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(Kim 2011 Behavioral Brain Research) 

Amgydala-Prefrontal Circuitry

Amygdala: Red
Ventromedial prefrontal cortex: Blue
Dorsomedial prefrontal cortex: Green
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Types of Mood Disturbance

• Severe Mood Disturbance / Temper Dysregulation Disorder 
(Leibenluft et al., AJP 2003)

• DSM V Disruptive Mood Dysregulation Disorder (DMDD)
• ODD emotional items (DSM IV)
• Emotional Lability (many authors)
• Emotionality (Stringaris et al., JAACAP, 2010)
• Irritability (many uses)
• Dysphoric Conduct Disorder (CD disorder comorbid with BP 

disorder)
• Deficient Emotional Self-Regulation (DESR) (Barkley, JARD, 

2010)
• Emotional Impulivity (Biederman et al.)
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ROBUST BIDIRECTIONAL ASSOCIATION 
BETWEEN BIPOLAR DISORDER AND 
ADHD IN CHILDREN AND ADULTS
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p< 0.05 vs. 

ADHD females

p< 0.05 vs.

ADHD males

Biederman et al. Psychological Medicine. 2006; 36: 167-179.
Biederman et al. Biological Psychiatry. 2006; 60: 1098-1105.

Bipolar Disorder in Girls and Boys 
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Patterns of Comorbidity in ADHD Adults

Bipolar disorder 
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Are All Forms of 
Irritability the Same?

Heterogeneity of Irritability
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Heterogeneity of Irritability in Children
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Juvenile Mania

• The type of irritability observed in manic 
children is very severe, persistent, and 
often violent

• The outbursts often include threatening or 
attacking behavior towards others, 
including family members, other children, 
adults, and teachers 

Biederman et al. J Am Acad Child Adolesc Psychiatry. 1996; 35(8): 997-1008.
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Heterogeneity of Irritability

• Labile mood/hot temper: ODD

• Severe irritability: MDD

• Explosive/violent irritability: BPD

Mick et al. Biological Psychiatry. 2005; 58:576-582.
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IRRITABILITY IS ALSO A KEY 
FEATURE OF JUVENILE MDD
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Irritability of ODD vs. Furiosity of Mania

• The irritable child with oppositional defiant 
disorder (ODD) is hypersensitive to provoking 
stimuli from authority figures and may or may 
not be able to self-regulate

• The furious bipolar child is hypersensitive and 
experiences extremes of emotion that are 
impossible to self-regulate
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Deficits in Emotional Regulation vs. Mood 
Disorder

• Deficits in emotional regulation (or Emotional 
Impulsivity) do not necessarily lead to 
extreme moods but always leads to poor self-
regulation of mood

• Deficits in emotional regulation subside 
relatively rapidly and do not form a distinct 
protracted episode of the type that would 
qualify for a mood disorder
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Deficits in Emotional Regulation vs. Mood 
Disorders

• Deficits in emotional regulation are 
phenomenologically distinct from mood disorders, 
which are characterized by the experience of strong 
emotions, not their self-regulation (Thus, emotional 
impulsivity)

• Unlike deficits in emotional regulation , mood 
disorders require the presence of non-mood criteria 
including somatic and behavioral impairments

• Mood disorders show dysregulted mood throughout 
each episode, not only in response to provoking 
stimuli
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Important Caveat

• Deficits in emotional regulation and 
Mood Disorders are not mutually 
exclusive and can co-exist
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The MGH Study of Deficient 
Emotional Self Regulation (DESR) in 

Pediatric ADHD 
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DESR in Pediatric ADHD Study

• Study Population

– 242 Youth with ADHD 

– 224 Controls without ADHD
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CBCL Mood Dysregulation Profiles

• CBCL-DESR was operationalized using an 
aggregate score ≥180 and <210 in the 
Anxious/Depressed, Attention, and Aggression 
scales (AAA profile) of the CBCL

• CBCL-Bipolar profile was defined as ≥210 on 
the CBCL-AAA scale
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CBCL-DESR Profile

• CBCL-DESR profile was selected because of its 
conceptual congruence with the clinical 
concept of DESR or Emotional Impulsivity

• Its extreme (>210) form had been previously 
associated with BP-I disorder
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Rates of DESR in ADHD and Control Youth
(Spencer et al., Postgrad Med 2012)
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Main Findings

• 44% of ADHD children had a + CBCL-
DESR profile vs. 2% of controls (p<0.001)

• The CBCL-DESR profile was associated 
with elevated rates of anxiety disorders, 
depression, CD and ODD

• The CBCL-DESR profile was associated 
with more impairments in psychosocial 
functioning
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ADHD Symptoms
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Percent of subjects with ADHD-Associated 
Severe Impairment
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DESR and Lifetime Psychopathology
(Spencer et al., Postgrad Med 2012)
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Oppositional Defiant Disorder
Conduct Disorder

Multiple Anxiety Disorders
Bipolar Disorder

Major Depression
Substance Use Disorders

RED= association with DESR

ADHD remained associated 
with DESR when covaried 

with each comorbidity

ADHD predicts DESR

Independent of Lifetime History of Comorbidity
(Spencer et al., Postgrad Med 2012)

Regression model included individual comorbid disorders and ADHD 
as DESR predictors
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Biederman et al. J Dev Behav Pediatr 2012;33(3):236-43
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The MGH Study of Deficient Emotional 
Self Regulation in Adult ADHD 
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DESR in Adults with ADHD Study

• Study Population

– 206 Adults with ADHD 

– 123 Controls
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Deficient Emotional Self Regulation (DESR) 
in Adults with ADHD

• Methods

– Barkley’s Current Behavior Scale

– SCID / KSADS modules for Axis I disorders

– Quality of Life, Enjoyment, Satisfaction Scale-
Short Form 

– Social Adjustment Scale - Self Report

– Functional outcomes questionnaire
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1. Quick to get angry or become upset

2. Easily Frustrated

3. Over-react emotionally

4. Easily excited by activities going on around me

5. Lose my temper

6. Argue with others

7. Am touchy or easily annoyed by others

8. Am angry or resentful

Severity: None (0), Sometimes (1) Often (2), Very Often (3)

Items from Barkley’s Current Behavior Scale

Deficient Emotional Self Regulation 
Inventory Items (From Barkley Scale)
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DESR in ADHD and Control Adults
(Surman et al., American J Psychiatry, 2011)
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Disruptive Behavior Disorders
Major Depression
Anxiety Disorders

Alcohol Abuse
Substance Dependence

Bipolar Disorder
Substance Abuse

Alcohol Dependence

RED= association with DESR

ADHD remained associated 
with DESR when covaried 

with each comorbidity

ADHD predicts DESR

Independent of Lifetime and Current Comorbidity
(Surman et al., American J Psychiatry, 2011)

Regression model included individual comorbid disorders and ADHD 
as DESR predictors
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Quality of Life Enjoyment / Satisfaction 
in ADHD+DESR Probands

ADHD/NOS n = 206; Control n =123 
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Social Adjustment Scale in ADHD+DESR 
Probands

  

     Correlation            

       Functioning Domain      Coefficient    Z          p 
 

1. Work           0.45  4.56  < 0.001 

2. Social/Leisure           0.58  11.01  < 0.001 

3. Extended Family         0.49  8.26  < 0.001 

4. Primary Relationshi p         0.50  5.16  < 0.001 

5. Parenting          0.06  1.33      0.19 

6. Family Uni t          0.49  5.75  < 0.001 

7. Total SAS Scale Score        0.66  11.75  < 0.001 

 

ADHD/NOS n = 206; Control n =123 
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Rates of Divorce by Proband Diagnosis
(Surman et al., American J Psychiatry, 2011)
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Percent of Subjects who Ever Had an Auto Accident
(Surman et al., American J Psychiatry, 2011)
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WHAT DESR WAS NOT ASSOCIATED 
WITH
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Intellectual Functioning and DESR
(Surman et al., American J Psychiatry, 2011)
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Rates of Executive Function Disorder in ADHD Adults 
With and Without DESR

(Surman et al., American J Psychiatry, 2011)
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Summary of DESR Findings in Adults with 
ADHD

• A Large Community Sample of Adults with and 
without ADHD reveals:

• DESR questionnaire validity
• Acceptable internal consistency

• Correlated with functional impairment

• A sizeable majority of ADHD Adults had DESR

• Comorbidity did not account for DESR in ADHD 
adults
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Surman et al. Am J Psychiatry 2011
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Summary

• Deficits in emotional regulation are frequently 
associated with ADHD in both children and 
adults

• Deficits in emotional regulation are 
independent of psychiatric comorbidity

• Deficits in emotional regulation are associated 
with functional impairment in both pediatric 
and adult patients with ADHD 

• Deficits in emotional regulation have 
neurobiological underpinnings
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What DESR is Not
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Disruptive Mood Dysregulation Disorder (DMDD)

• Severe recurrent temper outbursts manifested verbally 
and/or behaviorally that are grossly out of proportion in 
intensity or duration to the situation or provocation

• The temper outbursts occur >3 times per week

• The mood between temper outbursts is persistently 
irritable or angry most of the day, nearly every day

• Does not meet criteria for BP disorder

Diagnostic and Statistical Manual of Mental Disorders: DSM-V. 5th ed: American Psychiatric Pub; 2013.
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Reactive Attachment Disorder

A. A consistent pattern of inhibited, emotionally withdrawn 
behavior toward adult caregivers, manifested by both :

1. The child rarely or minimally seeks comfort when distressed

2. The child rarely or minimally responds to comfort when 
distressed

B. A persistent social and emotional disturbance characterized by 
at >2 of:

1. Minimal social and emotional responsiveness to others

2. Limited positive affect

3. Episodes of unexplained irritability, sadness, or fearfulness that 
are evident even during nonthreatening interactions with adult 
caregivers

Diagnostic and Statistical Manual of Mental Disorders: DSM-V. 5th ed: American Psychiatric Pub; 2013.
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DOES EMOTIONAL DYSREGULATION 
HAVE NEURAL UNDERPINNINGS? 
NEUROIMAGING FINDINGS
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(Kim 2011 Behavioral Brain Research) 

Amgydala-Prefrontal Circuitry

Amygdala: Red
Ventromedial prefrontal cortex: Blue
Dorsomedial prefrontal cortex: Green
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Spectroscopic Findings of CBCL Scores vs 
Glutamate levels in the Anterior Cingulate

Solid lines represent the linear fits to the low score group data (blue) and high score 
group data (green). Dashed lines represent 95% confidence intervals.

Wozniak et al 2012
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Resting state functional connectivity between 

amygdala and MPFC with reappraisal failure (or 

success)

Reappraisal score:  Self Report Ratings on Negative - Reappraisal
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Tromp et al Arch Gen Psychiatry 2012;69(9):925-934

UNCINATE FASCICULUS
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Significant DTI Findings In Prepubertal Children with 
Emotional Dysregulation

• Peak location
(10, 29, 10 mm (MNI)): 

Anterior Cingulum (AC) 
& genu of corpus 
callosum

Peak Location: AC 
CBCL Emotional Dysregulation
scores significantly and negatively 
correlated with FA in the cingulum 
& corpus callosum tracts, peaking at 
the anterior cingulum (AC)
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Anterior Cingulum (AC)

• The anterior cingulum connects the prefrontal 
cortex with the limbic system

• AC is crucial for processing and regulating 
emotion 

• AC has been associated with regulatory 
cognitive and emotional control processes

• It is highly implicated in the mood disorder 
literature
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Versace et al. JAMA Psychiatry. 2015; doi: 10.1001/jamapsychiatry.2014.2170
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A Randomized Clinical Trial of High EPA Omega-3 Fatty Acids, 
Inositol, and Their Combination in Children with Bipolar 

Disorder

Wozniak et al, JCP, in press
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Biederman et al. Psychol Med 2012 Mar;42(3):639-46
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