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Abstract

Externalizing disorders (Attention Deficit Hyperactivity Disorder (ADHD), Oppositional Defiant Disorder (ODD) and
Conduct Disorder (CD)) are frequent among children and adolescents referred to mental health services. Despite numer-
ous studies linking emotion dysregulation to both severity and symptoms of externalizing disorders, the strength of the
relationship is unclear. The purpose of this systematic review and meta-analysis was to evaluate the correlation between
emotion dysregulation (deficits in emotion regulation and emotional lability) and symptoms of externalizing disorders.
Embase OVID, Ovid MEDLINE and PsycINFO were systematically searched for eligible studies published up to June
2025. In total 75 studies involving 11,913 participants were included, with 63 studies on ADHD, 9 on ODD, 2 on ODD/
CD, and 1 on ADHD/ODD/CD. Results showed a moderate correlation between emotion dysregulation and symptoms
of externalizing disorders (r=0.35), with a higher correlation for emotional lability (»=0.47) than for emotion regulation
(r=0.24). No significant moderating effects were found for age, gender, continent, informant, ADHD subtype, comorbid-
ity or medication status. The findings indicate that emotion dysregulation, especially emotional lability, has a significant
relation to symptoms of externalizing disorders. PROSPERO [CRD420251061853].

Keywords Emotion Dysregulation - Externalizing Disorders - ADHD - Oppositional Defiant Disorder - Conduct
Disorder - Children and Adolescents - Meta-Analysis

Introduction

Symptoms of childhood mental disorders have traditionally
been divided into two broader dimensions, externalizing and
internalizing, a division which has been widely supported in
factor analyses [1, 2]. The externalizing disorders, Atten-
tion Deficit Hyperactivity Disorder (ADHD); Oppositional
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Defiant Disorder (ODD); and Conduct Disorder (CD), are
common in clinical samples of children and adolescents and
comprise a large proportion of referrals to mental health
services. ADHD has a reported prevalence of 7.2%, ODD
3.6% and CD 2.1% and all three disorders are reported to
be more prevalent in boys than girls [3, 4]. Comorbidity
between these disorders is very high; a recent meta-analysis
showed that 34.7% of children and adolescents diagnosed
with ADHD are also diagnosed with ODD and 10.7% with
CD [5]. Although ADHD is classified as a neurodevelop-
mental disorder and ODD and CD as disruptive behavior
disorders, their classification into externalizing disorders
remains relevant as they are all characterized by behavior

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s00787-026-03090-8&domain=pdf&date_stamp=2026-6-12
https://doi.org/10.1007/s00787-026-03090-8
mailto:urdurn@hi.is
http://orcid.org/0000-0002-2993-9359
http://orcid.org/0000-0003-0913-5473
http://orcid.org/0000-0001-7501-0033
http://orcid.org/0000-0003-3517-9285
http://orcid.org/0000-0002-8420-7521
http://orcid.org/0000-0003-2965-852X
http://orcid.org/0009-0009-7283-9378
http://orcid.org/0000-0002-4351-2810

European Child & Adolescent Psychiatry

problems related to impulsivity and rule-breaking behavior.
All three disorders are also associated with poorer social
functioning and frequent peer problems [6, 7].

Emotion regulation in children and adolescents with
externalizing disorders has received increased interest in
recent years. Emotion regulation is a complex construct and
there is considerable variety in its definition in the litera-
ture. The most widely used definition in clinical research
on children and adolescents describes emotion regulation
as the processes involved in modifying an emotional state,
influencing the expression, duration and intensity of emo-
tions [8, 9]. This applies not only to controlling negative
emotions, as it encompasses increasing, decreasing or main-
taining both negative and positive emotions [8].

Research shows that children acquire basic skills to regu-
late their emotions between ages 2—5 years, but continue to
improve in effortful self-regulation as they mature. In early
childhood, support seeking from adults can be the prom-
inent form of regulation, but older children rely on more
complex cognitive and behavioral strategies to modulate
their emotional reactions [9-12]. One aspect of emotion
dysregulation refers to children who have difficulty with
managing their emotions, which may change rapidly and/
or be expressed intensively. Deficits in emotion regulation
are, however, not only related to the acquisition of regula-
tory strategies as a second aspect of emotion dysregulation
is emotional lability, or the child’s sensitivity to eliciting
events. Research has shown that children differ in their
emotional lability, which refers to the rapidity of respond-
ing to emotion eliciting events and how long it takes the
child to recover from their reaction [13—16]. This refers to
both negative and positive events, as emotional lability can,
for example, present both as high excitability to rewards
and reactive aggression to provocation [17]. Emotion dys-
regulation thus refers to a lack of age-appropriate emotion
regulation, which can present as emotional lability and/or
ineffective emotion regulation [18-20].

Emotion dysregulation has been linked to various types
of psychopathology in children and adolescents, both inter-
nalizing and externalizing disorders (e.g [21-24]). Within
externalizing disorders, many studies have shown a strong
link between emotion dysregulation and ODD as well as
ADHD, and emotion dysregulation has been reported as
a core feature of both disorders [19, 25-29]. In ADHD,
emotion dysregulation has been linked to risky behaviors,
aggression, substance abuse and social impairment [25, 30].
Studies comparing subtypes of ADHD and emotion dysreg-
ulation are lacking, but some evidence suggests that higher
levels of emotion dysregulation are found for the combined
subtype than the primarily inattentive type [31].

For children with ODD, evidence shows that emotion
dysregulation is related to symptom severity, as higher
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levels of emotion dysregulation predict greater number of
symptoms for both the angry/irritable and the argumenta-
tive/defiant dimensions [32]. Furthermore, longitudinal
studies have shown that the relation between ODD symp-
toms and emotion dysregulation is stable across time, with
emotion regulation negatively correlated with ODD symp-
toms and emotional lability positively correlated in studies
assessing children repeatedly over several years [19, 28].
Research findings also indicate that emotion dysregulation
is distinct from ODD symptoms and that the relation is not
due to overlap in assessment instruments. In their study,
Mitchison et al. [33] conducted an item analysis on the Dis-
ruptive Behavior Rating Scale (DBRS), which measures
symptoms of ODD, and the Emotion Regulation Checklist
(ERC). The study was based on parent report for 609 chil-
dren and they found overlap (» > 0.5) between the DBRS
and four out of 15 items on the emotional lability subscale
of the ERC. However, results showed that the correlation
between the two scales remained significant even after these
overlapping items were removed, indicating that the correla-
tion was not attributable to item overlap. Bunford et al. [17]
also found that in adolescents with ADHD, emotion dys-
regulation was distinct from comorbid ODD and was asso-
ciated with social impairment beyond the effects of ODD.
In ADHD and ODD, emotion dysregulation therefore seems
to represent a distinct dimension that independently predicts
clinical impairment in children and adolescents. For both
ADHD and ODD, there also seems to be a stronger rela-
tion to emotional lability than deficits in emotion regulation
skills. More specifically, many studies have shown a larger
effect size or stronger correlation (calculated as Cohen’s d
or correlation) between symptoms of ADHD or ODD and
emotional lability than for emotion regulation (e.g [17, 19,
28, 34]).

Studies targeting emotion regulation in children with
CD seem to have been mostly focused on the role of cal-
lous-unemotional (CU) traits. However, as CU traits refer
to the lack of empathy for other people’s emotions [35] as
opposed to the ability to regulate one’s own emotions, it can
be argued that CU traits are not a part of emotion dysregula-
tion per se. This distinction between emotion dysregulation
and CU traits is supported by studies showing that emotion
dysregulation is strongly related to reactive aggression as
is often seen in ODD, while CU traits are strongly related
to proactive aggression which is more in line with symp-
toms of CD [36, 37]. However, a few studies have combined
children with ODD and CD into one group and reported a
higher rate of emotion dysregulation compared to a control
group [16, 38, 39], indicating that emotion dysregulation
may also be related to symptoms of CD.

Despite a plethora of studies linking emotion dys-
regulation to externalizing disorders the only previous
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meta-analysis published on this topic is on the relation
between ADHD and emotion dysregulation [34]. In the
study by Graziano and Garcia [34], the authors divided
emotion dysregulation into four different domains. The first
domain, Emotion Recognition or Understanding (ERU)
referred to the child’s ability to recognize others’ expressed
emotions, the second Emotional Reactivity/Lability/Nega-
tivity (ERNL) to the child’s reactivity (both positive and
negative) to an emotion eliciting event, the third Emotion
Regulation (EREG) to the child’s ability to regulate their
emotions, and the fourth Empathy/Callous-Unemotional
Traits (ECUT) referred to the child’s ability to experience
another person’s affective state. The results showed that
children and adolescents with ADHD had the most impair-
ment in emotional lability (ERNL) (4=0.95) followed by
emotion regulation (EREG) (d=0.80), but significantly
smaller effects were seen for emotion recognition/under-
standing (ERU) (4=0.64) and empathy/callous-unemotional
traits (ECUT) (d=0.68) [34].

With only one meta-analysis on ADHD and emotion
dysregulation, published almost 10 years ago, and none for
ODD or CD, a comprehensive systematic review and meta-
analysis on emotion dysregulation in externalizing disorders
seems warranted. The purpose of this systematic review and
meta-analysis was to examine the strength of the relationship
between emotion dysregulation and externalizing disorders.
To the best of our knowledge, this is the first meta-analysis
on externalizing disorders and emotion dysregulation. The
definition of emotion dysregulation used for the current study
includes emotion regulation and emotional lability, which are
congruent with domains 2 and 3 (EREG and ERNL) from
Graziano and Garcia [34] meta-analysis on ADHD and emo-
tion dysregulation. Domains 1 and 4 (ERU and ECUT) from
that study are left out as they refer to how well the child can
recognize and/or experience the emotions of others and not
the regulation of emotions. The current meta-analysis thus
provides an update on the relation between emotion dys-
regulation and ADHD from Graziano and Garcia [34] and
expands it by the addition of ODD and CD providing valu-
able information about emotion dysregulation in children
and adolescents with externalizing disorders. We also apply
a stricter criterion regarding diagnostic procedures by requir-
ing that a diagnostic interview had to be used for a study to
be included in the meta-analysis. The current meta-analysis
had two specific aims: First, to evaluate the magnitude of the
correlation between emotion dysregulation and symptoms of
externalizing disorders. Second, to evaluate whether type of
disorder, proportion of males, and mean age are associated
with different levels of emotion dysregulation. We examined
the role of gender since externalizing disorders are more
prevalent among boys and because findings suggest that girls
have better emotion regulation than boys [3, 4, 40] and we

examined the role of age since emotion regulation typically
enhances with older age [9].

Method
Literature search

The protocol for this meta-analysis was pre-registered at
PROSPERO with ID CRD420251061853. The meta-anal-
ysis was conducted according to the PRISMA guidelines
[41], see online Supplement S1.

We identified relevant studies through a systematic and
comprehensive literature search of electronic databases
and scanned the reference lists of the included studies. The
search strategy was applied to Ovid MEDLINE, Embase
OVID, and PsycINFO from the start of the data bases to
September 2, 2024. Updated searches were conducted
June 19, 2025. The authors, in collaboration with a univer-
sity librarian who conducted the database searches, gen-
erated the list of search items to identify relevant studies.
We used both subject headings and free text words for the
following search terms to search the databases: (Attention
deficit disorders and variations thereof [e.g., ADHD, ADD,
Hyperkinetic Disorder], OR Disruptive behavior disorders
and variations thereof [e.g., conduct disorder, oppositional
defiant disorder, externali* disorder* OR syndrome]) AND
(Emotion dysregulation and variations thereof [e.g., emo-
tional lability, frustration intolerance, mood swing, temper
outburst, emotional fragility, irritable mood, vindictiveness,
temper tantrums, mood dysregulation, emotion regulation
OR dysregulation, emotional reactivity OR sensitivity]),
AND study design (Epidemiologic OR Cross-sectional OR
observational OR Registry OR Registries OR Prevalence
OR case-control OR prospective OR retrospective OR case
series), AND age group (up to 18 years). The search strategy
was peer reviewed by a second university librarian. Dupli-
cate records were removed using a fully automated Al-
based deduplication solution, Deduklick [42]. For details on
the electronic search see online Supplement 2.

Four pairs of authors (UN & JL, GJW & ENR, KWF
& CMP, GJIW & AMS) read the abstracts independently
of each other to decide whether a study warranted a more
detailed reading. Full-text articles were retrieved if there
was any indication of a target group of ADHD, CD, or ODD
youth patients being assessed for emotion dysregulation. In
total, 483 full-text articles were read independently by the
authors in each pair and considered for inclusion. The final
decision for article inclusion was made using a stricter set
of inclusion criteria, and any disagreements were resolved
by consensus discussion among the authors or consultation
with the last author.
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Inclusion and exclusion criteria
To be included in the meta-analysis an article had to:

1. Be published, or in press, in an English language journal.

2. Have participants diagnosed with ADHD, ODD, or CD
according to DSM (III-5) or ICD (10-11) using a diag-
nostic interview.

3. Use a validated rating scale of emotional dysregulation.

4. Provide a correlation between emotion dysregulation
scores and symptoms of externalizing disorders or means
(SDs) in a study comparing participants diagnosed with
ADHD, ODD, or CD with healthy controls.

5. Have a sample consisting of at least 10 participants.

6. Have participants aged 0—-18 years (studies with mean
age<18 years and max age of participants at 20 years
may be included).

Studies were excluded if they did not meet one or more of
the inclusion criteria, e.g., not diagnosing the participants
applying DSM- or ICD-criteria or using an observation
measure of emotion dysregulation in a laboratory experi-
ment (see Fig. 1).

Data extraction

Background data were extracted independently by the two
authors in each pair and disagreements were discussed to
reach consensus. We extracted information on study vari-
ables, such as primary disorder (ADHD, ODD; CD, or
combinations thereof), diagnostic interview and system,
continent where the study was conducted, type of sample
(clinic or community), study design (within or between),
emotion dysregulation measure, symptom measure, and
informant. We also extracted participant data, e.g., mean
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Fig. 1 Flow-chart of the inclusion of studies
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age, percent males, subtype of ADHD, percent having a
comorbid disorder, percent medicated for the externalizing
disorder, race, ethnicity, correlation coefficients, and means
and SDs (for comparative studies). A coding scheme and
a scoring manual including the variables of interest were
developed.

Potential moderators

Potential moderators to be analyzed were decided a priori.
We used five categorical variables that the majority of the
studies had information on: Disorder (ADHD or CD/ODD),
Design was either within (one group of children for which
emotion dysregulation and externalizing symptoms were
assessed and a correlation presented) or between (one group
with externalizing disorders was compared with one group
of healthy controls on a measure of emotion dysregulation),
Informant was either parent, parent+child, parent+teacher,
or child/adolescent alone, Emotion dysregulation domain
(EREG or ERNL), and Continent (based on the country in
which the study was carried out) Africa (A), Asia, Europe
(E), Oceania (O), North America (NA), or South America
(SA). We also used the following variables as potential con-
tinuous moderators: number of participants in the study,
mean age of the sample, percent males, and percent diag-
nosed with the subtypes of ADHD: inattentive, hyperactive-
impulsive, and combined, respectively.

Validated scales measuring emotion dysregulation
used in the studies

The most frequently used measure of emotion dysregula-
tion in the included studies was the Emotion Regulation
Checklist (ERC) [43] which was used in 25 studies (33.3%).
Second was the Emotion Control subscale of the Behavior
Rating Inventory of Executive Function (BRIEF) [44] which
was used in 14 (18.7%) of the studies; third the Attention,
Aggression, and Anxious/Depressed Aggregate from the
Child Behavior Checklist (CBCL-AAA) [45] used in 11
(14.7%) of the studies; fourth and fifth the Emotion Lability
subscale of the Conners’ Parent Rating Scale (CPRS) [46]
and the Difficulties in Emotion Regulation Scale (DERS)
[47] which were both used in 7 (9.3%) of the included
studies. Sixth was the emotion control subscale Emotion
Regulation Index (ERICA) [48] used in 2 studies (2.7%).
Other measures were only used in one of the included stud-
ies (1.3% each): Early Adolescent Temperament Question-
naire—Revised (EATQ) [49]; Adolescent Daily Emotion
Regulation Questionnaire (ADERQ) [50]; Emotional Self-
control Scale from the Behavior Assessment for Children
(BASC-2) [51]; the Cyclothymic-Hypersensitive Tempera-
ment Questionnaire (CHTQ) [52]; Expression and Emotion

Scale for Children (EESC) ([53]; Emotion Questionnaire
[54]; Emotion Regulation Questionnaire [55]; Reactivity,
Intensity, Polarity and Stability Questionnaire (RIPoSt-40)
[56]; and the Trait Emotional Intelligence Child form (TEI)
[57].

Risk of bias

To the best of our knowledge, there is no specific scale to
assess risk of bias (RoB) in observational and cross-sec-
tional studies. A measure that approximates the Cochrane
RoB assessments for randomized [58] and non-randomized
studies [59] is the Quality Assessment Tool for Observa-
tional Cohort and Cross-Sectional Studies [60]. It contains
14 items, evaluated as Yes, No, cannot determine (CD), not
applicable (NA), or not reported (NR). Since not all items
are applicable for all studies, we calculated a percentage of
the maximum score possible after removing items evaluated
as not applicable. For example, if a study had 9 Yes out of
a possible 12, the score would be 75% for that study. Stud-
ies having a score of < 50% was classified as poor, 50.1 to
74.9% as fair, and > 75% as good.

Meta-analysis

The primary measure for this meta-analysis was the correla-
tion (») between a measure of emotion dysregulation and
symptoms of an externalizing disorder, reported in studies
using a within group design. We also included studies with
a between group design, in which participants with a diag-
nosis of ADHD, CD, or ODD were compared with healthy
controls, i.e., not fulfilling criteria for these diagnoses. In
the latter studies Cohen’s d (standardized mean difference)
was calculated and then converted to ». All analyses were
done in Comprehensive Meta-analysis, version 4 using a
random effects model, since it cannot be assumed that the
ESs come from the same population. First, the effect sizes
(ESs) were transformed to z-values using Fisher’s r to z
transformation to do the analyses. Then, the software did
a back-transformation to present the pooled ES as r values,
which makes understanding of the result easier.

Heterogeneity among ESs was assessed with the Q-sta-
tistic and the prediction interval (the true effect size in 95%
of all comparable populations will fall within this interval).
We also included the F statistic, i.e., “what proportion of
the observed variance reflects variance in true effects rather
than sampling error” [61] (p.282).

Pre-planned moderator analyses of continuous vari-
ables were done with meta-regression using the random
effects model, and of categorical variables with subgroup
analysis using the mixed-effect model, both in CMA. For
meta-regression analysis we used the criterion of at least 10
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studies to include the variable. For the subgroup analyses
we only included categories having at least five data points.

Publication bias was analyzed with funnel plot and Egg-
er’s regression intercept. Sensitivity analysis was conducted
by leaving one study out at a time and running the analysis
without that study.

Results

The database searches yielded 75 studies of participants
(N=11,931) diagnosed with ADHD, CD or ODD, for which
the association between emotion dysregulation and symp-
tom level of the externalizing disorder in question could be
extracted. References to the included studies can be found
in Supplement 3.

Background variables

Table 1 presents the most important background variables
for the included studies. Most studies were carried out in
North America (30), followed by Europe (25), Asia (17),
Oceania (2), and Africa (1). Regarding disorder ADHD
was the most common with 63 studies, whereas ODD had
9, CD/ODD 2, and ADHD/CD/ODD 1. The diagnostic
system used in the studies were DSM-III in 1, DSM-IV
in 49, DSM-5 in 23, DSM-IV and 5 in 1, and ICD-10 in
1 study.

The age range in the included studies varied to a large
extent. Some studies focused on young children, e.g.
Mahone and Hoffman [62] with a range from 3 to 6 years,
others had only adolescents, e.g., Raschle et al. [38] with a
range of 13—18 years, whereas some included both children
and adolescents, e.g., Graziano et al. [63] with a range of
4-18 years. The mean age of the study samples varied from
4.7 to 16.0 years with an overall mean of 10.1 (SD = 2.6).
The proportion of males in the samples varied from 0 to
100% with an overall mean of 71.3% (SD = 14.3).

Of the 63 ADHD studies only 54% provided informa-
tion on the subtypes of this disorder. Across these studies
35.8% had the inattentive type, 4.5% the hyperactive-
impulsive type, and 58.8% the combined type. Forty
studies (53.3%) reported the proportion of psychiatric
comorbidity in their samples and the overall mean was
41.7% (SD=22.5). However, this is an underestimation
since many of the studies did not report “any comorbid
disorder” and for these we had to use the disorder with the
highest prevalence figure. The proportion of participants
receiving drug treatment for their disorder varied from O to
100%, with a mean of 35.0% (SD=29.6). Race-ethnicity
data were provided by only 31 studies (41.3%) and these
are provided in Supplement 4.
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Risk of bias

The risk of bias evaluation showed that 17 (22.7%) studies
had a good quality, 32 (42.7%) had a fair quality, and that 26
(34.7%) studies had a poor quality. The evaluations for the
individual studies are presented in Supplement 5.

Overall effect size

Table 2 presents the overall effect size and separately for the
two emotion regulation domains. The overall » was 0.35,
indicating a significant but moderate correlation between
participants’ dysregulation of emotions and severity of their
externalizing disorders. This was also the case for the ERNL
(0.47) and EREG (0.24) domains and testing the difference
between these correlations yielded a non-significant z-value
(1.34, p=0.09). All effect sizes had very large and signifi-
cant heterogeneity. To shed some light on this we conducted
a further analysis on the Emotion Regulation Checklist
(ERC), which was applied most often in the included stud-
ies (k=25; 33.3%). ERC has one subscale measuring nega-
tivity/lability, where a positive correlation with severity
is expected, and one measuring emotion regulation skills,
where we expect a negative correlation. The subgroup anal-
ysis yielded the following results: negativity/lability 0.51
(95% CI 0.42—-0.60) and emotion regulation—0.27 (95% CI
-0.41 to -0.13) with a significant difference between them
(Q=73.8, p=0.0001).

Publication bias regarding the overall ES was analyzed
with funnel plot (Fig. 2) and Egger’s regression intercept
and yielded a non-significant ¢-value (0.27, p=0.79). Thus,
publication bias does not seem to be have affected the meta-
analytic results.

Sensitivity analysis was done using the method “one
study removed”. This showed that the lowest ES was 0.348
and the highest 0.367. The middle 75% of ESs ranged from
0.350 to 0.360. Thus, the overall ES of this meta-analysis
was robust.

Moderator analyses

The results of the subgroup analyses for the general cat-
egorical variables are displayed in Table 3. There was no
significant difference between ES with direct » and ES with
r converted from d-values. Likewise, the continent in which
the study was carried out did not significantly moderate the
ES. In this analysis there were too few studies from Oceania
(k=2) and Africa (k=1) to be included. Finally, whether a
parent alone, parent plus child, or parent plus teacher were
the informants did not have a significant impact on the ES.
Table 4 contains the results of subgroup analyses test-
ing the effect of diagnosis and whether or not possibly



European Child & Adolescent Psychiatry

00 96 0y 81 IS L89 L6 91-9  09.LC AIFINSA daHav v 0Z0T ‘1T
L'18 ['11 91-6 i} AIFINSA daHav v gcoc ]

0cs 0°¢ 0ty L'8S ¢l 81-L 08 AIFINSA dHav v 0102 1epury

I'eL 9'6 €19 8¢ AIFINSA adao v 810T ‘url

0°0L S'L9 St 0°0¢ L 14 118 (14 AIFINSA daHav VN 610C “Auraqeary
6°SS ¥'6Cc  88S 6T 8¢ 9 Syl LI-11 L9 AIFINSA daHav el 0T0T ‘WIayspeAy]
€65 L0L e -9 81¢ AIFINSA dHav VN €10 “oney|
00 8'0L 8'G6 eCl Y101 14 AIFINSA adao v 910 ‘Suerf
00 Sy v'e9 €L £6¢C SCL L6 (48] [i% AIFINSA dHav q 810¢ ‘Udsuaf
0°08 L99 00 £'ee LS8 811 SI-6 [4% AIFINSA dHav VN S00T nelref
0'6C 0°¢€9 S0l €18 LS S-INSd daHav VN €207 “dIsre[
L99 001 (48] ¥€9 S-INSd dHav El qpz0T “nwz]

0°S¢ 0°Le 0°6L v'6 €1-9 €9 AIFINSA daHav VN  ¥10T ‘WoysA[y
00 6CS €99 1% Vie 9°0L 88 =L L S-INSd daHav q 610¢ ‘1on3ny
9¢C Ly 6ty 00 I'LS 6’18 911 L1-8 LL AIFINSA daHav q L10T “1A0H
0°001 L'18 18 S'6 (4] 811 S-INSd daHav v ¥T0T ‘HISOH
L'89 S's 1443 AIFINSA daHav VN ¥T0T ZOpUBUIOH

8'C¢ €CL 96 €19 96¢ AIFINSA aao v €20T °H

0°SL €8 I1-L L AIFINSA daHav VN 20T “Koymeq

0v9 S'e9 ! 443 ¥'8L Lol L1-9 YL AIFINSA dHav VN €10 ‘oueIzein
0't9 8¢9 €1 g£le S'LL 801 8-+ 08 AIFINSA daHav VN 110T ‘oueizein
018 0°S9 €01 I'v¢ VL S'6 ¥1-9 8¢ S-INSd daHav v §T0T Ays1on
L TrL ¥9 L~V e AIFINSA daHav VN ¢coc 1reH
8'6¢ ¥'S9 06 €l-L £el AIFINSA daHav VN 810 ‘Uewo[30
€L8 109 S'6 SI-L 68 AIFINSA adao VN 910¢ “d1owsung

008 999 L6 Vi-L L AIFINSA adao VN T10¢ ‘erowsung

0’6t Lyl £9¢ 6'L8 68 L1-9 061 AIFINSA daHav d  TI0C 09sadueljuo

0y oer L6y 9°0 L6y V18 Syl VL1 S-INSd daHav VN 0Z0T ‘MBYSUIUS])
8'CL 44! L1-ClI 0L AIFINSA dHav £l 220T “Kam)

6°0L €6 €19 SLT AIFINSA adao v TT0T ‘vay)

059 I'vl 91-¢I Pel S-INSd dHav VN §T0T uey)

I'LL 44! L1701 ¥8¢ S-INSd daHav VN 810¢ ‘pioyung

I'LS 868 00 ol a9 06 01-8 4 S-INSd daHav VN L10T ‘proyung

818 6'8Y 00 I'1s 09L et Y1-01 ILT S-INSd daHav VN S10T ‘proyung

6'LT 00 IcL Y 091 L1-=61 811 S-INSd dHav VN 120¢ “xneaig

£'6S LSy 6'SC 00 ['vL 819 el y1-¢Cl (4! S-INSd daHav VN 0T0T “19%00g
0'6v Al (458! 0s S-INSd dHav v L10T ‘uoSex-1v

679 6'CC 6C8 00 I'LI 9°L9 86 (4’ 3 AIFINSA daHav VN ¥20T ‘BYoRlY
0'ce 09L 801 €18 001 S-INSd daHav El 20T ‘veunyy

029 09¢ 0°Cl 0°0L 06 -8 0¢ AIFINSA dHav v L10T ‘®13[20qV

pojed 1Ipawt 9, AJIPIQIOWOD 9 I-H % AHdV »Beul o, QHAV So[ew ¢, o3e uedly oJuel oy N wolsAs onsouderq IOPIOSIJ  JUAUNUOD) Apmg

SOIpN)S papn[oul dy} 10§ vlep punoidyoeq | a|qeL

pringer

&H's



European Child & Adolescent Psychiatry

9[qELIBA SIY} UO uorjeuLIojur 3praoxd jou prp Apnjs ay) Jey} Ajedrput
S[[00 Aydwig P IO “SISBISIP JO UOHBOYISSB[O [BUOLBUINU] )7-(7D] “PO YYY=S “P YIINOJ 47 “Pd PIIYIJ7] ‘SIOPIOSIP [BIUSW JO [BNUBW [BONISHBIS PUB J3SOUSeI(I /ST ‘Woisks onsouder(q
“I9pI0SI(T Jueyd( [euonisodd @O IOpIOsIT ONPU0)) (7)) “T9pIosi ANAnoIadAH Hoge UONUANY (HJY I9pIoSI(] "eIuBddQ) ) ‘BOLIaWY YMON FN ‘9doIng 7 ‘eolIV /f ‘eISY p jusunuo))

L'CL 9'6 €1-9 96¢C AIFNSA aao 4 €20¢ ‘Sueyz

00 00 0001 08 8 SI-9 1233 AI-NSdA daHav 4 §co0T M

0001 00 00 069 eI 81-L L9 AIFINSd daHav q S1og uein

611 981 ¢S'Ly L'l 805 (4% I'T1 8I-L 811 AIFINSA daHav \4 q120¢T ‘TesL,
0¢l (a4 0'C8 911 LL AIFINSA dHav \4 ©IZ0T ‘TesL
00 6Ly 99¢S €8 1433 S'L8 '8 c1-9 87 AIFINSA daHav q 810T ‘UeIlyse],
G'ee '8 L6 [1-8 143 AIFINSA dHav q 010¢ ‘ussualog

6'8¢C £'6S 011 81-9 L61 HI-INSd dHav VN 110 Teouadg
09 0001 00 00 I'L8 801 81-¢ 9811 AIFINSd daHav q 010¢ ‘Tysueqos

€0y 0'LL 6'S 9 [43 S-INSA daHav q 610C ‘Iremols
19T I'é6 SI-8 €C AIFINSA daHav 4 20T ‘Yueys

0'L9 08¢ TSL LT 0'ce 0'L9 101 C1-8 601 AIFNSA daHav VN L10¢ “mowkog
0'89 0'89 811 ¥1-01 LE AIFINSd dHav VN 710 “mowkog
00 00 6ty 00 I'LS I'ss €01 91-6 (94 AIFINSd dHav VN 010T “D-pnIwag
0'LE 0'69 0001 €0l cl—8 S9 AIFINSA  dD ‘ddo q 910T ‘T100YdS
8¢y 881 ¢€9¥ 9°¢ 8°6¢ L9 L6 91-9 801 S/AI-INSA daHav q 720T ‘elqeueg
I'9  9¢¢ I'rr L91 8'LL €L 6§ 81 AIFINSA dHav VN 810T A0y

8IS £€6S 0¢9 00 0°LE ¥'0L €6 [1-8 LT AI-NSA daHav VN T10T ‘uesoy
0'SL LYy 9+ [43 S-INSa dHav VN 020T ‘s0y

1'8¢C 00 'St 81-¢1 01 S-S dd ‘ado q ST0T “oyoseyq

I'é6 11-9 LT 01-ddI daHav q 020T ‘nosapald

98¢ LS8 0°¢l 81-6 0L S-INSA daHav q 720T ‘ouesiq

L'8S L0y G99 7’6 -9 6L1 AIFNSA daHav VN 800C ‘UdImIog
€9 6'S 8 89 AIFINSA aao (o) 020 “ored

00 L'1S [ c1-01 6¢ AIFINSA TeuIIxy q 20T ‘Terued
00 evy  Tov I'ie L61 L'8L L6 c1-8 19 S-INSa dHav v L10T ‘MnAzQ
00 0°0S 00 0°0S 69 0l L1-T1 001 AIFINSA daHav \4 810¢ ‘UeIeqZQ
¥'SS §'€9 09 8t YL AIFINSA aao (0] 020T “Aoureay].O

081 00 0001 00 00 I'¢6 ¥'6 ¥1-9 L AIFINSA dHav q 800C ‘epuellN
00 0°8¢ 011l 01€ 098 011 91-9 (34 S-INSa dHav q 020¢ ‘Lnep
881 S'L9 8¢l 81-6 PGl S-INSA daHav q 1202 ‘Tse]N

00 188 6'6 918 [44 S-INSA daHav q 020T ‘1SN
0vL 0ce 0'¢9 06 01-9 L S-INSa dHav q 20T ‘sonbrepy
0vl 00S 0.9 00 0¢e 0’18 6'8 11-L 801 AIFNSA daHav q 020¢ ‘1R
0°08 8Y 9-¢ 4 AIFINSd dHav VN LOOT SuoyeN

Pojed Ipaw 9 AJIPIGIOWOD 9 I-H % dHAV Beul o, QHAV Soew o, o3euedly oJueloldy N woIsAs onsouderq IOpIOSI  JUAUNUOD) Apmig

(ponunuoo) | 3jqer

pringer

As



European Child & Adolescent Psychiatry

Table 2 Effect sizes for all studies divided on emotion dysregulation domain

Domain k Corr. 95% CI z-value 95% PI 2
Both domains 89 0.35 0.27-0.43 8.17° -0.42;0.83 2031.9° 95.7
ERNL 57 0.47 0.41-0.53 12.79° -0.05;0.79 653.8° 91.4
EREG 51 0.24 0.11-0.37 3.40° -0.65;0.85 1296.6° 96.1
k = number of studies, CI confidence interval, P/ prediction interval
2=p<0.001,°=p<0.0001
Fig. 2 Funnel plot of the included
studies Funnel Plot of Standard Error by Fisher's Z
0,0
O
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o)
§
l_'g 0,2
3
E O
" 03
0,4
2,0 1,5 -1,0 1,5 20
Fisher's Z
Table 3 Subgroup analyses for general categorical variables
Variable Subgroups k Corr. 95% CI Q-value p-value
ES data Correlations 57 0.31 0.21-0.47 2.06 0.15
Cohen’s d to r 31 0.43 0.30-0.54
Continent North America 40 0.32 0.19-0.44 1.22 0.54
Europe 29 0.40 0.26-0.53
Asia 17 0.42 0.23-0.57
Informant Parent 43 0.38 0.27-0.49 1.64 0.44
Parent+child 26 0.28 0.12-0.42
Parent +teacher 16 0.41 0.22-0.57

k = number of studies, CI confidence interval

Table 4 Subgroup analyses of the effect of diagnosis (upper part) and control of confounding variables (lower part) on the ES for emotion dys-

regulation domains

Variable Subgroups k Corr. 95% CI Q-value p-value

Both domains ADHD 73 0.38 0.30-0.46 2.44 0.11
CD/ODD 16 0.22 0.01-0.40

ERNL ADHD 49 0.47 0.40-0.53 0.004 0.95
CD/ODD 8 0.48 0.31-0.62

EREG ADHD 40 0.29 0.13-0.43 1.48 0.23
CD/ODD 11 0.08 -0.22;0.37

Control of confounders

Both domains Yes 49 0.40 0.29-0.49 1.51 0.22
No 40 0.30 0.18-0.41

ERNL Yes 31 0.49 0.41-0.56 0.34 0.56
No 26 0.45 0.36-0.54

EREG Yes 31 0.32 0.16-0.47 2.33 0.13
No 20 0.11 0.11-0.32

k = number of studies, CI confidence interval

@ Springer
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Table 5 Meta-regression analyses of continuous variables
Variable

k  Coefficient z-value p-value

Number of participants 89 -0.0000 -0.15  0.88
Mean age of sample 88 -0.0186 -091  0.36
Percent males 87 0.0030 0.86  0.40
ADHD % inattentive 39 0.0024 0.75 045
ADHD % hyperactive-impulsive 39 -0.0113 -1.26 0.21
ADHD % combined 39 -0.0008 -0.27  0.79
Percent comorbidity 40 -0.0077 -091  0.36
Percent medicated 26 0.0026 0.52  0.60

k = number of studies

confounding variables were controlled for in the studies’
statistical analyses. Regarding diagnosis, ADHD was asso-
ciated with a somewhat higher ES than CD/ODD on both
domains combined and emotion regulation, but on negativ-
ity/lability the disorders had almost exactly the same ES.
Concerning control of confounding variables, it would be
assumed that studies using such control would have lower
ES. However, this was not the case, and on both domains
combined and the individual domains studies applying con-
trol had nominally, but not significantly, higher ES.

Meta-regression analyses

Table 5 presents the results of the meta-regression analyses
of the continuous variables. None of the general variables or
the specific ADHD variables showed a significant associa-
tion with the ES.

Discussion
General results

The primary aim of this meta-analysis was to evaluate the
strength of the relation between symptoms of externalizing
disorders and emotion dysregulation. Our main findings
show that the overall correlation is moderate, with a stron-
ger relation to emotional lability than to emotion regulation.
This is consistent with previous findings for both symptoms
of ADHD and symptoms of ODD [19, 28, 34]. In the only
previously conducted meta-analysis on emotion dysregula-
tion and symptoms of ADHD [34], findings indicated large
effect sizes for both emotion lability and emotion regulation.
To compare our results directly to these previous findings
we converted the present results to effect sizes and found
similar results for emotional lability (d = 1.07 compared to
Graziano & Garcia’s d = 0.95) but a slightly lower effect
size for emotion regulation (d = 0.50 compared to Graziano
& Garcia’s d = 0.80). This may be due to the current meta-
analysis including studies on ADHD, ODD and CD whereas
Graziano and Garcia [34] only included studies on ADHD.

@ Springer

The current study also had a stricter inclusion criterion by
requiring a diagnostic interview for all diagnoses. The pres-
ent results did show a somewhat larger effect size for ADHD
than ODD/CD for overall emotion dysregulation as well as
for emotion regulation, but for emotional lability the results
showed an equally large effect size for both ADHD and
ODD/CD. This is congruent with the results from Bunford
et al. [17] who found that emotion dysregulation in adoles-
cents with ADHD was not explained by comorbid ODD.

The results indicate that emotional lability has a moderate
relation to symptoms of externalizing disorders. Emotional
lability refers to the child reacting swiftly to emotion elicit-
ing events and taking a longer time to recover than their
peers. This emotional excitability can apply to both nega-
tive and positive reactions and can contribute to difficulties
in social interactions [17]. With a weaker relation found
for emotion regulation, it seems that emotion dysregula-
tion in externalizing disorders is less related to the lack of
age-appropriate emotion regulation skills than the rapidity
and duration of the child’s emotional reactions. This infers
that reactive aggression and excessive positive excitability
may be the core of emotion dysregulation in externalizing
disorders.

Moderator analyses

We did not find any significant moderators as results did not
differ based on type of study, informant, or continent. We
also did not find any effects of mean age, gender, comorbid-
ity, ADHD subtype or medication status. This indicates that
the relation between emotion dysregulation and externaliz-
ing disorders is stable and not significantly influenced by
other variables.

The fact that gender was not a significant moderator is
consistent with previous findings, suggesting that gender
does not affect the relation between emotion dysregulation
and symptoms of both ADHD and ODD (e.g [33, 34]). Pre-
vious results regarding ADHD subtype have been inconsis-
tent, with some studies finding that the relation to emotion
dysregulation is stronger in children with the combined
subtype [31], whereas others have found no effect of sub-
type [17]. However, the findings that the relation was not
affected by age was somewhat unexpected as the results
from a previous meta-analysis on children and adolescents
with ADHD indicated a stronger relation between emotional
lability and symptoms in samples of older children [34].
This may potentially be explained by the fact that the pres-
ent meta-analysis had stricter inclusion criteria regarding
diagnoses and assessment of emotion dysregulation. How-
ever, the samples studied were otherwise quite comparable
as the majority of the included studies in the present meta-
analysis assessed samples of children with ADHD and the
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age range was quite large. Finally, medication status (% on
medication) was not found to have a significant moderat-
ing effect on the relation between symptoms of externaliz-
ing disorders and emotion dysregulation. However, as only
26 of the included studies (34%) provided information on
medication status, the present results should be interpreted
with caution. While several studies have documented the
effects of pharmacological interventions on emotion dys-
regulation in children and adolescents with ADHD, both
with and without comorbid ODD and CD [64-66], stud-
ies on whether medication status moderates the association
between ADHD and emotion dysregulation are lacking and
more research is needed to clarify this issue.

Strengths and limitations

The present systematic review and meta-analysis has sev-
eral strengths. First it includes 75 studies and a total of
11,931 children and adolescents diagnosed with ADHD,
ODD and/or CD and is thus robust. Second, inclusion cri-
teria required a diagnostic interview for both ADHD/ODD/
CD and any comorbid diagnoses. Third, screening of all
studies and extraction of all information from the included
studies was conducted independently and blinded in pairs of
co-authors and any discrepancies solved in consensus meet-
ings. Fourth, the rating of risk of bias was conducted by
two authors, first by one author and then a random sample
independently and blinded by another. Fifth, few signifi-
cant moderators were found, which is encouraging from a
methodological aspect, as confidence in the overall results
increases when child gender, age, and ADHD subtype do
not seem to affect the correlation between emotion dysregu-
lation and externalizing disorder. Sixth, assessment of pub-
lication bias regarding the overall ES was not significant,
which is also methodologically encouraging.

This systematic review and meta-analysis has also some
limitations that need to be considered when interpreting
the results. First, the quality of a meta-analysis is always
restricted by the quality of the original studies and is there-
fore limited by the data it summarizes. The risk of bias
evaluation showed that only 22.7% of studies included in
this meta-analysis were classified as having good quality.
Second, the externalizing disorders were not represented
equally as most studies reported data on ADHD and very
few studies reported data regarding symptoms of CD.
Third, data on comorbidity, as well as ADHD subtypes and
medication use was lacking in many of the included studies
which limits the generalizability of findings regarding these
variables. Fourth, only studies published in English were
included and, consequently, any relevant studies reported in
other languages were missed.

Conclusion and future directions

The findings from this meta-analysis demonstrate a mod-
erate relation between emotion dysregulation and symp-
toms of externalizing disorders. Emotional lability had
a stronger relation to symptoms than emotion regulation
both for ADHD and ODD/CD. The relation was stronger
for overall emotion dysregulation and emotion regula-
tion in children and adolescents with ADHD compared
to ODD/CDD, but for emotional lability the effect sizes
were equally strong. No significant moderators were
found, indicating that the relation is not affected by demo-
graphic variables, informant, continent, ADHD subtype or
medication status. Future studies should aim to provide
information regarding ADHD subtype as this information
was often lacking. The results indicate that emotion dys-
regulation, particularly emotional lability, is a significant
factor in all three externalizing disorders and should be
considered as part of assessment at the time of diagnosis.
As studies have shown that emotion dysregulation con-
tributes to impairment beyond the disorders’ symptoms,
studies should also assess whether emotion dysregulation
should be given increased attention in the development of
treatment for children and adolescents with externalizing
disorders.
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