was
influenced by the inclusion of ADHD dimensions, and to evaluate the robustness of the

Table 1 Centrality indices inthe  yariable Betweenness  Closeness  Strength Expected
network analysis influence

DERS-awareness -0.85 -0.91 -1.46 -2.04
Higher numbers indicate that DERS-.clanty 0.08 -0.40 0.45 0.56
the variable is more central to DERS-impulse ~ -0.38 0.29 0.65 0.71
the network. Centrality indices DERS-goal 0.69 1.05 0.30 -0.56
are reported for completeness. DERS-nonaccep- -1.00 -0.37 -1.06  -0.74
Interpretation in the present tance
swdy foeuses onstrength - DERS-strategies 0.8 0.97 171 150
centrality, which is considere .
the most stable and interpretable ALS - gnxlety/ -0.69 0.24 0.63 0.70
metric in cross-sectional depression
Gaussian graphical models. ALS - depression  0.08 0.82 1.30 1.20
Betweenness and closeness ALS - anger -0.69 0.06 -0.28 0.02
centrality have shown limited CSS - inattention ~ 2.38 1.41 2029 0.0l
reliability and validity in css 0.54 143 0.93 -0.46
psychological networks and hyperactivit ’ ’ ’ ’
should not be interpreted as yp Y
indicators of causal influence or CSS . -1.00 -1.73 -1.01 -0.89

- impulsivity

intervention targets [39, 41, 42]
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Betweenness Closeness Degree Expected Influencg
14
2
1=ADHD_IM
31 10 = DERSimpulse
4 4 11 = DERSclarity
54 12 = DERawareness
2 =ADHD_HY
61 3=ADHD_IA
74 4 = AlLanger
84 5 = ALdepression
6 = ALanxiety_depression
1 7 = DERSstrategies
104 8 = DERSnonacceptance
14 9 = DERSgoal
124
10 1 2 "0 1 1.0 1 24 0 1

Fig.2 Centrality plots for the nodes in the network. Values shown on the x-axis are standardized z-scores

emotional-functioning edges, additional post hoc networks were estimated. These supple-
mentary models were designed to determine whether the pattern of connections among
DERS-36 and ALS-18 dimensions persisted when examined independently of the broader
combined network.

Given these aims, separate post hoc networks were estimated for the DERS-36 dimen-
sions alone, the ALS-18 dimensions alone, and the combined DERS-36 and ALS-18 dimen-
sions. The edge weights for these models are presented in Supplementary Tables S4, S5 and
S6. Across all models, the pattern of edge weights closely resembled that observed in the
initial full network, indicating that associations among emotional-functioning dimensions
were not substantially altered by the inclusion or exclusion of ADHD symptom dimensions.

Edge Weights for the Difficulties in Emotional Regulation Dimensions with ADHD
Dimensions in the Network

For the edge weights between the difficulties in emotion regulation and the ADHD dimen-
sions, a moderate non-zero regularised edge weight emerged between ALS-18 depression
and A, and a small non-zero regularised edge weight emerged between DERS-36 goal and
IA. Thus, across the ADHD dimensions, only two (out of 27; 11.11%) emotion regulation
dimensions showed retained regularised associations—specifically, IA with ALS-18 depres-
sion and, to a lesser extent, DERS-36 goal.

Although our primary focus was on the edge weights linking the DERS-36 and ALS-18
dimensions with the three ADHD dimensions (IA, HY, and IM), a post hoc network analysis
was also conducted to examine associations involving a two-factor ADHD structure (IA and
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HY/IM). The edge-weight estimates for this model are shown in Supplementary Table S7.
Consistent with the main model, this post hoc analysis again revealed retained non-zero
edges only for IA with ALS-18 depression and DERS-36 goal, with no retained regularised
associations between HY/IM and any of the emotion regulation dimensions.

Stability of the Accuracy of Edge Weights and Centrality Strength Index

As shown in Supplementary Figure S1, for the initial network, when the case-dropping
bootstrapping method was applied to evaluate the stability of the centrality indices, the sta-
bility coefficient for strength (the centrality index used in this study) remained consistently
above 0.5 as the sample was gradually reduced to 25% of the original sample. This result
indicates adequate stability for the strength centrality index. As shown in Supplementary
Figure S2, when the bootstrap 95% non-parametric confidence interval (CI) method was
used to evaluate the stability of the edge weights, the Cls were relatively narrow around the
estimated edge-weight values, thereby supporting the stability and precision of the edge-
weight estimates.

Discussion

The present study examined the unique associations among difficulties in emotion regula-
tion, affective lability, and the three ADHD symptom dimensions using a regularised partial
correlation network. Overall, the findings revealed a far more selective pattern of relation-
ships than those suggested by traditional bivariate correlations. Although bivariate corre-
lations indicated widespread associations between emotional subdimensions and ADHD
symptoms, the network analysis revealed only two unique associations with inattention—
ALS-18 depression and, to a lesser extent, DERS-36 goal-—and no unique associations
with hyperactivity or impulsivity. This pattern suggests that many commonly reported links
between emotional dysregulation and ADHD symptoms may reflect shared variance across
emotional subdimensions rather than distinct relationships with specific ADHD symptom
domains.

Within the emotional-functioning measures, only a small subset of subdimensions dem-
onstrated unique connections, forming tighter clusters within the DERS-36 and ALS-18
rather than across them. This pattern suggests that difficulties in emotion regulation and
affective lability, despite being moderately correlated, operate as partially distinct constructs
once their shared variance is modelled. The broader network structure showed that the
DERS-36, ALS-18, and ADHD symptom dimensions formed three distinct clusters, with
inattention positioned at the interface of emotional and ADHD-related symptom dimen-
sions. Together, these findings refine current understanding of how emotional processes
relate to ADHD symptoms in adults, highlighting the specificity of associations and the
value of multivariate approaches for disentangling overlapping constructs.

Theoretical Implications of Our Network Findings
Several theoretical models propose that difficulties in emotion regulation are closely linked

to ADHD symptoms, particularly in adults [4-8]. If emotional dysregulation were broadly

@ Springer



244 Psychiatric Quarterly (2026) 97:231-251

characteristic of ADHD symptoms, one might expect consistent associations across emo-
tion-related dimensions and all ADHD symptom domains. Instead, the present network
identified a more selective pattern, in which only ALS-18 depression and, to a lesser extent,
DERS-36 goal, were uniquely associated with inattention, while no emotional dimensions
showed unique links with hyperactivity or impulsivity. This pattern is consistent with the
possibility that emotional difficulties may relate more strongly to inattentive features than to
hyperactive—impulsive symptoms in community adults.

These findings do not permit causal inference given the cross-sectional design and the
use of regularised partial correlations. Nevertheless, they are broadly consistent with the
view that emotion regulation difficulties are related to, yet conceptually distinct from, core
ADHD symptoms [5, 9, 10]. Taken together, the results suggest that particular emotional
processes, rather than global emotion dysregulation, may be especially relevant for under-
standing variability in adult ADHD symptom profiles, although this interpretation remains
provisional.

The network’s structure was also consistent with this interpretation. The DERS-36, ALS-
18, and ADHD dimensions formed distinct clusters, with inattention situated between the
emotional-functioning cluster and the other ADHD symptoms. This configuration aligns
with prior work suggesting that emotion regulation difficulties and affective lability are
separable constructs that may nonetheless show meaningful associations with ADHD symp-
toms, particularly inattention [5, 15].

Centrality findings offer additional, though descriptive, theoretical insight. DERS-36
strategies and ALS-18 depression showed the highest strength centrality, indicating that
limited access to regulatory strategies and depressive affective lability were the most inter-
connected emotional dimensions within the network. Although centrality indices cannot be
interpreted as indicators of causal influences or clinical priority [41, 42], strength central-
ity is considered the most stable metric in cross-sectional networks [39, 40]. Accordingly,
these findings suggest that these emotional processes may occupy structurally prominent
positions within the network, rather than implying direct causal or intervention relevance.

The separation of the DERS-36, ALS-18, and ADHD dimensions into distinct clusters
should also be interpreted with caution and does not imply that emotion regulation dif-
ficulties are unrelated to ADHD symptoms. Several alternative explanations are plausible,
including shared measurement structure, method variance, and the strong internal coherence
of questionnaire subscales. In addition, because the present sample did not include indi-
viduals with a formal ADHD diagnosis, the observed organisation of clusters may reflect
patterns characteristic of community samples rather than clinically diagnosed populations.
As such, the clustering pattern is best interpreted as reflecting multivariate associations and
measurement properties, rather than as evidence for or against emotional dysregulation as a
defining feature of ADHD symptoms.

Clinical Implications of our Network Findings
The potential clinical relevance of these findings lies in the observed patterning of emo-
tional processes within the broader ADHD—emotion network rather than in any causal

interpretation. Although strength centrality reflects the degree to which a dimension is inter-
connected within the network, it should not be interpreted as indicating causal influence,
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clinical importance or therapeutic leverage [41, 42]. Accordingly, any clinical implications
drawn from the present findings are necessarily preliminary and hypothesis-generating.

Within this network, limited access to emotion-regulation strategies (DERS-36 strate-
gies) and depressive affective lability (ALS-18 depression) were among the most intercon-
nected emotional dimensions. This pattern does not suggest that these processes should be
prioritised as treatment targets, but rather that they may tend to co-occur with a range of
other emotional difficulties. From a clinical perspective, this may indicate that these dimen-
sions could be relevant to explore when developing an individualised, formulation-oriented
understanding of a client’s difficulties.

The selective associations between inattention and only two emotional dimensions (i.e.,
ALS-18 depression and, more weakly DERS-36 goal) further suggest that emotional diffi-
culties in community adults may be most salient among those with higher inattentive symp-
tom levels. This does not imply that these emotional processes contribute to inattention, nor
that treating them would affect ADHD symptoms. Instead, these associations may simply
indicate that, during assessment, clinicians could consider screening for co-occurring emo-
tional instability or difficulties in goal-directed behaviour when individuals present with
inattentive concerns.

Importantly, these findings do not support the use of emotion regulation or affective
lability measures as diagnostic indicators of ADHD symptoms. Rather, they are more con-
sistent with a formulation-oriented approach, in which emotional dimensions are considered
alongside attentional symptoms when contextualising an individual’s presentation. Any
potential therapeutic relevance of these emotional processes remains speculative and cannot
be inferred from the present cross-sectional network. Future research using clinically diag-
nosed ADHD samples and longitudinal or experimental designs would be required before
such findings could inform treatment selection or intervention planning.

Research Implications of Our Network Findings

The present findings illustrate how network analysis may offer a complementary perspec-
tive on the relationships among emotion regulation difficulties, affective lability, and ADHD
symptom dimensions. Unlike traditional approaches that quantify shared variance through
correlations or regressions, regularised partial correlation networks aim to isolate associa-
tions that remain after conditioning on all other variables. This analytic focus may help
explain why the current pattern of associations—particularly the selective links between
inattention and only two emotional dimensions—differs from patterns typically observed in
correlational studies. These differences are likely to reflect methodological contrasts rather
than inconsistencies in the underlying constructs, underscoring the importance of using
multiple analytical frameworks when investigating complex psychological phenomena.

Given that the present study relied on a single non-clinical sample and a single modelling
approach, should be interpreted cautiously and regarded as preliminary. Nevertheless, the
results demonstrate the potential utility of network methods for clarifying how emotional
processes and ADHD symptoms relate when shared variance among numerous subdimen-
sions is taken into account. Future research integrating network analysis with correlational,
regression-based, or structural modelling approaches may help determine which associa-
tions consistently emerge across methods and which are more sensitive to analytic choices,
measurement structure, or sample characteristics.
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The findings also have implications for the measurement and conceptualisation of
emotion regulation. Although the DERS-36 and ALS-18 are widely used across diverse
psychopathology domains, the present network suggests that their subdimensions cluster
separately from ADHD symptoms and from one another, consistent with conceptualisa-
tions of emotion regulation and affective lability as related but non-overlapping constructs.
However, this interpretation remains tentative and may be influenced by measurement struc-
ture. Ongoing efforts to refine models of emotional functioning, such as meta-analytic work
identifying higher-order factors including disengagement, aversive cognitive perseveration,
and adaptive engagement [49], may be particularly informative when examined alongside
network analytic approaches. Such integrative work could help clarify which components
of emotional functioning show robust associations with ADHD symptoms across contexts
and which reflect broader emotional vulnerability factors.

Ultimately, longitudinal, experimental, and multi-method studies will be required to
determine the temporal ordering and potential mechanisms linking emotional processes
and ADHD symptoms. The present findings provide a descriptive, hypothesis-generating
foundation for this future work, but do not allow conclusions regarding causal pathways,
developmental processes, or intervention targets.

Study Limitations

Several limitations of the current study warrant consideration. First, although network mod-
els are often motivated by theoretical frameworks that conceptualise symptoms as mutually
interacting systems [34], the present analysis is based on cross-sectional data. Therefore, the
estimated edges represent conditional associations only and cannot be interpreted as causal
influences or temporal processes. Additionally, although several centrality indices were
computed, only strength centrality was interpreted, as other metrics (e.g., betweenness,
closeness) have demonstrated limited stability and unclear validity in cross-sectional psy-
chological networks. As such, centrality findings should be viewed as descriptive features
of the network structure rather than indicators of causal importance. Second, the sample
comprised non-clinical adults recruited from the general community, which limits the gen-
eralisability of the findings to clinical populations in which symptom severity, comorbidity
patterns, and emotional dysregulation profiles may differ.

Third, the study did not assess psychiatric comorbidities or neurodevelopmental condi-
tions that frequently co-occur with ADHD and are known to influence emotional function-
ing [50]. The absence of these variables may have introduced unmeasured confounding
into the network structure. In addition, the study did not collect information on participants’
history of psychological disorders or prior diagnoses. As a result, it is not possible to deter-
mine whether previously identified psychological conditions may have influenced patterns
of emotional regulation or ADHD symptoms in the network. This lack of diagnostic history
further limits the interpretability and generalisability of the findings, particularly in com-
parison with clinical samples [51-74].

Fourth, all constructs were measured using self-report instruments, which may differ
from clinician-rated or multimethod assessments and could influence the strength or pattern
of observed associations. Finally, the results are based on a single dataset and one modelling
framework; replication across independent samples and complementary analytic approaches
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is needed to assess the robustness of the network structure. Despite these limitations, the
study provides an initial examination of the joint network of adult ADHD symptoms, dif-
ficulties in emotion regulation, and affective lability. As such, it offers preliminary insights
that may guide future research into the emotional processes relevant to ADHD symptoms.

Supplementary Information The online version contains supplementary material available at https://doi.org
/10.1007/s11126-026-10270-x.
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