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Abstract

Objective—Deficient emotional self regulation (DESR) is characterized by deficits in self-
regulating the physiological arousal caused by strong emotions. We examined whether a unique
profile of the Child Behavior Check List (CBCL) would help identify DESR in children with
Attention- Deficit/ Hyperactivity Disorder (ADHD).

Methods—Subjects were 197 children with and 224 without ADHD. We defined DESR if a
child had an aggregate cut-off score of > 180 but < 210 on the Anxiety/Depression, Aggression,
and Attention scales of the CBCL (CBCL-DESR). This profile was selected because of 1) its
conceptual congruence with the clinical concept of DESR and 2) because its extreme (>210) form
had been previously associated with severe forms of mood and behavioral dysregulation in
children with ADHD. All subjects were comprehensively assessed with structured diagnostic
interviews and a wide range of functional measures.

Results—Forty four percent of children with ADHD had a positive CBCL- DESR profile vs. 2%
of controls (p<0.001). The CBCL-DESR profile was associated with elevated rates of anxiety and
disruptive behavior disorders, as well as significantly more impairments in emotional and
interpersonal functioning.

Conclusions—The CBCL-DESR profile helped identify a subgroup of ADHD children with a
psychopathological and functional profile consistent with the clinical concept of DESR.
Keywords

Attention- deficit/ hyperactivity disorder; Affective symptoms; Severity of illness index; youth

INTRODUCTION

Although Attention- Deficit/ Hyperactivity Disorder (ADHD) has long been conceptualized
as a disorder of deficient self regulation, ! deficient emotional self regulation (DESR) has
only recently been the focus of scientific investigation. DESR refers to 1) deficits in self-
regulating the physiological arousal caused by strong emotions; 2) difficulties inhibiting
inappropriate behavior in response to either positive or negative emotions; 3) problems
refocusing attention from strong emotions and 4) disorganization of coordinated behavior in
response to emotional activation. 2 Clinically, DESR traits include low frustration tolerance,
impatience, quickness to anger, and being easily excited to emotional reactions. Although
these traits may be a source of significant morbidity, there has been a paucity of research on
the subject, 2~ and uncertainties remain on how to best measure it.

One approach to identify DESR in children with ADHD, could be through the Child
Behavior Checklist (CBCL), an empirically derived, paper and pencil scale with excellent
psychometric properties. A particular profile of the CBCL consisting of very abnormal

Postgrad Med. Author manuscript; available in PMC 2013 August 08.



1duosnuey Joyiny vd-HIN 1duosnuey Joyiny vd-HIN

1duosnuepy Joyiny Yd-HIN

Spencer et al.

Page 3

(2SDs) scores on the Anxiety/Depression, Aggression, and Attention scales of the CBCL
has been postulated to measure severe forms of dysregulated mood and behavior associated
with pediatric bipolar disorder, = with high levels of morbidity and dysfunction including
psychiatric hospitalization and suicidality. Because these scales reflect intense emotions
(Anxiety/Depression scale), aggression (Aggression scale) and impulsive behavior
(Attention scale), a profile of very high scores in these scale (>210 [2SDs]) has been named
the CBCL-juvenile bipolar disorder profile by some 7~ and, as a continuous measure, the
CBCL-Dysregulation Profile (CBCL-DP) by others. 10-12. 13 We reasoned that an
intermediate profile comprising of intermediate (>1 and <2 SDs) elevations of these scales
could adequately capture the clinical construct of DESR.

The study of DESR is clinically urgent for several reasons. If DESR symptoms are not
identified by clinicians, they cannot be evaluated appropriately and incorporated into
treatment plans. Of equal importance, the symptoms of DESR should not be confused with
the emotional symptoms of bipolar disorder. To do so would increase the misdiagnosis of
mood disorders and lead to inappropriate treatment. This creates a difficult differential
diagnostic issue because although ADHD is a risk factor for bipolar disorder, 14- 13
misdiagnosis will occur if DESR is mistaken for the abnormal mood associated with bipolar
disorder and vice versa. DESR differs from the persistent and severe aggressive irritability
often seen in pediatric bipolar disorder. ' Unlike DESR, the abnormal mood of bipolar
disorder is not defined by poor self-regulation and includes features that are not part of
DESR (e.g., the other mood criteria in DSM-1V).

The main aim of this study was to assess whether a unique profile in CBCL characterized by
intermediate elevation in the Anxiety/depression, Aggression and Attention scales could be
used to help identify DESR in children with ADHD. To this end we analyzed data from two
identically designed large scale, controlled studies of well-characterized boys and girls with
and without ADHD. We categorically defined DESR if a child had an aggregate cutoff score
of > 180 [1 SD] but less than 210 (2SD) on the Anxiety/Depression, Aggression, and
Attention scales of the CBCL (CBCL-DESR). We hypothesized that the CBCL-DESR
profile would be overrepresented in children with ADHD and will be associated with high
levels of morbidity and dysfunction beyond those predicted by ADHD status.

MATERIALS AND METHODS

Detailed study methodology has been previously described. 7 18 Briefly, subjects were
derived from two identically designed longitudinal case-control family studies of ADHD.
These studies recruited male and female probands aged 6—18 years with (n=140 boys, n=140
girls) and without (n=120 boys, n=122 girls) ADHD ascertained from pediatric and
psychiatric clinics and their siblings. Potential subjects were excluded if they had been
adopted, or if their nuclear family was not available for study. We also excluded potential
subjects if they had major sensorimotor handicaps (paralysis, deafness, blindness),
psychosis, autism, inadequate command of the English language, or a Full Scale IQ less than
80. Diagnoses of subjects less than 12 years of age were based on indirect interviews with
the mothers. Subjects between 12 and 17 years of age had indirect and direct interviews and
a diagnosis was considered positive if either of the interviewees endorsed the disorder.
Parents provided consent for offspring under the age of 18. Children and adolescents
provided written assent to participate. The human research committee at Massachusetts
General Hospital approved this study.

Psychiatric assessments relied on the epidemiologic version of the Schedule for Affective
Disorder and Schizophrenia for Children (Kiddie SADSE). 19 The interviewers had
undergraduate degrees in psychology and were extensively trained and supervised. Based on
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500 interviews the median kappa coefficient between a trained rater and an experience
clinician was 0.98. Kappa coefficients for individual diagnoses included: ADHD (0.88), CD
(1.0), major depression (1.0), mania (0.95), separation anxiety (1.0), agoraphobia (1.0),
panic (0.95) and substance use disorder (1.0). We considered a diagnosis present if DSM III-
R diagnostic criteria were unequivocally met.

A committee of board-certified child and adult psychiatrists who were blind to the subject’s
ADHD status, referral source, and all other data resolved diagnostic uncertainties. Diagnoses
presented for review were considered positive only when the committee determined that
diagnostic criteria were met to a clinically meaningful degree. We estimated the reliability
of the diagnostic review process by computing kappa coefficients of agreement for clinician
reviewers. For these diagnoses, the median reliability between individual clinicians and the
review committee assigned diagnoses was 0.87. Kappa coefficients for individual diagnoses
included: ADHD (1.0), CD (1.0), major depression (1.0), mania (0.78), separation anxiety
(0.89), agoraphobia (0.80), panic (0.77) and substance use disorder (1.0). All assessment
personnel were blind to proband diagnosis (ADHD or control) and ascertainment site
(psychiatric or pediatric).

Mothers completed the Social Adjustment Inventory for Children and Adolescents
(SAICA). 20 The Child Behavior Checklist (CBCL) 2! provided dimensional measures of
child syndromes. Family conflict was defined using the Moos Family Environment Scale
(FES). 22 Socioeconomic status (SES) was measured using the 5-point Hollingshead
scale. 23 The interview also contained questions pertaining to school functioning.

Defining DESR Using Scores of the CBCL

A binary definition of deficient emotional self-regulation (DESR) was defined as positive if
a subject’s sum of the attention, aggression, and anxious/depressed CBCL scales (i.e.,
CBCL-DESR) was > 180 (> 60 on average on each scale) but <210 (average t-score of
>60<70 on each scale), a cut-off point previously used to define a more extreme from of
emotional dysregulation associated with pediatric bipolar disorder (the CBCL Pediatric
Bipolar Profile). 72

Statistical Analysis

RESULTS

Comparisons were made between Controls without DESR (Controls), ADHD subjects
without DESR (ADHD), and ADHD subjects with CBCL-DESR (ADHD+DESR). Subjects
with a CBCL-score of 210 on the A-A-A scales or higher (average t-score of >70 on each
scale) were excluded. Linear, logistic, negative binomial, or ordered logistic regression was
used depending on the distribution of the outcome measure. Demographic confounders were
controlled for in all models. All tests were two-tailed and alpha was set at 0.05.

Rates of DESR in Children with and without ADHD

ADHD children had a significantly higher rate of the CBCL-DESR profile compared to
Controls (44% versus 2%, X2(1)=108.4, p<0.001). Comparisons were made between
Controls (N=224), ADHD subjects without DESR (ADHD, N=111), and ADHD subjects
with CBCL-DESR (ADHD+CBCL-DESR, N=86).

Sociodemographic Characteristics

Table 1 describes the sociodemographic characteristics of the sample. There were small but
statistically significant differences in age. The ADHD+CBCL-DESR group was younger
than Controls, thus we controlled further analyses by age.
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Impact of DESR on ADHD Characteristics

ADHD subjects with and without CBCL-DESR had similar ages of ADHD onset, duration
of ADHD, and total ADHD symptoms (Table 2). However, ADHD+CBCL-DESR subjects
showed significantly greater ADHD-associated impairment (Fig 1 panel B). ADHD subjects
with and without CBCL-DESR did not differ on rates of individual ADHD symptoms
(Figure 2).

Impact of DESR on Psychopathology

As shown in Fig 3A, rates of comorbid psychiatric disorders differed significantly among
the three groups for oppositional defiant disorder (ODD), conduct disorder (CD), major
depression (MDD), bipolar disorder (BPD), and multiple ( 2) anxiety disorders. Among
ADHD patients, DESR predicted increased rates of oppositional defiant disorder, conduct
disorder, and multiple ( 2) anxiety disorders (Figure 3A), but not major depression bipolar
disorder or substance use disorders (FIG 3A). Consistent with the comorbidity findings
DESR was associated with more impaired scores in all other CBCL clinical scales
(excluding those used to define DESR) (Fig 3B). Controlling for comorbid ODD, CD, and
multiple anxiety disorders, the ADHD+DESR group still had significantly more impaired
scores on these CBCL clinical scales compared to the ADHD group.

Impact of CBCL-DESR on Social Functioning

As shown in Figure 4, there was dose response association in the majority of items assessed
in the Social Adjustment Inventory for Children and Adolescents (SAICA). Social
functioning was least impaired in Controls, intermediate in ADHD, and most impaired in
ADHD+CBCL-DESR. Controlling for comorbid ODD, CD, and multiple anxiety disorders,
SAICA items school behavior problems, activities with peers, and problems with peers
remained significantly different between the ADHD and ADHD+CBCL-DESR groups.

School and Family Functioning and Treatment History

Although ADHD was associated with more impaired school and family functioning than
controls, the two ADHD groups did not differ in measures of school (Fig SA) or family
functioning (Fig 5B). Subjects with ADHD+CBCL-DESR were more likely to be treated for
ADHD compared to the ADHD group (Table 3). Although ADHD+CBCL-DESR subjects
had a higher rate of combined counseling and pharmacotherapy, they were not at higher risk
for requiring psychiatric hospitalization.

DISCUSSION

Our a priori definition of DESR based on moderate (>1 and <2 SDs) elevation of the
Anxiety/depression, Aggression and Attention scales of the CBCL (CBCL-DESR) identified
a clinically meaningful subgroup of ADHD children at high risk for morbidity and
dysfunction consistent with current conceptualizations of DESR. In fact, 44% of children
with ADHD met criteria for our definition of DESR based on the CBCL compared with only
2% of control subjects. The CBCL-DESR profile was associated with higher rates of
psychiatric comorbidity with anxiety and disruptive behavior disorders and with
significantly more impaired ratings in most domains of social function evaluated by the
SAICA. These findings suggest that the CBCL-DESR profile can help identify a clinically
meaningful subgroup of children with ADHD with associated deficits consistent with
current clinical conceptualizations of deficits in emotional regulation worthy of further
investigation.

The 44% rate of CBCL-DESR profile identified in our sample of ADHD children is highly
consistent with recent findings in adults with ADHD. 3- 4 This latter study using items from
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the Current Behavior Scale congruent with clinical conceptualizations of DESR, identified
DESR in 55% of adults with ADHD. As we found in our pediatric sample, DESR in this
adult ADHD study was also associated with higher rates of psychopathology and
dysfunction. 3-4

Our findings that children with ADHD with the CBCL-DESR profile were at significantly
increased risks for disruptive behavior and anxiety disorders but not for depression and
bipolar disorder stand in contrast with findings of increased risks for these mood disorders
associated with the CBCL-Juvenile Bipolar profile. This latter profile requires very
abnormal (2SD) scores on the same scales of Anxiety/Depression, Aggression, and
Attention of the CBCL used to define the CBCL-DESR profile but with more moderate (>1
and < 2 SDs) scores. These non-overlapping CBCL profile findings between the high (2SD)
and the intermediate (1SD) (used to define DESR) support the hypotheses that these
mutually exclusive profiles identify different clinical entities with the severe profile likely
identifying the extreme mood dysregulation associated with mood disorder while the
intermediate one being limited to deficient emotional self-regulation.

While both DESR and mood disorders involve emotional dysregulation, these constructs are
substantially different clinically. The cardinal feature of mood disorders is the experience of
strong emotions, not their self-regulation, 24 the hallmark of DESR. Children who fulfilled
the CBCL-DESR criteria were not more likely to have bipolar disorder or major depression
or to have been hospitalized than other children with ADHD. In this regard, our data support
the utility of the CBCL in defining DESR as a substantially different clinical entity than the
CBCL-Juvenile Bipolar profile used to identify children at high risk for pediatric bipolar
disorder. In fact, a comprehensive literature review by Barkley et al. 2 documents numerous
studies in which children and adults with ADHD are highly likely to manifest DESR
characterized by “low frustration tolerance, impatience, quickness to anger, and being easily
excited to emotional reactions more generally”.

We also found that ADHD children with the CBCL-DESR profile were at significantly
increased risk for impaired social functioning beyond what was observed in other ADHD
youth. Scores for most of the individual items on the SAICA as well as the social problems
scale of the CBCL were significantly more impaired in ADHD+CBCL-DESR youth
compared with other ADHD youth. These included worse functioning with peers, siblings
and parents in all four major role areas: school, spare time, peer relations, and home life.
These findings are consistent with those of Whalen and Henker’s 25 who found that
emotional dysregulation in ADHD children disrupted the smoothness, reciprocity, and
cooperative activities involved in peer relationships and with Barkley et al.’s 2 suggestion
that DESR might account for a significant portion of the prominent social dysfunction
documented in ADHD. These authors speculated that DESR may trigger negative reactions
from peers, siblings and parents which, in turn, might lead to further poor social responses in
the affected child. 23

In contrast, we did not find that the CBCL-DESR profile increased the risk for added
impairments in family and school (academic) functioning beyond those predicted by ADHD.
These findings are not consistent with those reported by Barkley and Fischer 2 in their long
term longitudinal follow up study of ADHD children grown up that found that, after
accounting for ADHD, DESR independently contributed to impairments in occupational and
educational, outcomes in young adult years. More work needs to be done to examine the
longitudinal impact of CBCL-DESR on family and educational outcomes in children with
ADHD grown up.
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Because the CBCL-DESR profile is a continuous and morbid phenotype that cuts across
several psychiatric disorders, it represents an ideal target for pathophysiological,
neurobiological and therapeutic research within and without the context of ADHD. Such a
phenotype is consistent with the recently outlined research domain criteria (RDoC) proposed
by the NIMH (http://www.nimh.nih.gov/research-funding/nimh-research-domain-criteria-
rdoc.shtml). RDoC are conceived as dimensional phenotypes ranging from normal to
abnormal that cut across current diagnostic boundaries and use different levels of analysis.
Such dimensional phenotypes are thought to be central to understanding the underlying
psychopathology of normal and abnormal brain function and to facilitate critical research on
determining the underlying genetic influences as well as neural networks.

Our findings need to be viewed in light of some methodological limitations. Our definition
of emotional dysregulation relied on elevations in three CBCL clinical scales (A-A-A).
Others have used this scale without cutoffs to measure dysregulated mood, attention and
behavior pathology across DSM-IV diagnoses. ! Although we selected the CBCL-DESR
profile from ongoing conceptualizations of DESR in the literature (most fully articulated by
Barkley) 2 indexing deficits in self-regulating cognition and inhibiting behavior caused by
strong emotions, we do not know whether our results would be replicated if other methods
are used to define DESR.

For example, Gioia reported that children with ADHD had higher ratings on the Behavior
Rating Inventory of Executive Function (BRIEF) 26 Emotional Control subscale compared
with healthy children. However, since these authors did not report correlations of their
BRIEF-defined DESR (beyond impulsivity), it is unclear whether the BRIEF-Emotional
Control Scale captures the same phenomenology as the CBCL-DESR profile. On the other
hand, the validity of our construct of CBCL-DESR is supported by 1) Face Validity, the
consistency of the constituent symptoms with other definitions of DESR 2) its expression
across a wide range of comorbid disorders and elevations of clinical scales and 3) its
association with significant impairments beyond those accounted for by ADHD. Also, it is
reassuring that our results are similar to what we reported as the correlates of DESR in
adults with ADHD, which used a different method to assess DESR symptoms. 34
Nevertheless, further research is needed to evaluate other definitions of DESR to determine
its optimal definition. Because our sample was clinically referred and primarily Caucasian,
our findings may not generalize to community samples and other ethnic groups.

CONCLUSION

These findings indicate that a unique profile of the CBCL consistent of intermediate (>1 and
<2 SDs) scores on Anxiety/Depression, Attention and Aggression can help identify a
clinically meaningful subgroup of children with ADHD at high risk for more impaired social
and emotional adjustment than other children with ADHD. Because this profile identified
children with dysregulated mood, anxiety, aggression, and impulsivity, our findings suggests
that the CBCL-DESR may aid in the identification of children with deficient emotional
regulation within and without the context of ADHD. More work is needed to further
evaluate this and other definitions of DESR in clinical and investigational studies of children
with ADHD.
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Figure 1.

A. Rates of deficient emotional self-regulation (DESR, sum of CBCL attention, aggression,
and anxious/depressed t-scores >180 and <210); (B) Percent of subjects with ADHD-
associated severe impairment
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Figure2.

Attention- Deficit/ Hyperactivity Disorder (ADHD) symptoms
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Figure 3.

DESR and psychopathology (A) Comorbid disorders; (B) Other Child Behavior Checklist
(CBCL) scales
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Social Adjustment Inventory for Children and Adolescents (SAICA)
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Figure 5A.
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Characteristics of ADHD

Table 2

ADHD (N=111) | ADHD+DESR (N=86) | Test statistic | p-value
Onset 3.0+£23 3.1+24 t(194=—0.36 0.83
Duration 7.6+3.9 72+38 t(194=0.20 0.69
Total symptoms 11.1+£2.0 11.9+1.8 7=1.68 0.09
Severe impairment 35(32) 43 (50) z=2.49 0.01
Moderate/ severe impairment 99 (89) 84 (98) z=2.04 0.04
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Table 3
Table 3A. ADHD Treatment
ADHD (N=111) | ADHD+DESR (N=86) | Test statistic | p-value

None 25 (23) 8(9) 7=-2.41 0.02
Counseling 7(6) 7(8) z=0.49 0.63
Pharmacotherapy 30 (27) 26 (30) 7=0.48 0.63
Counseling + Pharmacotherapy 48 (43) 45 (52) z=1.29 0.20
Hospitalization 1(1) 0 (0) Fisher’s exact 1.00

Table 3B. Treatment for any Psychiatric Disorder

Controls(N=224) | ADHD (N=111) | ADHD+DESR (N=86) | Test statistic | p-value
None 99 (44) 12 (11)2 3(3)2 X2(2):51~38 <0.001
Counseling 42 (19) 18 (16)2 11(13)2 X22)=0.84 0.66
Pharmacotherapy 1(0) 31 (28)2 23 (27)2 X2<2):19~00 <0.001
Counseling + Pharmacotherapy 1(0) 46 (41)2 48 (56)ab X2<2):31'37 <0.001
Hospitalization 0(0) 4 (4)2 1(1) Fisher’s exact 0.01

Hp<0.05 vs. Controls,

b
p<0.05 vs. ADHD
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