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Abstract

Purpose of review—Chronic, severe irritability is a common presenting problem in children
and adolescents. Disruptive mood dysregulation disorder (DMDD) was added to the DSM-5 in
recognition of this public health need. Currently there are no well-established, evidence-based
pharmacological or psychosocial treatments specifically for DMDD. Here, we focus on
psychosocial interventions. In addition to reviewing published research, we present preliminary,
open trial data on a novel exposure-based cognitive-behavioral therapy (CBT) targeting severe
irritability, as is present in DMDD.

Recent findings—In the published literature, parent management training (PMT) comprises
parent-based interventions designed to treat youth disruptive behavior. Child-based interventions
for disruptive behavior include CBT focused on social cognition and problem-solving. Based on
identified treatment gaps for severe irritability in children and adolescents, novel psychosocial
interventions are being developed. We have developed a CBT for severe irritability that integrates
exposure techniques, drawn from anxiety treatment, with selected PMT techniques. Data from an
open pilot trial (AM=10) suggest feasibility.

Summary—Promising psychosocial treatments are being developed for DMDD. Future
directions include testing these new therapies against extant interventions. Increased research on
the biological and psychological mechanisms mediating irritability will further bridge the
treatment gap for youth and families.
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Introduction

Irritability is one of the most frequent presenting problems in child and adolescent
psychiatric practice [1,2]. Irritability refers to an increased proneness to anger, relative to
peers [3]. Various psychiatric disorders in youth, including mood, anxiety, disruptive, and
neurodevelopmental disorders, often include irritability in their presentation. In order to
codify severe, chronic, and functionally impairing irritability, the diagnosis of disruptive
mood dysregulation disorder (DMDD) was added to the DSM-5 [4]. DMDD is defined as:
(a) severe, recurrent temper outbursts occurring at least three times per week, out of
proportion to the situation and inconsistent with developmental level; and (b) persistently
irritable mood between outbursts, for most of the day, nearly every day. Thus, DMDD
includes both “phasic” irritability or temper outbursts and “tonic™ irritability or grouchy,
angry mood [5,6]. To qualify for the diagnosis, symptoms must begin by age 10 and persist
for at least one year across at least two of three settings (home, school, peers). However,
DMDD cannot be diagnosed before age 6, due to a normative peak in irritability in the
preschool years and consequent difficulties distinguishing normative from pathologic
irritability during this period [7,8]. Prevalence estimates for severe irritability in school-age
children and adolescents range from 0.12% to 5%, with 3% being the most common
estimate for DMDD [9-11].

The DSM-5 formulation of DMDD derived from research on severe mood dysregulation
(SMD), a syndrome operationalized by Leibenluft and colleagues [12] to examine whether
chronic, severe irritability may represent a developmental phenotype of bipolar disorder.
Evidence on longitudinal outcomes, family history, and pathophysiology supported that
pediatric irritability is not a presentation of bipolar disorder [13]. Rather, severe irritability in
childhood has been found to predict elevated risk for unipolar (but not bipolar) depression
and anxiety disorders [14] in adulthood, as well as functional impairment [15-17] and
suicidality [18,19]. Cross-sectional and longitudinal associations between early irritability
and later depression and anxiety appear partially due to shared genetic factors [20,21].

Given its prevalence and associated costs, irritability is receiving increased research
attention. With respect to pathophysiological research, neuroscientific and behavioral studies
suggest that irritability is associated with dysfunction in responses to frustrative nonreward
and threat, involving fronto-striatal-amygdala circuitry [3,22]. Frustrative nonreward refers
to the state that results when an organism does not receive an expected reward (i.e., blocked
goal attainment) [23], and it is linked to frustration and anger in humans. Threats are stimuli
that carry potential to harm an organism [24]. Whereas anxiety disorders are characterized
by avoidant responses to threat, irritability is characterized by aberrant approach responses
to threat (e.g., reactive aggression) [3]. Continued research on the biological and
psychological mechanisms mediating irritability will inform the development of
interventions.

Currently, there are no well-established pharmacological or psychosocial treatments
specifically for DMDD [3,25]. However, empirically-supported interventions have been
developed for common comorbid problems or disorders in which irritability may be a
symptom. Parent management training (PMT) targets disruptive behavior, as is frequently

Curr Treat Options Psychiatry. Author manuscript; available in PMC 2019 March 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kircanski et al.

Page 3

seen in attention-deficit/hyperactivity disorder (ADHD), oppositional defiant disorder, and
conduct disorder [26,27]. In addition, cognitive-behavioral therapy (CBT) has demonstrated
efficacy for treating youth disruptive behavior, anxiety, and depression [28]. Novel
interventions are actively being developed and tested for irritability [29]. In this report, we
review published research on psychosocial interventions for irritability and related
symptoms. We also present preliminary, open trial data on a novel exposure-based cognitive-
behavioral therapy (CBT) that we developed to target severe irritability, as is present in
DMDD. Pharmacological treatment options are discussed in detail in a recent practitioner
review [25].

Treatment Options

Psychosocial Treatments for Irritability-Related Symptoms

Parent Management Training—Parent management training (PMT) refers to a class of
behavioral treatments that target youth disruptive behavior, such as noncompliance and
aggression [26,27,29]. PMT is based in principles of operant conditioning (i.e., instrumental
learning) positing that behavior is influenced by its consequences. Parent-child interaction
research by Patterson and colleagues is also foundational to the treatment [30-32]. PMT is
conducted with parent(s)/caregiver(s) and facilitates their use of consistent positive
reinforcement (e.g., selective attention, praise) for adaptive child behaviors, and consistent
nonreinforcement (e.g., active ignoring) or mild negative consequences (e.g., time-out) for
maladaptive child behaviors. Several therapy manuals are available [26,27,29]. In addition,
several larger treatment programs for early childhood disruptive behavior include PMT as a
key component (e.g., Incredible Years [33], Parent-Child Interaction Therapy [34], Positive
Parenting Program/Triple-P [35]).

Multiple meta-analyses have supported the efficacy of PMT for reducing disruptive behavior
[36-38], with a mean effect size of “medium” for trials utilizing blinded assessments [25].
However, research is needed to test whether PMT is effective specifically for youth with
severe irritability or DMDD, given the unique clinical features of these youth relative to the
samples in which PMT has been focused. For example, some PMT protocols are designed
for preschool-aged children. The majority of PMT studies recruited parents of preschool- or
early school-aged children, or of adolescents with primary antisocial behavior [36—-38] rather
than irritability. The majority of studies also did not report effects specifically on irritability
[39,40]. In a secondary analysis of data from the Incredible Years program, oppositional
youth ages 5-6 with predominant emotion dysregulation showed greater improvement than
did those with predominant headstrong behavior [41]. However, it is unclear whether such
results would extend to older children or adolescents with severe irritability or DMDD.

Cognitive-Behavioral Therapy—Cognitive-behavioral therapy (CBT) is conducted
directly with children and adolescents, with the goal to help youth learn skills to improve
maladaptive responses to daily situations [42]. Several CBT programs have been developed
for disruptive behavior and related problems [29]. Much of this work is based theoretically
in research by Dodge and colleagues on youth’s social information processing [43-45].
Here, youth’s cognitive processing of social situations is conceptualized as a set of steps,
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such as encoding and interpreting others’ social cues and searching for, selecting, and
engaging in a behavioral response to the cues. Aberrations in one of more of these steps are
postulated to give rise to angry and aggressive responses. Thus, therapeutic techniques often
focus on problem-solving and practicing more adaptive ways to think about and respond to
social situations. CBT includes both in-session exercises and out-of-session practice.
Published treatment manuals include Kazdin’s Problem-Solving Skills Training [27],
Lochman and colleagues’ group-based Anger Control Training [46], and Sukhodolsky and
Scahill’s CBT for Anger and Aggression in Children [47].

In a meta-analysis of CBT for anger in youth, Sukhodolsky et al. [48] reported a mean effect
size of “medium” across parent, teacher, observer, and self-reports. While this meta-analysis
covered a range of samples, many of the studies focused on physical aggression and/or
delinquency in boys. Again, research is needed to test directly whether such CBT programs
may be effective for youth with DMDD, given their distinctive clinical features.

Development and Testing of Psychosocial Treatments for Severe Irritability and DMDD

A recent case report by Sukhodolsky and colleagues described feasibility of their CBT for
Anger and Aggression with one young girl diagnosed with DMDD [49]. The investigators
are currently conducting a randomized controlled trial (RCT) using this CBT in children and
adolescents with high levels of aggression. The investigators perform neuroimaging
assessments pre- and post-treatment to test hypothesized neural mechanisms of clinical
improvement [50]. In addition, Waxmonsky and colleagues have developed an integrative
therapy for youth ages 7-12 with ADHD and SMD that includes PMT, CBT, and stimulant
medication. Following a promising open pilot trial [40], an RCT demonstrated feasibility
and some positive effects of the treatment on parent-reported irritability [51]. Finally,
Perepletchikova and colleagues recently reported outcomes of a novel adaptation of
dialectical behavior therapy for preadolescent children (DBT-C) diagnosed with DMDD
[52]. Originally designed for adults at risk for suicidal behavior [53], DBT is unique in that
it incorporates techniques of acceptance and mindfulness with traditional CBT methods. In
this RCT design, youth and parents assigned to the DBT-C condition received up to 32
weekly therapy sessions that included individual child, PMT, and joint parent-child
components, as well as telephone coaching. Results demonstrated feasibility and positive
outcomes, including significantly greater improvements at both post-treatment and three-
month follow-up in the DBT-C condition relative to usual care.

Open Pilot of Exposure-Based Cognitive-Behavioral Therapy for Severe Irritability in

DMDD

Given the dearth of empirically-supported treatments for severe irritability in youth, our
research group has developed an exposure-based CBT for severe irritability, as is present in
DMDD (ClinicalTrials.gov identifier: NCT02531893). This mechanism-based treatment is
grounded in our recent pathophysiological model of irritability [3], which outlines brain-
based aberrations in reward processing and threat processing that have been found to
characterize the clinical phenotype. We propose that exposure-based CBT targets both
reward and threat processing dysfunctions.
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Exposure refers to a behavioral technique derived from the anxiety disorders treatment
literature, in which patients gradually confront and tolerate feared cues that they perceive as
threatening and learn that adverse outcomes will not occur [54,55]. The neural mechanisms
underlying fear extinction, the laboratory analog of exposure, include regulation of
amygdala activity by the prefrontal cortex [56]. Exposure therapy has been shown to be
efficacious in treating pediatric anxiety disorders [57,58]. Our translation of this technique to
irritability is based on neural and behavioral dysfunctions that have been found to
characterize irritable youth, the overlap of some of these dysfunctions with those seen in
anxious youth, and high comorbidity between pediatric irritability and anxiety [3,25,59].
Specifically, we have been examining whether exposure to stimuli that evoke frustration,
anger, and temper outbursts may be an effective intervention for severe irritability. We
hypothesize that following gradual, controlled exposure to these evoking stimuli, severely
irritable youth will develop increased toleration and more adaptive coping. As outlined in
our pathophysiological model [3], we hypothesize that changes in prefrontal-amygdala
circuit function in response to threat will be one mechanism of symptom improvement.

This treatment also integrates selected PMT techniques, in which parents are taught specific
skills and ways to tolerate their own emotions in response to youth’s irritability. Consistent
with our pathophysiological model of irritability [3], we conceptualize PMT as addressing
dysfunction in the content of youth’s instrumental learning. That is, PMT targets parental
contingencies for behavior (e.g., attention, praise) as salient content of youth’s instrumental
learning. Irritable youth exhibit deficits in instrumental reward learning involving the
prefrontal cortex, striatum, and amygdala [60,61]. We hypothesize that changes in this
reward-based circuitry in response to treatment will be another mechanism of symptom
improvement.

Below, we present data (A=10 youth) from a preliminary, open active pilot trial of exposure-
based CBT for severe irritability to demonstrate feasibility and explore potential efficacy. It
must be emphasized that these data are preliminary, and all ratings were open (i.e., the rating
clinicians knew that all patients were in active treatment). The use of exposure for severe
irritability involves clinical challenges, including the potential for aggressive behaviors in
session. As safety of the patient, family, and therapist is paramount, we have addressed this
challenge in several ways. We thoroughly review all patients’ psychiatric history with
respect to physical aggression and, before initiating treatment, assess the physical safety of
the therapy room. Some authors have cautioned against the use of exposure in treating anger,
suggesting that corrective learning or anger reduction may not occur in the way that fear
reduction occurs in exposure for anxiety disorders [62]. Notwithstanding this concern,
preliminary results were promising for an imaginal exposure intervention for anger in adults
[63]. The data in our pilot trial were examined for any evidence of symptom worsening.

Participants—Ten treatment-seeking child and adolescent patients completed the open
active pilot trial. Six participants were male; four were female. The average age of
participants was 12.4 years (range = 9.3-15.1 years). Diagnosis of DMDD was established
by independent clinical raters using the Kiddie Schedule for Affective Disorders and
Schizophrenia for School-Age Children — Present and Lifetime Version (K-SADS-PL) [64]
including a module developed for DMDD (intraclass correlations > .90) [65]. At pre-
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treatment, eight participants met DSM-5 diagnostic criteria for current DMDD; two
participants met lifetime criteria for DMDD, but had a current clinical severity rating just
below the threshold for diagnosis (Clinical Global Impressions Severity [CGI-S] [66] score
of 3, mildly ill). The average Children’s Global Assessment Scale (CGAS) score in the
sample was 48.1 (range = 37-78), equivalent to a moderate level of functional impairment
[67]. Eight participants were taking psychotropic medication, as prescribed by their
community providers. Exclusion criteria were: 1Q below 70 or the presence of a pervasive
developmental disorder, posttraumatic stress disorder, schizophrenia, substance use within
the preceding three months, neurological disorder, or unstable medical illness. All
procedures were approved by the NIMH Institutional Review Board. Participants were
recruited through advertisements. Parents gave written informed consent and youth gave
written assent.

Treatment—All participants were assigned to active treatment. All youth, parents, and
rating clinicians were aware that participants were assigned to active treatment. The
exposure-based CBT protocol consisted of 12-16 weekly outpatient therapy sessions, each
60-90 minutes in duration, which were manualized during the course of the pilot trial [68].
Each session included an individual child component and individual parent component;
some sessions also included a joint child-parent component. Two licensed clinical
psychologists (co-authors M.A.B. and K.K.) provided the treatment.

In this manualized CBT protocol, therapists first build rapport, orient youth and parents to
treatment, provide psychoeducation on irritability, and set treatment goals. The individual
child component focuses on exposure. Therapists conduct an adaptation of motivational
interviewing [69] for pediatric irritability, in order to address potential ambivalence about
change. Therapists and youth generate of a hierarchy of individualized situations eliciting
frustration, anger, and temper outbursts. Youth provide “temperature ratings” of their
emotional intensity in response to each situation on a 0-10 scale. In-session exposure
proceeds in a graded fashion, based on the hierarchy. While there is a wide range of possible
exposures, common exposures include: completing household chores (e.g., with relevant
items brought into session); having an electronic device taken away; losing in a game when
the opponent violates a rule; shifting from a preferred activity to a non-preferred activity;
and completing challenging schoolwork. Throughout exposure, youth provide temperature
ratings and are encouraged by therapists to tolerate their emotional responses. Alternative
behavioral responses to the situations (e.g., breathing retraining) may be used, although the
focus is on emotion toleration rather than emotion reduction in the moment. Role-plays of
eliciting situations may also be conducted to the extent that they elicit youth’s emotional
responses, which youth practice tolerating. Out-of-session exposures are assigned and
reviewed the following session.

The individual parent component integrates selected PMT techniques, with the rationale that
adaptive, consistent parenting provides the optimal context in which exposure for severe
irritability should be most effective [3]. The selected PMT techniques include:
psychoeducation on instrumental learning as it occurs in parent-child relationships; praise
and acknowledgement for adaptive child behaviors; active ignoring for maladaptive child
behaviors; giving commands and setting limits; and increasing time spent on positive joint
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activities. Additional material includes delivering intermittent, unexpected positive rewards
over the course of treatment. In the pilot trial, this approach appeared to be more effective
than regular reward programs or token economies. Specifically, we found that when using
reward programs, some participants focused their attention on the rewards per se, and
exhibited difficulty disengaging attention from the rewards and reorienting attention toward
the therapeutic tasks needed to achieve them. Finally, therapists work with parents to
manage their emotional responses to youth’s temper outbursts and other irritability
symptoms. Therapists assist parents in learning to tolerate their own emotional distress, in
tandem with youth tolerating their emotional experience during exposure.

As appropriate based on child and parent skill development, joint child-parent sessions focus
on youth and parents practicing exposure and emation toleration. For example, an exposure
hierarchy in session may progress from the therapist to the parent asking the child to
complete a household chore. Therapists observe and provide feedback on these joint
exposures.

Measures—Independent clinicians (licensed social workers and clinical psychologists)
completed clinical ratings of participants at pre-, mid-, and post-treatment. Clinical ratings
were based on phone interviews with the parent(s), integrating youth reports when possible,
and covering the past seven days. The primary outcomes were Clinical Global Impressions
Improvement (CGI-1) scores (8-point Likert scale; 1 = completely recovered, 5 = unchanged,
8 = much worse) [66] for DMDD and Clinician Affective Reactivity Index (ARI) scores
[70]. The Clinician ARI is a semi-structured interview of severe irritability assessing the
frequency, severity, and duration of temper outbursts and irritable mood between outbursts,
and associated functional impairment in home, school, and peer settings. For the purposes of
this trial, a weighted total score was computed to reflect an average of scores across the three
domains of temper outbursts, irritable mood, and impairment (continuous scale; 0 = no
symptoms/impairment, 100 = most severe symptoms/impairment). CGI-S scores were also
examined (7-point scale; 1 = normal/not at all ill, 4 = moderately ill, 7 = among the most
extremely ill patients). The pilot trial did not include quantitative assessments of treatment
adherence, alliance, or satisfaction.

Results—All 10 youth and families attended all sessions, and there were no treatment
dropouts. All participants had complete data. All scores at all time points are presented in
Table 1. To examine preliminary feasibility and outcomes, one-sample #tests assessed
DMDD CGI-I scores at mid- and post-treatment relative to the value of 5 (unchanged).
Results indicated that CGI-1 scores were significantly lower than 5 at post-treatment, {9) =
-3.77, p=.004. CGl-scores were not significantly lower than 5 at mid-treatment, #9) =
-1.96, p=.081. CGI-I scores at mid- and post-treatment are depicted in Figure 1. Of note,
no patients’ symptoms worsened from pre-treatment to post-treatment (CGI-1 range = 1-5),
suggesting that exposure procedures did not increase symptoms over the course of treatment.

A within-subjects repeated measures analysis of variance (ANOVA) on Clinician ARI total
scores at pre-, mid-, and post-treatment indicated a significant effect of time point, A1.31,
11.76) = 6.14, p=.023. Pairwise comparisons indicated significant decreases in Clinician

Curr Treat Options Psychiatry. Author manuscript; available in PMC 2019 March 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kircanski et al.

Page 8

ARI total scores from pre-treatment to mid-treatment, p=.042, and from pre-treatment to
post-treatment, p < .001.

Finally, a within-subjects repeated measures ANOVA on DMDD CGI-S scores at pre-, mid-,
and post-treatment indicated a significant effect of time point, A2, 18) = 7.36, p=.005.
Pairwise comparisons indicated significant decreases in DMDD CGI-S scores from
pretreatment to mid-treatment, p=.005, and from pre-treatment to post-treatment, p = .004.

Next Steps—While promising, the current results are highly preliminary. Thus, exposure-
based CBT for severe irritability should not be considered empirically supported. Based on
the feasibility of the open pilot trial, we are pursuing more rigorous testing of our treatment
through a multiple baseline across subjects design [71]. To address limitations in the pilot
trial data, we will add neuroimaging assessments of threat and reward processing at pre- and
post-treatment, measurement of in-session exposure process, and ratings of treatment
adherence, alliance, and satisfaction. If this study demonstrates efficacy, a logical next step
would be a dismantling RCT [72] to compare our exposure-based CBT (integrating selected
PMT techniques) versus PMT alone, the current standard for targeting disruptive behavior.
By incorporating neuroimaging assessments at pre- and post-treatment, this design would
establish neural mechanisms specific to exposure-based CBT.

Conclusions

Chronic, severe irritability is prevalent and impairing in children and adolescents, and there
is significant need for psychosocial treatment developments. Empirically-supported
treatment options for disruptive behavior include PMT focused on parenting contingencies
and CBT focused on social cognition and problem-solving. At present, there is insufficient
evidence as to whether these treatments are efficacious specifically for youth with severe
irritability or DMDD. Several psychosocial treatments are being developed and tested to
directly target severe irritability; these include CBT-based and integrative approaches. Given
the shared clinical and pathophysiological features of irritability and anxiety, an exposure-
based CBT approach drawn from the anxiety literature may be promising. This approach
shows initial feasibility and we are pursuing rigorous testing. Continued research on the
biological and psychological mechanisms mediating severe irritability in youth will help
guide the development of interventions.
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Table 1

Open Active Pilot Trial of Exposure-Based Cognitive Behavioral Therapy for Severe Irritability: Clinical
Ratings at Pre-, Mid-, and Post-Treatment (N=10)

M (SD) [range] Pre-Treatment Mid-Treatment Post-Treatment

- 4.4 (1.0) 36(12)
CGlIH e A
4208 3607 33(0.9
cel-s [3E5] ) [3E5] ) [1E4] )
o 60.3 (15.0 483 (132 425 (183
Clinician ARI [31.9680.6% [31.9&53.9% [13.9%2.2%

Clinician ARI = Clinician-Rated Affective Reactivity Index [70]; CGI-1 = Clinical Global Impressions Improvement [66]; CGI-S = Clinical Global
Impressions Severity [66]; M = mean; SD = standard deviation.
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