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For over 200 years, those who suffer from what we today refer to as attention deficit hyperactivity 

disorder (ADHD) have often struggled with symptoms associated with emotional impulsiveness (EI) — a 

low frustration tolerance, impatience, quickness to anger or to show hostility, and being easily excited to 

emotional reactions. 

Despite the history of associating EI with ADHD, current diagnostic criteria found in the Diagnostic and 

Statistical Manual for Mental Disorders (DSM-IVR) and its precursors, dating back to 1968, deemphasize 

EI, relegating it to the status of an associated complex of symptoms not central to understanding the 

disorder.1, 2 Contrary to that approach, EI does indeed appear to be a core feature of ADHD due to the: 

1. Clinical conceptualization of the disorder during its first 170 years of medical history  

2. Current neuropsychological theories of ADHD 

3. Link between neural circuits likely involved in ADHD and emotional inhibition 

4. Existing evidence base for individuals with ADHD to likely manifest EI 

5. Comorbidity (as much as 65 percent) of ADHD and Oppositional Defiant Disorder (ODD) and 

how the role of EI in ADHD helps to explain that comorbidity 

6. Major contribution of EI to social and other impairments evident in children and adults with 

ADHD  

CALLOUT: Emotional impulsiveness (EI) is a key element for understanding the 

history, nature, neuroanatomy, behavior, and functional impairments of ADHD. 

This booklet covers these topics related to EI and its role in ADHD: 

• Historical Perspective 

• Associated Features  

• Neuropsychology and Neuroanatomy  

• Psychological Evidence  

• The Link Between ADHD and ODD 

• Social Impairments  

• Recommendations 
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Section 1: Historical Perspective  

As early as 1798, Scottish physician Alexander Crichton referred to concentrating attention as volitional 

or willful activity.3 Crichton observed that individuals prone to inordinate or excessive levels of 

distractibility often reacted to the myriad distractions in a situation " . . .with a degree of anger that 

borders on insanity."3 In this first reference to ADHD in the medical literature, the chapter on “Attention 

and its Diseases” identified different components of attention, including inconstancy of attention. He 

clearly associates emotion with this inconstancy: “In this disease of attention, if it can with propriety 

be called so, every imperfection seems to agitate the person, and gives him or her an unnatural 

degree of mental restlessness."3  

In 1902, George Still, who focused on children with defects in the moral regulation of behavior, linked 

poor inhibition of behavior to deficient emotional control. Dr. Still identified these children as having a 

quite abnormal incapacity for sustained attention and as being quite overactive and poorly inhibited.  

Among all of their attributes, he wrote, “…an extreme degree of passionateness was the most 

common feature” or being easily aroused to emotion.  This “morbid exaggeration of emotional 

excitability” was thought to arise from the same defect in volitional inhibition that characterized 

the other behavioral attributes of these children.3 Still attributed EI to the larger problem of volitional 

or executive (willful, effortful) inhibition rather than to some impaired feature of attention. 

From 1900 to 1950, theorists postulated an underlying neurological etiology for ADHD, which arose 

from striking similarities between children with hyperactive symptoms and the behavioral sequelae of 

frontal lobe lesions in primates.5-7 These lesions resulted in symptoms related to inattention and 

distractibility, including heightened emotional excitability or reactivity.8 Levin and others used these 

similarities to assert that severe restlessness in children likely resulted from pathological forebrain 

structure defects, although gross evidence was inconclusive.6 The subsequent concept of a “brain–injured 

child syndrome” held that ADHD behavior symptoms alone implied an underlying neurological etiology.9 
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By the 1960s and 70s, a controversial concept of minimal brain damage and minimal brain dysfunction 

(MBD) evolved. MBD involved symptoms of hyperactivity, impulsiveness, short attention span, and 

perseveration, as well as emotional lability, all of which were thought to be central to the disorder and 

seen in the majority of children diagnosed.10 That controversy eventually led to a preferred description of 

a “hyperactive” or “hyperkinetic” child syndrome for the disorder. Despite this shift, numerous clinical 

researchers of that era included descriptions of EI symptoms in their characterizations of the disorder.11-17  

CALLOUT: “The excitability of the hyperactive child is manifested by temper tantrums 

and fights over trivial matters, low frustration tolerance and a tendency to become 

overexcited…”13 (Dennis P. Cantwell, MD, The Hyperactive Child, 1975) 

In 1970, an article published in Scientific American by Dr. Mark A. Stewart (University of Iowa College 

of Medicine) noted that 52 percent of children studied manifested EI symptoms of throwing temper 

tantrums and being defiant, irritable, or impatient and reported these same symptoms as teenagers in a 

follow-up study.12 

CALLOUT: “…a child with this syndrome is continually in motion, cannot concentrate 

for more than a moment, acts and speaks on impulse, is impatient and easily upset…”12 

(Dr. Mark A. Stewart, Scientific American, 1970) 

It was in this climate that the Diagnostic and Statistical Manual of Mental Disorders, Second Edition, in 

1968 (and subsequent editions) de-emphasized symptoms of EI, likely due in part to: 

• A preference for focusing on hyperactivity rather than MBD 

• Disagreement about features of hyperactivity among clinicians18 

• Research focused mainly on more measurable problems of hyperactivity, inattention, and poor 

impulse control19-22 
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• Incorporation of EI symptoms into an entirely new disorder — oppositional defiant disorder 

(ODD) — in DSM-III 

Thus, based on the definition of ADHD (beginning with DSM-II) as a hyperkinetic reaction of childhood 

and continuing through to the present, the disorder has been conceptualized as involving three, core 

features — hyperactivity, inattention, and poor impulse control — making problems with EI merely an 

associated rather than a central feature of the disorder for the past 31 years. 

Section 2: Associated Features 

Current diagnostic criteria for ADHD view the disorder as having a triad of symptoms — hyperactivity, 

inattention, and (behavioral) impulsivity — that form a two-dimensional structure: 

“The essential feature of [ADHD] is a persistent pattern of inattention and/or 

hyperactivity-impulsivity that is more frequent and severe than is typically observed in 

individuals at a comparable level of development.”1  

CALLOUT: Since EI relates to behavioral inhibition, this discussion addresses only the 

nature of the Combined (C) Type of ADHD.  

ADHD criteria views EI as an associated feature rather than central to the disorder, deemphasizing 

developmentally inappropriate and impulsive expressions of frustration, impatience, and anger.  

Emotional reactions of those with ADHD appear to be less moderated by conscious, emotional self-

regulation, which involves four steps:23, 24   

1. Inhibiting inappropriate behavior resulting from strong negative or positive emotion  

2. “Down-regulating” strong emotions using self-soothing, which also decreases related 

physiological arousal  

3. Refocusing attention away from emotionally arousing content  
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4. Organizing thoughts and actions to best serve one’s longer-term goals  

It is the first of these steps with which ADHD interferes, resulting in more impulsive emotional 

expressions and less self-regulated emotion, which is exceptionally important to understanding ADHD’s 

nature, neuroanatomy, comorbidity with ODD (and related disorders), and association with impairments 

in social, occupational, and other domains of adaptive functioning.25, 26    

Section 3: Neuropsychology and Neuroanatomy  

Abundant theoretical and clinical research further justifies including EI as a major feature of ADHD, 

including evolving neuropsychological theory and research on the brain regions involved in the disorder. 

Efforts to advance a more comprehensive neuropsychological theory of ADHD in the past 15 years 

have all addressed EI and related emotional self-regulation deficits as major components of the disorder.  

In the late 1990s, one theory set forth that there were five, key executive functions impaired in ADHD, 

one of which was the inhibition of emotion and its subsequent self-regulation.25, 26 For those with ADHD, 

this theory predicts two, interrelated emotional problems and their likely relationship to symptom 

dimensions:   

1. Inhibition — More related to hyperactive-impulsive symptoms than inattention   

2. Self-regulation — More related to inattention given its close connection to working memory 

systems and their content manipulation  

CALLOUT: Those with ADHD will be as impulsive with their emotions as they are with 

their motor or behavioral responses because they are essentially a single unitary event – 

action and emotion are united in the response.25, 26   

Furthermore, the person with ADHD will typically be unable to: 
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• Generate countervailing emotions needed to self-soothe emotional arousal 

• Moderate emotional expression for more socially acceptability 

• Provide emotional support needed for the alternative, goal-directed behavior 

Thus, this theory asserts that someone with a greater deficiency in behavioral impulsiveness will 

automatically display an equivalent deficiency in emotional impulsiveness.   

Two, more recent theories also addressed symptoms of EI and poor emotional self-regulation.  Nigg and 

Casey (2005) argued that affect regulation, motivation, and emotionally reactive responding are important 

in ADHD, likely accounted for by a fronto-limbic-amygdala circuit disfunction.27 Likewise, Sagvolden 

and colleagues (2006) developed their dopaminergic theory of ADHD.28 This theory attributes difficulties 

with impulsive emotion and low-frustration tolerance to hypo-dopaminergic activation in at least one of 

the three, dopamine networks in the mesolimbic pathway, which is both similar to the fronto-limbic 

pathway in the Nigg and Casey model (2005) and thought to produce similar emotional consequences in 

ADHD.27, 28   

CALLOUT: This frontal-limbic pathway has recently been identified as that mediating 

the “hot” or emotional-impulsive, hyperactive, and motivational features of ADHD (and 

executive functioning) as distinguished from the “cool” pathways (frontal-striatal, fronto-

cerebellar) believed to mediate the attention, disorganization, and timing problems in 

ADHD.29 

Research on the neuroanatomy of ADHD links the same brain regions involved in the disorder and the 

networks that govern inattention, hyperactivity, and impulsiveness to those that govern emotional 

control.30-34 Specifically these networks are the: 

• Lateral prefrontal region of the frontal lobe (LPFC) 
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• Anterior cingulate cortex (ACC) 

• Regulation of the limbic system, in particular, the amygdala by the LPFC and the ACC 

Conscious emotional regulation involves the LPFC, medial PFC, and ACC (along with its connections to 

the amygdala and limbic system more generally).35 This volitional, emotional regulation and support of 

goal-directed actions reveals a more top-down activation of the LPFC, medial PFC, and ACC — all 

shown to be involved with ADHD — and then activation of the amygdala.35-37  Thus, conscious emotional 

self-regulation in normal brain functioning would be disturbed in those with ADHD where a top-down 

problem in the conscious regulation of emotions would exist rather than a bottom-up problem of an 

overactive amygdala/limbic system.   

CALLOUT: In ADHD, the normal, emotion-generating properties of the limbic system 

and particularly the amygdala’s anger-, frustration-, and aggression-generating properties 

are inadequately regulated by higher cortical regions, such as the LPFC and its link to the 

ACC.   

Section 4: Psychological Evidence  

A growing body of evidence exists that ADHD (in both children and adults) involves emotional 

impulsivity and self-regulation problems that inhibit one’s ability to inhibit frustration, impatience, anger, 

hostility, and even reactive, social aggression.  

Studies of children with ADHD (relative to control groups) using ratings scales of emotional problems 

routinely find symptoms of problematic emotional difficulties.7 Typically, items assessing these emotions 

are found on subscales labeled as conduct problems or aggression and usually joined together to comprise 

a broad-band, externalizing dimension along with subscales assessing hyperactivity and inattention.38 The 

relationships among these scales are quite high.39 For example, children with ADHD routinely are rated 

higher on symptoms of emotional impulsiveness, and rating scales of emotional reactivity and regulation 
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likewise find that these are problematic in ADHD.40-45 In fact, studies indicate that the more severe one’s 

ADHD symptoms are, particularly those related to impulsivity, the more severe are ratings of EI, such as 

frustration, temper, anger, hostility, and aggression.40 

A study of adolescents diagnosed as children with ADHD looked at those diagnosed with ADHD alone as 

well as those with comorbid ODD or CD. Using multiple self-report measures of anger, hostility, and 

verbal and physical aggression at the follow-up evaluation, researchers found that the groups did not 

differ significantly in hostility, and group differences that did occur were accounted for by the severity of 

ADHD in childhood and its persistence into adolescence.46   

Observational studies of children with ADHD also found greater symptoms of EI.47   One study recorded 

facial expressions of adolescent boys during a structured social interaction and found that the commonly 

noted association of ADHD with defiant and hostile behavior may, at least in part, stem from a deficiency 

in emotional self-regulation in those with ADHD.48, 49 Other studies indicated that: 

• Levels of negative affect were significantly and positively correlated with symptoms of and risk 

for ADHD.50  

• Problems with expressed negative emotion are especially salient in the subgroup that has high 

levels of comorbid aggression.51  

• Those with ADHD have more trouble with frustration.52-54 

• Children with ADHD manifested more anger in response to behavioral provocation than peers, 

regardless of ODD/CD comorbidity.55  

Research shows that most adults with ADHD experience symptoms of EI and that these symptoms 

may likely be as common or more prevalent than DSM-IV symptoms of inattention (74-97 percent) and 

hyperactivity/impulsivity (30-79 percent).56 Figures 1 and 2, on the following page, illustrate these 

findings. Figure 1 compares the percentage of adults with ADHD and community control group adults, 
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showing each of the five, key symptoms of EI. Figure 2 focuses on each symptom among the three groups 

studied. 

Insert Figures 1 and 2 here (see attached) 

Other research on adults with ADHD also indicates greater problems with controlling frustration and 

anger.57, 58 In a recent study of non-referred adults meeting ADHD criteria in a population screen of 

21,000 managed care plan members, those with ADHD showed greater interpersonal anger and conflict 

toward others they considered close to them and reported a greater frequency with which their emotional 

symptoms interfered with work, social, or family/home life than adults who did not have ADHD.61  

Section 5: The Link Between ADHD and ODD 

Oppositional defiant disorder (ODD) is the most common psychiatric disorder comorbid with ADHD.7, 56, 

60  DSM-IV characterizes ODD as, “…a recurrent pattern of negativistic, defiant, disobedient, and hostile 

behavior toward authority figures….” and lists a set of eight symptoms, three of which reflect negative 

affect (loses temper, touchy or easily annoyed, angry, and resentful) that resemble the EI symptoms of 

those with ADHD.1 (Page #???)  Their low frustration tolerance, impatience, and quickness to anger sets them 

up for patterns of reactive verbal aggression during provocative encounters with parents and peers, 

perhaps explaining why reactively aggressive children often show significantly higher rates of ADHD 

symptoms than do proactively aggressive children or control groups.61  

CALLOUT: EI symptoms of ADHD most likely explain the high level of comorbidity of 

ADHD with ODD. 

Despite the fact that DSM-IV casts ODD symptoms as representing a single dimension or factor, research 

on the construct of oppositionality using a larger range of items actually identifies two, large trait factors 

(emotional and behavioral) as more likely representing this disorder along with a set of smaller, more 

situation-specific factors (parents, other authorities, peers).62  
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As indicated in figure 3 below, some evidence now suggests that ADHD may be one cause of ODD. 

Insert Figure 3 here. 

Some research even suggests that genetic and biological contributors to ODD are chiefly linked with 

ADHD (HYP) whether or not ADHD occurs with ODD, but are not linked with ADHD for those with 

ODD alone.70  

ADHD’s impulsive dimension (of which EI symptoms are an inherent part) appears to be the strongest 

link to the risk for ODD specifically as well as how impulsivity is reflected in more general ratings of 

conduct problems. 71 

Section 6: Social Impairments 

CALLOUT: So long as a central role of EI in ADHD is unacknowledged or at least 

under-appreciated, its role in impairment may remain under-studied. 

The EI component of ADHD appears to be a major contributor to social impairments and interpersonal 

conflicts seen in both children and adults with the disorder. Although understudied, the link between EI 

and these problems appears significant because: 

• ADHD in children is associated with significantly elevated reports of parenting stress and family 

conflict, poorer parenting practices, greater parental commands and punishment, vacillation 

between lax and harsh punishment, and a reduced sense of parenting competence.72-74 

Interestingly, longitudinal studies of these parent-child interactions show that the direction of 

effects is from the behavior of the child with ADHD to that of the parent rather than from parental 

behavior to that of the child with ADHD.75, 76 

• The effects of ADHD medications tend to reduce a child’s negative behavior and noncompliance 

— changes that reduce parent- and teacher-child negative interactions.73, 77, 78  
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• Children with the C-type of ADHD (more closely associated with EI) have higher levels of 

family conflict and parenting stress than those having the inattentive type.79, 80  

• Most children with ADHD (52-80 percent) experience peer rejection, which arises specifically 

from ADHD (even when comorbidity exists), and is due both to the higher rate of negative 

interactions they initiate and to their impulsiveness (a component of ADHD that includes EI).23, 81-

87 

CALLOUT: The EI and poor emotional regulation seen in children with ADHD is a 

major contributor to disrupting the smoothness, reciprocity, and cooperative activities 

involved in peer relationships.88  

In adults, symptoms of EI disrupt peer and working relationships, increase family conflict and 

dissatisfaction, contribute to negative parenting, and elevate driving anger, hostility, and aggression (road 

rage), often leading to a greater risk for traffic citations and crashes.56, 58, 89-92  

Section 7: Recommendations 

Based on our understanding of the role of EI in the history, nature, neuroanatomy, behavior, and 

functional impairments of ADHD, future revisions to ADHD diagnostic criteria in the DSM need to 

explicitly list (at least) the EI symptoms evident in ADHD, most likely on the impulsivity dimension. By 

elevating EI beyond its current role as simply an associated feature, we can begin to underscore this 

aspect of ADHD in much-needed diagnostic and treatment efficacy research on both ADHD and its 

comorbidity with ODD. 
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Figure 1. EI Symptoms in Adults with ADHD. A high rate of key EI symptoms is seen in adults with 
ADHD versus community control adults.  [Data from Barkley, R. A., Murphy, K. R., & Fischer, M. 
(2008]56   
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Figure 2. Breakout of Symptoms by Group. In those with diagnosed ADHD, EI Symptoms were far 
more prevalent. [Data from Barkley, R. A., Murphy, K. R., & Fischer, M. (2008]56 

 

ADHD Characteristic Significant Correlation in ODD with… 

Severity Risk and severity63, 64  

Likelihood of later anger and verbal aggression in adolescence among 
children diagnosed with ADHD plus ODD and ADHD with CD46 

Persistence from childhood 
into adolescence 

Being angry and verbally aggressive in adolescence46 

Initial hyperactive-
impulsive dimension 
symptoms 

Higher ODD scores one to two years later*65  

Impulsivity (and not 
hyperactivity) 

Risk and severity of conduct problems in adolescence66  

Comorbid with ODD Significant persistence of ODD over next four to 10 years67-69  

* However, initial ODD scores were not predictive of later hyperactivity-impulsivity or inattention symptoms 

Figure 3. Evidence that ADHD may be one cause of ODD. Numerous research studies indicate 
significant correlation between characteristics of ADHD and the risk for and severity of ODD. 

  

 




