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Deficient Emotional Self-Regulation in Children with Attention
Deficit Hyperactivity Disorder: Mindfulness as a Useful
Treatment Modality

Anna Huguet,*} Jon Izaguirre Eguren, MD,T Dolores Miguel-Ruiz, PhD, RN, MHSN,1§||7 Xavier Vall
@Auz Vallés,T José A. Alda, PhD, MDt

ABSTRACT: Objective: The aim of this study was to investigate the efficacy of a structured mindfulness group
intervention program targeting deficient emotional self-regulation (DESR) in a sample of children with at-
tention deficit hyperactivity disorder (ADHD). Method: Seventy-two children aged 7 to 12 years with ADHD
were randomized in 2 groups (mindfulness and control). The dysregulation profile was measured using the
Child Behavior Checklist (CBCL) Attention/Anxiety-Depression/Aggression scales. Results: Children with
ADHD who received mindfulness-based group therapy showed lower levels of DESR after treatment, with
a reduction in CBCL dysregulation profile (F (1,63) = 4.81; p = 0.032). All ADHD symptoms showed a mod-
erately significant positive correlation with DESR (p < 0.01). Children with combined-type showed higher
levels of DESR than children with inattentive-type (p = 0.018); however, no statistically significant changes
were observed in the combined-type after mindfulness treatment. Conclusion: This study suggests
that mindfulness in the form of structured group therapy might be clinically relevant in treating children with
ADHD and thus make an impact on the overall clinical outcome, regardless of the ADHD subtype.
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Deficient emotional self-regulation (DESR) is a theoreti-
cal concept characterized by poor modulation of emotional
responses with such symptoms as mood lability, low frus-
tration tolerance, impatience, impulsivity, and aggressive
outbursts. It underlies difficulty in flexibly responding to
and managing emotions in a modulated manner.™ DESR is
generated by the confluence of neurobiological and psy-
chological factors. ™ Epidemiological research has found
a strong association between attention deficit hyperactivity
disorder (ADHD) and emotion dysrcgu]ation.- Clinical
studies suggest that 24% to 50% of children with ADHD
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also have DESR¥ Recent work emphasizes the role of
emotional dysregulation in the genesis of behavioral prob-
lems in children with ADHD.¥ impacting on interpersonal
relationships and causing peer re]'ection.' In psychometric
terms, a >1 SD in the Child Behavior Checklist (CBCL)
Attention/Anxiety-Depression/Aggression (AAA) scales
profile is congruent with the clinical concept of DESR. ™
Recent studies have shown that 44% of children with
ADHD also have an emotion dysregulation profile on the

CBCL questionnaire AAA scales. B8

Management of DESR in ADHD presents formidable
therapeutic challenges, partly because clinical trials in
ADHD either do not assess the change in emotion regu-
lation (ER) or do so as a secondary outcome. Psychosti-
mulants are highly effective in the treatment of core
symptoms; however, efficacy of mental health comor-
bidities, such as emotion dysregulation, is more limited ™

Regarding the role of psychotherapy, there is pre-
liminary evidence that intervention specifically targeting
emotional dysregulation, such as mindfulness, may be an
effective therapeutic option.- Mindfulness training is as-
sociated with an increased ability to recognize oneself as
an individual not enmeshed in the surrounding environ-
ment (self-awareness). It also has strategies for processing
and managing emotions with appropriate control (self-
regulation), increasing flexibility of attention, reducing
emotional intensity and duration and secondary emotional
responses, and reducing belief in automatic thoughts.
Therefore, mindfulness can address self-adaptation by
improving psychological functioning.- Mindfulness
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training is associated with improvements in executive
functions,”® and family-based mindfulness intervention
has shown improvement in inattention and hyperactivity
symptoms in children ™= There are also some biological
factors associated. with mindfulness. Several stud_i’ts:sm
have stuiggested stronger signals in briin regions related to
affect regulation and -attentional control and increased
dopamine. release. Mindfilness meditation seems to in-
crease grey matter in the left hippocampus, the posterior
cingulate cortex, the temporo-parietal junction and the
cerebellum and decrease amygdala activation. Environ-
mental effécts of mindfidness intervention are also ob-
served in improved interpersomal relationships, which
would be beneficial to social iimpairment associated with
DESR in voung adolescents with ADHD P Enhanced lis-
tening and focus on the essentials of interaction can in
turn produce a positive feedback from others (parents,
siblings, peers, etc.) and thus reinforce bilateral regulation
and communication.

Emotion regulation {conscious. and unconscious strat-
egies for increasing, maintaining or diminishing one or
more components of an emotional response) is consid:
ered a major component of mrental health, and its imbal-
ance could underlie psychopathological conditions,® so
clinical intervention focused on ER could have imiportant
benefits for mental health disorders ™ There is some evi-
dence® that the use of ER strategies can reduce the in-
tensity of negative emotional experiences.

In brief, although most of mindfulness intervention

studies have an AB experimental design (a baseline period

¢A) is followed by a treatment (B). If measurements be-
tween different periods show a significant effect che
treatment may be said to have had an effect, evidence so
far suggests that mindfulness intervention could be ben-
eficial to selfregulation®
evaluated the specific impact of mindfulness on emotional
dysregulatioti in children under 12 with ADHD. Our study
was a randomized controlled trial in a clinical setting, in
which only children were given mindfulness treatment.
We hypothesized that a structured group mindfulness
treatment program for children would be effective in
reducing-emotional dysregulation rates in children newly
diagnosed with ADHD compared to a control group and
thereby impact on the overall positive outcome of the
disorder. The study’s main goal was therefote to évaluate
the usefulness of a2 structured mindfulness treatment
program targeting emotional dysregulation in children
newly diagnosed with ADHD. The children in the samplé
are described, identifying their emotional dysregulation
profiles. The relationship between ADHD symiptoms and
emotional dysregulation in children is also examined.

METHOD

Design Randomized Controlled Trial

Participants

The study sample was composed of 72 children di
agnosed with attention deficit hyperactivity disorder
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However, few studies have.

(ADHD) randomized into 2 groups (mindfulness and
control) of 36 patients each. Two patients passed the
initial screening but were excluded after preintervention
evaluation. One child was diagnosed with autism spec-
trum disorder (ASD) and clinical events showed the
other required pharmacological treatmeni (Fig. 1). Par-
ticipants were recruited from the ADHD unit of the child
and adolescent mental health department of a pediatric
hospital and also from a community child and adolescent
mental health service (CAMHS). Inclusion criteria- were:
aged 7 to 12 years, diagnosed with ADHD according to
DSM-5% criteria, ADHD Rating Scale IV (Parent Version)
Tscore =1.5 SD for the total index standard age (Du
Paul, Power, Anastopoulos, & Reid, 1998), currently not
taking psvchotropic medication for the treatment of
ADHD. Exclusion criteria were diagnosis of ASD, psy-
chosis or bipolar disorder, an intelligefice quotient (IQ))
score. below 70, or receiving other psychological in-
tervention. Other comorbidities such as anxiety dis-
orders, oppositional defiant disorder, conduct disorder,
and learning disorders were allowed.

Materials and Instruments

Assessment Included

Kiddie Schedule for Affective Disorders and Schizo-
Dhrenia for school-age children-present lifetime version
(K-SADS-PL), Spanish version (Soutullo, 1996): This is
a semistructured diagnostic interview designed to assess
current and past episodes of psychopathology in chil-
dren and adolescents according to DSMIIER and DSM-IV
criteria.

Wechsler {itelligence scale for children, fourth ver-
stonr (WISCIV), (Wechsler, 2005) This scale is an in-
telligence test for children aged 6 to 16. It consists of 15
tests grouped in 4 index scores: Verbal Comprehension
Index, Perceptual Reasoning Index, Working Memory
Index, and Processing Speed Index and a total IQ
is given.

ADHD Rating Scale IV, parent version (Du Paul et al.,
1998) includes 18 itemns assessing DSM-AIV-TR ADHD cri-
teria. Responses are rated on a 4-point Likert scale
ranging from 0 to 3 points (0 = rarely or never, 3 = al-
ways or very often). Higher scores are indicative of
problem behavior. ADHD is considered to exist when
the score is over 1.5 SD from the score for the standard
age for the diagnosis subtype.

Social Conmunication Questionnaive (SCQ; Rutter
et al., 2008). This screening instrument €valuates con-
munication skills and social functioning in children who
may have ASD. The questionfiaire is available in 2 forms
(lifetime and current), exch composed of 40 yes-orsno
questions. It provides a total score with an ASD cutoff
point at =13 points.

Child Bebauvior Checklist (CBCL: Achenbach. &
Rescorla, 2001): This is a 113-item broad-spectrum par-
ent rating scale for assessing externalizing and in-
ternalizing problems for ages 4 to 18 years. Standard
scores above 70 suggest clinical symptoms.
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Figure 1. Consort diagrami.

Child Behavior Checklist— Deficient Emotional Self-
Regulation and Child Behavior Checklist—Severe
Dysregulation Profiles

Emotional dysregulation was assessed using the sum of
tscores for the anxiety/depression, aggression, and at
tention (AAA) scales. These. scales reflect intense emo-
tions (anxiety/depression scale), aggression (aggression
scale), and impulsive behavior (attention scaie),E pro-
viding a profile that identifies children with dysregulated
mood, anxiety, aggression, and impulsivity, The reliability
coefficients (Cronbach’s alpha) were .82, 0.81, and 0.82,
respectively. The deficient emotional self-regulation clini-
cal construct may be adequately captured by T-scores
=180 (1 SD) but <210 (2 SD) on the AAA scale of the
CBCL (Spencer et al,, 2011; Biederman et al., 2012). AAA
scile scores 2210 (2 SD) are described s severe dysre-
gulation associated with bipolar disorder (Faraone et al,,
2003; Biedermant et al, 2009},

Treatment

After evaluation, the treatment group received diagno-
sis counseling and mindfulnessbased group intervention.
The mindfulness program is based on mindfulnessbased
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= Al families attended
follow-up interview but
2 families did not
deliver back
questionnaires (n=32)

stress reductlon tr’unmgﬁ and mindfulness-based cognitive
thempy The protocol was designed ad hoc by the clm-
ical team from existing activities and programs -

(session contents shown in Table 1). The program includes
formal and informal exercises. The program Iasted for
8 weeks, with 6 children per group and each session lasted

75 minutes. In order to énhance compliance, children and [ADg

their parents met with the clinicians before. starting the
intervention to discuss the problems they faced, the po-
tential benefits of mindfulness, to check their motivation,
and to stress the necessity of practicing at home. In the
first session, group mles were explined and mindfulness
psychoeducation was provided. Each week, participants
had mindfulness exercises to practice at home. The ses
sions were highly structured and always followed the same
outline: at the beginning of each session, home practice
was checked and discussed, and at the end, personal re-
flection and feedback on the session were promoted, At
the end of each session, the therapist met with the parents
and children and explained what had been worked on. All
sessions were given by the same therapist and an observer
was always included.

The control group received standard treatment in-
cluding -diagnosis counseling, parent behavior training

Copyright & 2019 Welters Kluwér Health, Inc. All rights reserved. 3

ers Kluwer Health, Inc. Unauthorized reproduction of this article s prohibited.




Table 1. Content of the Mindfulness Training Program for Children with ADHD

Session Mindfulness Exercises Hemework

1 Mirdfulness psychoeducation. Recagnizing the present momént (what s mindfulness and benefits)  Breathing mediiafion {trecthing stanes)

2 Seffowareness sensory wareriess exercise {ouditary}. Breurhing meditufion Breathing meditation {breathing stunes}. Idenfifying ermotions and simafions.
3 Body scan. Walking meditation Breathing meditation (breathing stones). Attention roufine activity

4 Attention to mavements. Sensory awareness exercise (visucl). Brenthing meditation fhondala painting. Breathing meditafion (bresthing stones)

5 Mindful enfing. Aviomafic pilot Mindful eafing. Breathing meditation (breathing stones)

4 Warking with thoughts ond emotions. -Exploration of unpleasant and pleasont events Hworeness ¢f plesant momens-svents breathing meditation (breathing sfones}
7 Warking with thoughts and ematians {Dificuifies). Integrating mindfulness 1o daily e Avneness of difficulfies. Breathing meditafion {hreathing stones)

§ Warking with emotions. Awdreness qualities The waather forecest. Breathing meditafion (breathing stoies)

ADHD, atiention defict hyparcetivty iscicer,

counseling, and liaison with school and psychoeduca-
tional interventions were implemented when required;
pharmacological treatment was not included.

Ethics Approval and Informed Consent

This study was approved by a Research Ethics Com-
mittee. All parents or guardians of the children who
werse included in this study gave their signed consent
and children were asked for verbal agreement.

Procedure.

Participants were recruited from the patients atten-
ded to in the ADHD unit and in CAMHS. The ADHD RS
IV for parents was used for screening. Patients who
scored =1.5 SD in relation to their age group were not
included, 8CQ was used as a screening device to rule out
ASD. Families who agreed to participate signed their
informed consent. Then, participants were randomized
into 2 groups {mindfulness and control group). After
that, K-SADSPL, semistructured diagnostic interview,
was administered to confirm the ADHD diagnosis and to
find out whether there was any comorbidity. KSADS
interview includes the assessment of child’s functioning
in different contexts (home, school, social). Parents
were also asked to bring school reports of the previous
year. On another visit while parents were completing
the ADHD RS IV and the CBCL, participant cognitive
abilities were assessed with the WISC-IV. The evaluation
process took 3 weeksand then a feedback interview was
conducted. Children with a score above 210 on CBCL
dvsregulation profile were excluded. A retest session
was performed up to 1T week after treatment. No longer-
term follow-up data were collected.

Statistical Analysis

Data were analyzed using SPSS 25.0. The analyses of
qualitative variables were calculated using frequencies
and percentages for each categery. Demographic char-
acteristics in the 2 groups were compared using ¢ tests
and Pearson’s x2. The effect of the treatment compared
to the control was anatyzed by analysis of variance with
one betweensubjects factor. and one within-subjects
factor of time. ADHD symptom severity (ADHD RS IV)
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was added as a covariate. Correlation analysis was used
to determine the associations between emotion dysre-
gulation and ADHD symptoms. A p value of <0.05 was
considered statistically significant.

RESULTS
Parficipant Characteristics

The mindfulness group consisted of 34 participants,
of whom 24 were boys (71%) with a mean age of 9 years
(SD 1.29) in a range of 7 to 11. The control group con-
sisted of 36 participants, 27 of whom were boys (75%)
with a mean age of 8.81 years (SD 1.65) in-a range of 7 to
12. The percentage of cases diagnosed as combined-type
attention deficit hyperactivity disorder (ADHIY) was
similar in the treatment group (64.7%) and the control
group- (63.9%). No significant differences between
groups were observed in age, gender, comosbidity,
ADHD subtype, or baseline dysregulation profile. Most of
the children (88.3%) in the treatment group attended all
the sessions or failed one at most.. Sample sociodemo-
graphic and clinical characteristics are shown in Table 2,

In our simple, 57.1% of children showed deficient
emotional self-regulation (DESR). Significant differences
were found for ADHD subtypes and presence of DESR.
Children with combined-type showed higher levels of
emotional dysregulation than children with inattentive-
type (p = 0.018). No difterences were found in dysre-
gulation profile depending on the presence or absence
of comorbidity (¢ = 0.114). A significant moderate
positive correlation was observed in inattention symp-
toms and DESR (r = 0.420, p < 0.0D), hyperactivity-
impulsive symptoms and DESR {r = 0.407, p < 0.01),
total symptoms, and DESR (r = 0.479, p <-0.01) between
ADHD RS fourth and emotional dysregulation.

I the mindfulness group, 51.9% of the children
showed DESR at baseline according to their Child Be-
havior Chécklist Attention/Anxiety-Depression/
Aggression scale profiles. This proportion decreased af-
ter treatment. to 48% [x* = 0.023; p = 0.88 (df = D).
There was no statistically significant difference in chil-
dren regarding ADHI} subtype after mindfulness treai-
ment. No differences in response based on presence or
absénce of comorbidity in the mindfulness group was

Journal of Developmental & Behavioral Pediatrics




Table 2. Sample Sociodemographic and Clinical Characteristics
{Children with ADHD)

Hindfulness Control Group
Group [n = 34) {n = 36)

Characteristics Mean sD Mean )] ?

dge yr} 8.7% 129 a8 165 0975

Boselite dysreguloion (AMA)  201.66 2072 1954 By 05
prafile

Mindfulness Control
Grovp {n = 34)  Group (n = 36)
(] % n % P

Sex 0.678"
Boys H 70.6 27 75
Gits 10 294 ¥ 2.

ADHD presentation 0865
Inatientive 16 294 1 333
Hyperactive-mpulsive 2 59 1 28
Cambined 2 647 vl £39

Camabidity 0477°
Yes 18 529 15 444
Ne 14 47.] 0 556

Anxiety disorde: 7 0813
Yes 12 353 8 219
Ne 22 4. Vi A

Oppasitional defiant disarder 0813
Yes 5 7 7 20
N 2 5.3 9 80

Ties disorder .83k
Yeg 1 Ly 1 19
No 33 7.1 13 97.1

. sigrifiecrce level. *Chi-squore. fest. *Gomma coeffidert. AM, oftention/enidéty depression /ogarassion; ADHD,-ctfertior
deficit hyperoctivity disorder.

observed in DESR profile [x* = 0.083; p = 0.773 (df =
1)]. Looking only at anxiety/depression, attention prob-
lems and aggressive behavior scales in the mindfuiness
group, a significant decrease in symptoms was gbserved
on the attention scale (p = 0.001) and on the aggressive
behaviors scale (p = 0.001). No statistically significant
difference was observed in the anxiety/depression scale
(o = 0.77).

In the control group, 48.1% of the children showed
DESR at baseline, observing a higher percentage in
DESR at postiest measure {(52%) [)(2 = 0.023; p = 0.88
(df = 1)]. Regarding response based on presence or
absence of comorbidity in the control group, 64.3% of
the children with comorbidity showed more worsening
in DESR emotion. Only 33.3% of the children without
comorbidity showed mare. clinical DESR worsening [x°
= 3.03; p = 0,08 (df = 1)}. Despite no significant dif-
ferences were observed, results suggest that probably
with a bigger sample size, the outcome would be sig-
nificant. No significant differences were observed in the

Vol..00, No. 00, Month 2019
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anxiety/depression scale (5 = 0.56), attention problems
scale (P = 0.14), or aggressive behaviors. scale ( =
0.52) when examined separately.

However, in the analysis of variance (ANOVA) model
with one between-subjects factor (mindfulness vs con-
trol) and 1 withinsubjects factor of time, a significant
interaction time X group was observed (F(1,63). = 4,81;
P = 0.0532), showing an effect of the treatment. In the
ANOVA ‘model with one between-subjects factor (mind-
fulness vs control) and with ADHD severity ratings as
a potentinl moderator of outcomes, the intéraction be-
tween time and group was statistically significant (F(1,61)
= 4.23; p = (.044) (Table 3).

DISCUSSION

In line with previous research,** a strong association
was observed between. children with attention deficit
hyperactivity disorder (ADHD) and emotion dysregula-
tion. Both inattention and hyperactive-impulsive symp-
toms correlated with the problems of deficient emotional
self.reguiation (DESR). This suggests that problems fo-
cusing attention make it difficult to recognize thoughts,
emotions and sensations, whereas impulsivity hinders self-
control and reflection, both areas being connected. Some
of the clinical presentations reported by parents and
teachers both at home and at school, such as emotional
outbursts and general overreactivity, niight be mistzkenly
tagged as the impulsive behaviors or inattentiveness typ-
ical of ADHD. This may be one réason why some of the
usual treatment strategies fall short-and are ineffective in
dealing with a significant group of unstable children.
Therefore, emotion regulation (ERY may well form a sub-
stantial part of a wider picture related to ADHD. Because
of this, we propose, as suggested by Burkley., that emo-
tion dysregulation is a significant clinical entity often as-
sociated with ADHD. Characteristics of efiotion
dysregulation, such as low frustration tolerance, are alse
included as associated features of ADHD in DSM-S.

We aimed to examine the. effect on ER of an eight-
week mindfulness training program for children newly
diagnosed with ADHD. The changes observed in the
Child Behavior Checklist dysregulation dimensional rat-
ings profile suggest that our program may lead to im-
proved emotional dysregulation in children with ADHD,
and specifically, be effective in focusing attention and
reducing impulsivity, aggressive behavior, and emotional
impairment. However, results are tempered by lack of
differences in percentages meeting ctiteria for a DESR
profile. Nonetheless, the trend in the results suggests
that it may be a usefudd tool, and leads to consideration of
the number of treatment sessions needed to observe
greater change or the inclusion of follow-up sessions.

Furthermore, the results suggest that ER should be
a therapeutic target to be included in the intervention
design. This study offers valuable information about
possible elfective new intervention strategies for chil-
dren with ADHD and DESR. Mindfulness may be.a useful

Copyright © 2019 Wolters Kluwer Health, inc. Al rights reserved. 5




Table 3. Changes in DESR Profile Over Time

DESR CBCL Profile
- - Baseline After Treatment
Mindfulness 201.06 (20.72) 190.59 (19.53)
Control 193.94 (20.08) 192.32 (23.08)

Time Time x Group

F=1053 p <001

ADHD RS IV (Covariate)
F=423p= 0044

F =481 p = 0032

ADHD RS IV, atfention deficit hyperactivity discrder roting scole IV; CBCL, child behavior checklist; DESR: deficient emational seffregulation.

and effective intervention tool increasing their capacity
for attention and introspection and improving cognitive
and emotional self-<control. Furthermore, mindfulness
stimulates and favors regulation by stimulating brain
areas involved in emotions, promoting learning of ER
strategies, and thereby favoring adequate pREE (Fig. 2).
One strength of this study is that the sample is composed
of children newly diagnosed with ADHD and as yet un-
treated. In addition, it is one of the few studies that ex-
amine a large sample of children with ADHD randomized
in 2 groups. The KSADS interview (gold standard in child
psychiatric research) was used to assess the ADHD di-
agnosis and well-validated measures of ADHD and
comorbidities were used. A weakness is that school data
were only collected from the academic reports and col-
lected from the information provided by the parents
during the clinical interview, so in future research
questionnaires should be delivered to the teachers. In
addition, even though poor emotional control is preva-
lent in many psychiatric disorders ™ the DESR theoreti-
cal construct is difficult to operationalize. However, its
clinical reality is significant, and therefore, it must be
measured and treated in these children. The results are
also limited to the immediate posttreatment, and it
remains to be seen if these effects are maintained over

time. Nevertheless, the decrease in the DESR profile
suggests that this mindfulness program may be useful,
and that mindfulness intervention alone in children
with ADHD and DESR may reduce the problems of
this disorder. So, mindfulness as a group intervention
program can be recommended as an intervention
strategy. Some findings,- as well as our own clinical
opinion, recommend that future research compare the
combination of parallel training (children and parents)
and mindfulness child training alone in a randomized
controlled clinical trial to determine which aspects are
most effective.

CONCLUSIONS

Our data suggest that mindfulness in the form of
a structured group therapy may be an effective treat-
ment for children with attention deficit hyperactivity
disorder (ADHD) improving emotion regulation. Mind-
fulness practice is not learned in a day, but a brief
knowledge of mindfulness skills allows children to attend
and understand thoughts, feelings, and sensations from
another perspective, from a healthy perspective. This
study contributes an alternative nonpharmacological in-
tervention therapy for emotion dysregulation prevention

7 Mindfulness

Self-
awareness <> Inattention
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Figure 2. Mindfulness and emotion dysregulation improvements.
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and treatment, providing a more versatile approach to the
treatment of ADHD which would improve the quality of

care and life of these children and their families.
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