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Abstract

Objective—Non-episodic irritability is a common and impairing problem, leading to the 

development of the diagnoses severe mood dysregulation (SMD) and disruptive mood 

dysregulation disorder (DMDD). No psychosocial therapies have been formally evaluated for 

either, with medication being the most common treatment. This study examined the feasibility and 

efficacy of a joint parent–child intervention for SMD.
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Method—Sixty-eight particpants ages 7–12 with attention-deficit/hyperactivity disorder (ADHD) 

and SMD were randomly assigned to the 11-week therapy or community-based psychosocial 

treatment. All participants were first stabilized on psychostimulant medication by study 

physicians. Fifty-six still manifested impairing SMD symptoms and entered the therapy phase. 

Masked evaluators assessed participants at baseline, midpoint, and endpoint, with therapy 

participants reassessed 6 weeks later.

Results—All but two therapy participants attended the majority of sessions (n=29), with families 

reporting high levels of satisfaction. The primary outcome of change in mood symptoms using the 

Mood Severity Index (MSI) did not reach significance except in the subset attending the majority 

of sessions (effect size [ES]=0.53). Therapy was associated with significantly greater 

improvement in parent-rated irritability (ES=0.63). Treatment effects for irritability but not MSI 

diminished after therapy stopped. Little impact on ADHD symptoms was seen. Results may not be 

generalizable to youth with SMD and different comorbidities than seen in this sample of children 

with ADHD and are limited by the lack of a gold standard for measuring change in SMD 

symptoms.

Conclusion—While failing to significantly improve mood symptoms versus community 

treatment, the integrative therapy was found to be a feasible and efficacious treatment for 

irritability in participants with SMD and ADHD.

Clinical trial registration information—Group-Based Behavioral Therapy Combined With 

Stimulant Medication for Treating Children With Attention Deficit Hyperactivity Disorder and 

Impaired Mood; http://clinicaltrials.gov/; NCT00632619.
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INTRODUCTION

There has been increasing recognition that many children with attention-deficit/hyperactivity 

disorder (ADHD) exhibit non-episodic irritability and deficits in emotion regulation.1,2,3 

While found not to be at increased risk for bipolar disorder (BD),4 children with non-

episodic irritability have elevated rates of other internalizing disorders.4,5 For instance, they 

have a seven-fold greater risk for major depressive disorder (MDD).6 These children also 

exhibit high rates of aggression and are more impaired compared to children with ADHD 

and oppositional defiant disorder (ODD). 7–10 These impairments progress to a wide range 

of adverse outcomes in adulthood.11 The National Institute of Mental Health (NIMH) 

created the construct of “severe mood dysregulation” (SMD) to study youth with persistent 

irritability, excessive reactivity to stimuli, and hyperarousal. The SMD criteria were slightly 

modified for the DSM-512 to create the diagnosis of disruptive mood dysregulation disorder 

(DMDD), eliminating the hyperarousal criteria and sadness as a qualifying abnormal 

interval mood.

Little is known about the treatment of SMD.2,13 The only controlled medication trial found 

no benefit of lithium over placebo.14 The lack of evidenced-based interventions for non-
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episodic irritability has been linked to the increased prescribing of antipsychotics to youth 

with ADHD.15,16 It has been suggested that increased use of psychosocial interventions may 

decrease polypharmacy. Psychosocial treatments may at least serve as an adjunct that 

enhances outcomes at lower medication doses, as seen in schizophrenia.17,18 Not 

surprisingly, there has been a call for psychosocial treatments tailored to address the most 

impairing symptoms seen in SMD: temper outbursts and persistent irritablity.13

Behavioral parent training (BPT) is efficacious for improving ADHD, oppositional 

behaviors, and aggression.19 However, BPT and psychostimulants have not proven 

sufficient to normalize functioning in youth with SMD and ADHD.8,20 One reason for the 

limited efficacy may be that BPT does not address deficits in emotion regulation.3 The 

addition of an emotion regulation component may be particularly essential for treatment of 

SMD, as the presence of high levels of externalizing symptoms predicts reduced efforts by 

parents to engage in emotion regulation coaching with their child.21 Moreover, concerns 

have been raised that BPT programs addressing volitional temper outbursts may need to be 

modified for youth with prominent emotional lability in recognition that these children 

experience sustained negative mood states that are difficult to voluntarily supress.22

Abnormal responses to frustration may drive the anger outbursts and persistent irritability 

seen in SMD. Once frustrated, youth with SMD experience excessive arousal23,24 and state-

dependent impairments in attentional flexibility.25 They exhibit differential patterns of 

central nervous system (CNS) activation in response to negative feedback13 and experience 

prolonged recovery from frustration that can be particularly impairing for peer 

relationships.3,9 Because of these deficits, problem-solving efforts after the onset of 

prominent irritability may prove quite challenging. Therefore, it may be advisable to focus 

parental efforts on antecedent management and soothing of negative affect and delay 

engaging the child in problem-solving efforts until the negative affective state has 

diminished. At the same time, parents must be conscientious to not inadvertently reward 

defiance.

Youth with SMD also have difficulty identifying negative emotions26 and experience 

greater fear when viewing neutral faces.27 These impairments in emotion processing have 

been theorized to cause the elevated rates of reactive aggression seen with SMD.28 Social 

cognitive programs for reducing aggressive behaviors may be efficacious for SMD, as they 

emphasize affect monitoring as well as coping skills for managing anger. They also promote 

assessment of antecedents and potential consequences prior to action and address hostile 

attribution biases and other distortions that may promote aggression.29,30 These techniques 

may be effective for targeting deficits in response reversal seen in SMD.2,9 However, 

cognitive interventions for social skills deficits in youth with ADHD have not proven 

routinely efficacious, possibly because of executive functioning impairments.3,31 Therefore, 

modifications to existing therapies may be necessary to optimize efficacy.

Parents play a critical role in the development of emotion regulation skills, and persistent 

negative family cycles are theorized to lead to deficits in emotion regulation.3,21 Families of 

children with ADHD are particularly likely to engage in aversive and conflictual parenting 

response.32 As parental emotion regulation skills impact the efficacy of parenting 
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interventions in mood-labile youth, 21 inclusion of a parenting component promoting 

coaching of emotion regulation skills may be advisable for the treatment of SMD.

In creating a treatment tailored to the needs of children with ADHD and SMD, we integrated 

and modified established techniques from cognitive-behavioral therapy (CBT) for mood 

disorders, social cognitive programs for aggression, and BPT programs for oppositional 

behaviors to target the core SMD symptoms of temper outbursts and irritability.33–35 As 

children with SMD exhibit a wide range of internalizing symptoms,2,6,9 the treatment’s 

impact on other mood symptoms was examined. In an open pilot trial of the therapy entitled 

AIM (ADHD plus Impairments in Mood), reductions in mood and behavioral symptoms 

were observed in seven children with SMD.36 Based on these promising results, a 

randomized trial comparing AIM plus ADHD medication versus community psychosocial 

treatment plus ADHD medication was conducted. As stimulant medications are a first-line 

treatment for ADHD that improves irritability,20,37 both groups were stabilized on stimulant 

medication before baseline.

METHOD

The study was conducted in two separate cohorts due to the research center relocating in the 

middle of the study. Between cohorts, identical procedures and many of the same staff were 

used at each site. The study was approved by governing institutional review boards (IRBs) at 

both sites.

Participants

Eligible participants were ages 7 –12 and had the combined subtype of ADHD and SMD.2 

Both disorders were required, as it is youth with ADHD and behavioral dyscontrol that are 

being increasingly prescribed antipsychotic medications, 15,16 and most children with SMD 

drawn from clinical samples will have ADHD.9,14,25 Exclusionary criteria included an IQ 

below 80, prominent traits of autism spectrum disorder, use of any non-stimulant 

psychotropic, bipolar I/II, or psychoses. Children with suicidal ideation needing emergent 

treatment were excluded. Otherwise, mood/anxiety disorders or suicidal ideation were not 

exclusionary.

Procedures

Families were recruited through advertisement and referrals from local providers. Written 

consent was obtained from the parents. Participants gave assent. ADHD, ODD, and conduct 

disorder (CD) were assessed using the Disruptive Behavior Disorders Structured Parent 

Interview (DBD-I), which also queries about the frequency and severity of temper outbursts 

at home, school, and with peers.38 It was completed by masters-level clinicians with two 

plus years of experience in assessing ADHD. ADHD was confirmed by teacher report using 

the DBD Rating Scale (DBD-RS), which assesses all DSM-IV symptoms of ADHD, ODD, 

and CD on a 0–3 scale.39 The SMD symptoms of excessive reactivity to negative stimuli, 

persistent angry/sad mood and hyperarousal, plus symptoms of other mood disorders were 

assessed using the mood modules from the Washington University in St. Louis Kiddie 

Schedule for Affective Disorders and Schizophrenia (WASH-U-KSADS; Table 1). The 
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WASH-U-KSADS asks about developmentally appropriate symptoms of mood disorders 

using probes designed to disentangle mood from ADHD symptoms.40,41 These modules 

specifically query participants and parents about the frequency, severity, and duration of 

angry/sad moods and temper outbursts. Parent interviews were completed by MD/PhD-staff 

and participant assessments by experienced graduate students. Integration of both reports 

along with relevant information gathered from the DBD-I was used to achieve a final 

composite score, with greater weight given to the reporter deemed most reliable on an item-

by-item basis. All raters completed a systematic training course consisting of video reviews 

and live assessment (Kappa > .9 at the diagnosis level). Participants were required to meet 

the additional SMD onset, impairment, and duration criteria.2

The KSADS-PL was used to assess other comorbidities.42 The Social Communications 

Questionnaire (SCQ) was used to screen for autism spectrum disorder, using a cutoff score 

of 15 or more.43 MD/PhD staff confirmed all comorbid diagnoses using best-estimate 

procedures prior to enrollment. Maternal depression predicts increasing irritability over 

middle childhood, 44 and parental ADHD predicts reduced response to ADHD treatments.45 

Therefore, parents reported on their own level of depressive symptoms (Beck Depression 

Inventory II [BDI])46 and ADHD symptoms (Adult ADHD Self-Report Scale [ASRS]).47 

The cutoffs were 14+ on the BDI and endorsement of 6+ symptoms from one subtype on the 

ASRS.

Given the debate as to whether DMDD is distinct from ODD,48 we required that participants 

have elevated levels of hyperarousal and other mood symptoms beyond what is typically 

seen in youth with ADHD and ODD. Participants had to score ≥ 27 on the Children’s 

Depressive Rating Scale-Revised (CDRS-R, which ranges from 17–117)49 or ≥12 on the 

Young Mania Rating Scale (YMRS, which ranges from 0–64).50 These values are the 

remission cutoffs, and children with only disruptive behavioral disorders typically do not 

score above them.8,51 They were administered separately to parents and participants by 

MD/PhD staff to obtain a final composite rating. Raters had to complete a systematic 

training course consisting of scoring videotaped assessments (Kappa > .8 for the final score).

Prior to the therapy phase, study physicians optimized the psychostimulant dose for all 

participants to ensure that under-treated ADHD symptoms were not the source of mood 

dysregulation.52 Many participants had substantial past medication trials, with 24 (37%) 

being deemed to be on their optimal regimen based on consensus opinion from study 

physicians. The other 41(63%) had their medication adjusted by study physicians using 

weekly parent and teacher ratings. It took an average of three visits to optimize dose, with a 

minimum of two and a maximum of six. All but two were treated with extended-release 

stimulants, with 39% treated with amphetamine products and the rest with methylphenidate 

(MPH). The mean dose was .90mg/kg/day in MPH equivalents. Only those continuing to 

exhibit impairing SMD symptoms plus elevated scores on the CDRS or YMRS progressed 

to the therapy phase. Baseline measures were completed after medication optimization. 

Stimulant dose was held stable for the rest of the trial and prescribed by study doctors 

through endpoint.
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Treatment Conditions

Participants were randomized to ADHD medication plus the experimental therapy (AIM 

group) or medication plus community psychosocial care (CC group) using a computer-

generated permutated blocking procedure. Similar to other stepped treatment trials in 

pediatric mental health, randomization occurred before the medication phase so parents 

would be aware of therapy status prior to making decisions about medication.53 Families 

assigned to community care were encouraged to engage with local psychosocial providers. 

Referrals were provided, but the CC group did not receive any psychosocial treatment from 

study staff. Families assigned to AIM were asked to suspend non-study psychosocial 

services for the trial’s duration. Psychotropic medication was prescribed only by study 

doctors for both groups.

AIM consisted of eleven 105-minute parent and child group sessions. The child program 

was designed to address SMD’s primary theorized deficits: 1) impairment in identifying 

negative affective states; 2) over-reactivity to minor stressors; 3) deficits in self-soothing 

negative affective states; 4) impaired problem solving when emotionally aroused.2 With 

authors’ permission, evidenced-based programs employing relevant techniques (Fristad’s 

Multifamily Psychoeducation Groups [MFPG], Cunningham’s Community Parent 

Education Program [COPE] and Lochman’s Coping Power)33–35 were used as models to 

guide the development of the integrative SMD treatment. Parent and child sessions were run 

in parallel to ensure that parents and children were learning complementary content, which 

has been found to enhance outcomes.54,55 For example, during Session 4, children learned 

how to apply coping skills to soothe hyperaroused states while parents learned how to coach 

them in effective application of these skills.

The primary focus of AIM is the connection between mood and behavior with a goal to 

teach participants that it is best to make choices when calm. Sessions 1–3 focused on 

emotion recognition in self and others, including what calm feels like; sessions 4–6 on 

connections between emotions and cognitions including the challenge of problem solving 

when upset, how to stay calm in the face of frustration, and the development of contextually 

appropriate coping tools with an emphasis on behavioral over cognitive techniques, as the 

latter may be challenging for youth with ADHD to reliably employ;3 sessions 7–9 on 

application of coping tools and problem-solving skills at school and home with an emphasis 

on self-soothing prior to problem solving. The last sessions focused on integration and 

practice of learned skills. PhD or graduate-level clinicians experienced with pediatric 

ADHD led the sessions. A contingency management system was implemented, modeled 

after the social skills program from the Summer Treatment Program.56 Therapy participants 

earned points for participation, good behavior, and application of therapy skills, which could 

be exchanged for gift cards at midpoint and endpoint. The last twenty minutes of each 

session was a structured recess to provide opportunities to employ learned skills under staff 

supervision so that participants experienced immediate benefits of effectively handling 

frustration. For a more detailed description, see Waxmonsky et al., 2013.36

Initial parent sessions provided psychoeducation on how minor irritants can lead to large 

outbursts. It also focused on behavior modification principles, emphasizing antecedent 

versus consequence management given the proclivity of youth with SMD for extended and 
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impairing negative mood states following frustration that could impair processing of events. 

Middle sessions focused on connections between mood and behavior, including identifying 

triggers for negative mood states, how parental mood and behavior serve as an antecedent 

for the child’s behavior, and identifying and interrupting negative family cycles that 

reinforce outbursts. These sessions focused on teaching parents how to be effective emotion 

regulation coaches. Later sessions emphasized problem solving techniques with an emphasis 

on addressing negative mood states before engaging in problem solving and managing the 

balancing act between assisting with emotion regulation while appropriately responding to 

oppositional behaviors. Final sessions discussed the links between SMD and depression and 

working cooperatively with the school and other adults in the child’s life. Parents were not 

compensated for attendance but could earn up to $100 for completing assessments. Parents 

and participants missing group sessions were offered individual make-up sessions.

Lead therapists met weekly with all therapy aides to review content and program 

implementation. All sessions were videotaped. One randomly selected weekly session per 

cohort was scored for treatment integrity and fidelity (range 0–10) using structured 

checklists to rate adherence to manualized content and techniques by staff trained in AIM 

who did not participate in that session.

Outcome Assessments

Ratings were completed at baseline (week 0), midpoint (week 6), and endpoint (week 11) 

with the AIM group reassessed at week 17. All clinician-rated assessments were completed 

by MD/PhD-level staff masked to therapy status. Participants were interviewed by the same 

rater whenever possible.

The CDRS-R49 and YMRS50 were used to assess changes in hyperarousal that are a 

component of SMD and other mood symptoms that commonly occur with SMD.2 While not 

designed to assess SMD, these measures have been used in other studies of irritable/

aggressive youth to examine treatment effects.8,14,60 As participants were recruited for 

mood dysregulation versus mania or MDD, a Mood Severity Index (MSI=[(CDRS-R 

score-17)*(11/17)]+ YMRS) was calculated as used by Fristad in her controlled trial of 

children with a range of mood disorders and served as the primary outcome measure.61 The 

formula adjusts for the differences in items and minimum severity score between the scales. 

Unlike Fristad, we did not halve the irritability score, as irritability is a core component of 

SMD. Lower scores indicate milder symptoms.

Parents and teachers completed the DBD-RS to measure change in the DSM-IV symptoms of 

ADHD, ODD, and CD.39 The sum score of the three irritability items from the ODD 

subscale of this measure served as the measure of irritability (range 0–9). These items 

(“often angry or resentful,” “often touchy/easily annoyed by others,” and “often loses 

temper”) comprise the angry/irritable DSM-5 cluster of ODD symptoms. They have been 

found to be a distinct dimension from other oppositional behaviors,12,62,63 predict similar 

outcomes to an SMD diagnosis that is not seen with the other ODD symptoms, 4 have been 

used as a proxy for SMD across several studies, 57,58,59 and used to detect treatment effects 

of psychosocial and pharmacological interventions within ADHD studies. 20
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The Social Skills (higher scores equal better functioning) and Problem Behavior (high 

scores equal more severe functioning) subscales of the Social Skills Rating System 

(SSRS)64 were completed by parents at baseline and endpoint, as these subscales measure a 

wide range of internalizing and externalizing symptoms often seen in SMD.2,9 A 

Satisfaction scale employing a 5-item Likert scale (1=strongly agree, 5=strongly disagree) 

was completed by parents and participants. Parents also rated the demands of therapy on a 

1–7 Likert scale (1 =very unacceptable, 7= very acceptable). The internal consistency was 

high (Cronbach’s alpha =.86) and consistent with that reported in other samples with 

ADHD.

Data Analysis

The primary hypothesis was that AIM would lead to a greater reduction in clinician-rated 

mood symptoms as measured by the Mood Severity Index (MSI). Changes in parent and 

teacher ratings of irritability and other externalizing symptoms (DBD-RS, SSRS) as well as 

satisfaction and feasibility were secondary outcomes. Groups were compared using mixed 

models (PROC MIXED in SAS 9.3) to account for the correlations of repeated observations 

within participants. Treatment (CC, AIM), time, and the interactions between treatment and 

time were included as the primary predictors. Gender, racial/ethnic minority status (yes, no), 

IQ, SES, elevated parental ADHD symptoms (yes/no) and parental mood symptoms (yes/no) 

and other mental health service status (yes, no) were identified in advance as relevant 

covariates. Preliminary analyses also controlled for the effect of cohort, but it was never 

significant and therefore dropped. All other covariates were retained in all analyses as the 

specific ones that were significant varied across measures. Time was modeled continuously 

for DBD, CDRS-R, YMRS, and MSI because they were measured at three time points 

(baseline, midpoint, and endpoint). Time was modeled categorically for the SSRS because it 

was measured only at baseline and endpoint. Rates of session attendance and homework 

completion have been found to predict treatment effects, with consistent attendance 

associated with the best outcomes.65,66 Therefore, similar to the controlled trial of MFPG,61 

a secondary analysis of the same outcomes was completed in only those therapy participants 

attending at least six sessions (n=29). For completers, six is the smallest number of sessions 

to achieve any consistency in attendance. Models were evaluated using Kenward-Rogers 

adjustment for degrees of freedom due to the sample size, and robustness of models was 

evaluated by re-estimating them after dropping influential participants as identified by 

Cook’s D values. Influential participants did not meaningfully change the findings, and thus 

results are presented with all participants included. Significant interactions were 

decomposed using simple slope tests, simple effects tests, and pairwise comparisons. 

Treatment effects were only interpreted if they interacted with time because treatment main 

effects average across all stages of treatment (including pretreatment) and therefore have 

little obvious meaning. Simple t-test analyses were used to examine maintenance of 

significant effects from therapy endpoint to follow-up. Significant time effects were still 

reported when the interaction was significant, as little is known about the symptom 

trajectory of SMD. The mixed model used to analyze the data incorporates fixed and random 

effects, impacting calculation of the standard deviation. Therefore, Cohen’s d is not 

available for our mixed model analysis. Instead, an adjusted effect size (ES) that accounts 

for both fixed and random effects and covariates was used to estimate the size of the 
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treatment effect.67 This effect size was computed by multiplying the parameter estimate of 

the time x treatment interaction (from the mixed model) by the study duration (11 weeks). 

This adjusted effect size can be interpreted as a standardized measure of how much the 

groups differed in their change over treatment.

RESULTS

Study Flow and Demographics

Three pairs of siblings were randomized as one unit each since the parent would be unlikely 

to apply learned skills to just one participant. There were 68 participants randomized, with 

65 entering the medication trial.52 Two discontinued during the medication phase (Figure 1). 

Five participants no longer exhibited impairing SMD symptoms after optimizing 

medication. One was excluded for detection of an exclusionary comorbidity and an 

additional participant assigned to the therapy group could not attend sessions and so dropped 

before baseline, leaving 56 participants entering the therapy phase. There were 29 AIM 

participants completing follow-up assessments. Due to differential rates of dropout during 

the medication phase, the cells became slightly unbalanced, although there were no 

differences in baseline demographics (Table 2). Most participants had previously used 

ADHD medications (68%) and had parents with elevated symptoms of MDD or ADHD 

(59%). The majority of families were middle class. In the community care (CC) group, 15 

(60%) participants received outside mental health services during the study. Two (8%) 

received only school-based counseling, and 13 (52%) received individual sessions with 

community providers for a mixture of behavior problems, anger management, and social 

skills issues.

Fidelity and Satisfaction

High fidelity was observed, with 89% of individualized components delivered as prescribed. 

Families attended a mean of 9.7 out of 11group sessions. All but two attended at least half of 

the group or make-up sessions (one quit after four sessions and a second intermittently 

attended five sessions, including the final one). Parents in AIM were highly satisfied, with 

97% saying they would recommend it to others. In addition, 80% reported that the program 

helped them to manage their child’s oppositional behaviors, and 90% said it helped them 

manage their child’s emotional reactivity. Nearly all parents (90%) rated the demands of 

therapy as acceptable or very acceptable. Therapy participants reported high satisfaction 

with the groups, with 83% reporting they liked the program and 77% that it improved their 

behavior.

Mood and Hyperarousal

The groups did not significantly differ at baseline (CC:M=22.26[95% CI=19.23,25.26]; 

AIM:M=22.09[95% CI= 19.62,24.57]) or endpoint (CC:M=17.18[95% CI=14.05,20.31]; 

AIM:M=14.14[95% CI=11.55,16.74]). MSI significantly decreased over time (Table 3). 

Moderately larger reductions were seen with AIM. The time x treatment interaction 

(ES=0.53) only reached significance amongst therapy participants attending the majority of 

sessions (n=29; F[1, 45]=4.88, p=.0323). There was a nonsignificant decrease in MSI scores 

within the AIM group during the 6-week follow-up period (follow-up Mean=13.9[8.1]). On 
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the CDRS-R, 53 (95%) had an elevated score (≥28). There was a significant time effect with 

a time x treatment interaction (ES=0.51) that only reached significance in participants 

attending the majority of therapy sessions (AIM; F[1, 45]=4.48, p=.040). The largest 

improvements were in the social withdrawal, tearfulness, self-esteem, irritability, sleep, and 

depressed feelings items. On the YMRS, 33 (59%) participants had an elevated score (≥12). 

Only time was significant.

Irritability

The groups did not significantly differ at baseline (CC: M=4.11[95%CI =2.96, 5.26]; AIM: 

M=4.96[95% CI =4.01, 5.92]) or endpoint (CC: M=3.72[95% CI =2.61,4.83]; AIM: 

M=3.22[95% CI= 2.31, 4.13]). There was a significant time effect and time x treatment 

interaction with larger changes in the therapy group (ES=0.63) (Figure 2). The largest 

change was seen within the “often angry” item (ES=.73), with moderate effects seen for 

“often loses temper” (ES=0.47) and small effects for “easily annoyed by others” (ES=0.27). 

Results were not different when restricted to those attending the majority of sessions. During 

follow-up, the irritability score significantly increased (Follow-up mean=3.89[2.3], p=.

0436), primarily due to an increase in the “loses temper” rating.

Other Parent Ratings of Behavior

ADHD symptoms (DBD-RS) significantly declined over time but not differentially by 

group. Greater improvements in total ODD symptoms (ES=0.42) were seen with AIM, but 

the time x treatment interaction was not significant. Similar results were seen for the 

headstrong and hurtful ODD symptom clusters. No significant effects were seen for conduct 

disorder symptoms (DBD-RS), although larger reductions were seen with AIM (ES=0.29). 

While not significant at the p<.05 level, larger improvements with AIM were seen in both 

the social skills (ES= −0.40) and problem behaviors subscales of the SSRS (ES=0.47).

Teacher Ratings

No significant effects were seen for the irritability ratings. There were no significant time 

effects or time x treatment interactions. Results were not different when limited to those who 

attended regularly.

Tolerability

No participant met criteria for a manic episode. There were two incidences of suicidal 

ideation (one per group), with one leading to hospitalization. Neither incident involved a 

self-harm attempt. A nonsignificant but larger decline in suicidal ideation (CDRS-R, Item 

13) was seen with AIM (F[1,45]=3.35, p=.0740; ES=0.57). There was one episode of 

aggression at school leading to hospitalization. This therapy participant was discharged 

without any change in their psychotropic medication. Two therapy participants were briefly 

hospitalized for medical issues (appendicitis and asthma exacerbation) unrelated to study 

participation.
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DISCUSSION

This study is the first randomized trial of a psychosocial therapy (AIM) designed for youth 

with SMD. All participants were stabilized on psychostimulant medication to ensure that 

impairing SMD symptoms persisted after ADHD treatment was optimized. AIM led to 

significantly greater reductions in parent-rated irritability. For those attending a majority of 

sessions, significant reductions in hyperarousal and other mood symptoms were also seen.

AIM was found to be feasible, with most parents and participants reporting high satisfaction 

with their treatment experience. Parents identified the joint parent/child sessions as a 

particular strength. Even though treatment with psychostimulants has been found to reduce 

attendance rates for behavioral therapies,68 only two (6%) families failed to attend the 

majority of sessions.

Significantly greater improvement in the irritability cluster of ODD symptoms was seen in 

therapy participants with their mean endpoint rating declining from the moderate to mild 

range. Reductions were seen for the phasic (temper outbursts) and tonic components (often 

angry/easily annoyed). Improvements were larger than those observed during the first 3 

months of the MTA for either of the arms with behavioral treatment. These gains occurred 

after significant reductions in irritability were achieved with optimization of the CNS 

stimulant dose during the medication lead-in phase of this study.52 Therapy plus medication 

significantly outperformed medication alone, which was not observed in the MTA, even 

though AIM was less intensive than the MTA treatment package and applied to participants 

with more severe parent-rated irritability.20 Results suggest that interventions specifically 

targeting irritability may be preferable for youth with SMD and ADHD over those with a 

more general focus on externalizing behaviors. The frequency of temper outbursts 

significantly increased during follow-up, suggesting that booster sessions may be needed to 

maintain gains. While all but two AIM participants completed at least partial follow-up 

ratings, 8 (28%) were missing parent ratings of irritability, which may have impacted 

results.

Significant group differences were not observed for the other ODD symptoms or for ADHD. 

However, there were nonsignificant but not insubstantial group differences favoring AIM 

for the whole spectrum of oppositional behaviors on the DBD (ES=0.41) and SSRS 

(ES=0.47). The latter asks about a mix of internalizing and externalizing symptoms, 

consistent with current conceptualizations of DMDD.2,9 While the preferential impact on the 

irritability cluster of ODD symptoms is encouraging given the focus of AIM, it suggests that 

reductions in irritability may not translate to meaningful improvements in headstrong or 

hurtful behaviors, consistent with a multidimensional model of ODD.63 It may also be that 

youth with SMD are less responsive to behavioral interventions for headstrong/hurtful 

behaviors than those with just ODD. Few psychosocial intervention trials employ a formal 

medication phase as was done here,19 so the design may have impacted results. Behavioral 

therapies produce smaller reductions in externalizing symptoms in medicated versus 

unmedicated youth.56 Adding behavioral therapy to optimized medication did not 

significantly reduce ODD or ADHD symptoms versus medication alone in the MTA.37 

Waxmonsky et al. Page 11

J Am Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2017 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Likewise, ADHD medication trials evaluating adjunctive supplementation of CNS 

stimulants find smaller effects than monotherapy trials.69

It is important to note that the change in mood symptoms, which was the primary outcome, 

did not reach significance. As SMD does not require the presence of prominent mood 

symptoms other than irritability, the failure to detect significant effects may have been in 

part due to many of the participants having relatively low baseline scores on the MSI 

compared to trials of youth with MDD or BP.61 However, amongst those attending at least 

half of the sessions (93% of AIM participants), significantly greater reductions in 

hyperarousal and other mood symptoms were seen with therapy as rated by blinded 

clinicians using established measures of treatment change (CDRS-R, YMRS) that integrated 

input from participants and parents. Larger effects in completers than in intent-to-treat (ITT) 

samples have been observed in other psychosocial trials for pediatric mood disorders.61 

These combined results emphasize the need for therapies to address potential barriers to 

attendance. Sustained improvements were seen across a range of depressive symptoms 

versus just those overlapping with ADHD. While observed effects sizes were comparable to 

those reported in trials for pediatric mood disorders,61,70 the milder baseline scores and 

smaller raw changes question the acute clinical significance of the findings. However, SMD 

predicts depression,4,6,11 so the observed reductions suggest that AIM could reduce the risk 

for future depressive episodes.

Initial treatments for SMD/DMDD are broad as symptoms span the internalizing and 

externalizing spectrums, yet there is little evidence to guide clinicians. In children, those 

with ADHD and conduct problems are most likely to be prescribed antipsychotics, and they 

are likely to be maintained on them for an extended time.15,16 Although guidelines for 

aggression recommend multimodal treatment with prioritization of psychosocial 

modalities,71 the great majority of youth prescribed adjunctive antipsychotics are not 

engaged in psychosocial treatment.16 Increasing uptake of psychosocial interventions has 

been forwarded as means to reduce antipsychotic usage.17 Using comparable measures, 

significant but small reductions for irritability (ES=0.19) and ODD (ES=0.27) were 

observed with risperidone added to CNS stimulants and parent training in youth with ADHD 

with recurrent aggression. No differences in parent-rated ADHD or CD symptoms were 

seen.59

The primary limitation of the study is the novelty of SMD and DMDD, as it remains 

controversial whether they are unique disorders.48 However, participants had ODD, ADHD, 

prominent irritability, and other mood symptoms that have been associated with a host of 

future psychopathology and functional impairments.6,11 Baseline mood scores in our sample 

were comparable to other SMD samples, except for lower rates of anxiety disorders that 

were closer to those seen in trials of aggressive youth with ADHD.14,27,72 Future trials 

should examine the impact of anxiety and other comorbidities on treatment response. 

Secondly, there is no gold standard for detecting treatment effects on irritability. The DSM-5 

ODD irritability items have been used to examine the prevalence of irritability,6,10 and the 

impact of treatment on irritability in youth with ADHD. 20,59 However, they focus on 

frequency over duration or severity and do not assess hyperarousal or other mood symptoms 

often seen in SMD.2,9 Therefore, we selected the MSI as the primary outcome, as it 
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incorporates the rich interview data from the CDRS-R and YMRS to create a composite 

rating of affective symptomatology that includes all SMD symptoms. Others have used the 

MSI to detect treatment effects in children with a mix of affective symptoms.61 Moreover, 

little is known about the course of hyperarousal and other mood symptoms within SMD or 

their response to treatment.20 With the creation of DMDD for DSM-5 that focuses on 

irritability while eliminating hyperarousal and sadness as criteria, it may be most prudent to 

employ a primary outcome that emphasizes irritability in future treatment trials. Third, we 

used community treatment as the comparison group, with families aware of treatment 

assignment. Participants in both arms received systematic pharmacological treatment, and 

the primary outcomes were completed by masked clinicians, minimizing the impact of this 

limitation. Therapy recipients had substantially more contact with study staff. As this was 

the first controlled trial of any psychosocial therapy for SMD or DMDD, use of a 

community care comparator was considered reasonable. The majority of control families 

received community-based psychosocial treatment. Additional limitations include the 

sample size, the unbalanced arms in the therapy trial due to the multistage design, lack of 

follow-up data for the CC group, and the use of study staff as fidelity raters. This study 

included supports such as financial incentives, dinner, and daycare that are not available in 

community settings. Therefore, the effectiveness of the intervention remains to be 

established, as does its efficacy in children without ADHD. Similar to pharmacological trials 

for irritability, little effects were seen by teacher report, possibly due to milder baseline 

severity versus parent ratings and the limited utility of teacher ratings for assessing mood 

symptoms.20,59

The integrative psychosocial treatment for SMD was associated with significant 

improvement in irritability. Moderate reductions in hyperarousal and other mood symptoms 

that reached significance in those regularly attending sessions were also observed. The 

program was well received and applied with high fidelity. Results support the use of 

psychosocial treatments before advancing to polypharmacy for youth with ADHD and non-

episodic irritability that persists after treatment with psychostimulants. Further testing in 

larger samples, against an active comparator and over an extended timeframe, is merited.
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CLINICAL GUIDANCE

• A sizable percentage of children with ADHD exhibit impairing non-episodic 

irritability, conceptualized as severe mood dysregulation (SMD) by NIMH and 

disruptive mood dysregulation disorder (DMDD) by DSM-5. There has been 

little evaluation of psychosocial interventions for either disorder, as medication 

has been the most commonly employed treatment.

• An eleven-session, group therapy program for parents and children that 

integrates components from cognitive-behavioral therapy for mood disorders, 

parent training for externalizing disorders, and social-cognitive programs for 

aggression was designed for children with ADHD and SMD.

• The therapy program was well attended, with families reporting high levels of 

treatment satisfaction.

• The experimental therapy produced significant reductions in irritability versus 

community psychosocial care in children already stabilized on CNS stimulants. 

Results suggest that tailored psychosocial treatments may be a viable adjunct to 

CNS stimulants in children with ADHD and SMD that could be implemented 

prior to prescribing antipsychotic medication.
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Figure 1. 
Consort diagram. Note: ADHD = attention-deficit/hyperactivity disorder; AIM = Novel 

therapy for ADHD plus Impairments in Mood; CC = community care comparison group; 

SMD = severe mood dysregulation.
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Figure 2. 
Change in parent-rated irritability. Note: AIM = Novel therapy for ADHD plus Impairments 

in Mood; DBD irritability score = sum of items “often angry or resentful,” “often touchy/

easily annoyed by others,” and “often loses temper” from Disruptive Behavior Disorders 

Parent Rating Scale (range 0–9).
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