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ADHD is a well researched disorder in children and is associated with 

impairments in social functioning (Barkley, 2006).  However, little is known about the 

etiology of social difficulties.  An emerging body of literature is beginning to address the 

possible role social cognition may share in the social functioning outcomes in children 

with ADHD (Buitelaar et al., 1999; Corbett & Glidden, 2000; DaFonseca et al., 2009; 

Rapport et al., 2002; Sibley et al., 2010; Yuill & Lyon, 2007).  Yet, research focusing on 

social cognition deficits in ADHD that accounts for subtype differences is limited.  Some 

studies evaluated social cognition in CT children only (Corbett & Glidden, 2000; 

DaFonseca et al., 2009; Rapport et al., 2002) while other research utilized behavior 

ratings or sociometric studies (Matthys et al., 1999; Zentall et al., 2001).  Another body 

of literature has examined the impact executive functioning deficits may have on social 

functioning (Barkley, 1997; Charman et al., 2001; Chhabildas et al., 2001).   

The purpose of the current study was to identify factors that predict social 

functioning impairments in children with ADHD as well as differentiate between ADHD 
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subtypes.  Participants included 89 youth with ages ranging from 6 to 16 years (M = 

10.19, SD = 2.76).  Forty-nine children met the diagnostic criteria for ADHD, 

Predominantly Inattentive Subtype (PI) and 40 for ADHD, Combined Type (CT).  

Results indicated CT youth demonstrated more aggressive and rule-breaking behavior 

than PI youth.  Measures of social cognition did not predict ADHD subtype, and when 

compared to a normative sample, participants performed in the average range on affect 

recognition and theory of mind tasks.  Performance-based measures of executive 

functioning largely associated with inattention (i.e., vigilance, processing speed, and 

working memory) best predicted subtype differences with CT youth being more 

impaired. 

Executive functioning, not social cognition, was predictive of social 

maladjustment in CT and PI youth.  For CT youth, deficits in emotion control, shift, and 

initiate were related to anxiety, aggressive behavior, and depressed mood.  Similarly, 

emotion control and shift were predictors of aggressive behavior, anxiety, and depressed 

mood in PI youth with deficits in self-monitoring, initiate, and inhibit as secondary 

predictors. 
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CHAPTER 1:  INTRODUCTION 

Attention Deficit-Hyperactivity Disorder (ADHD) is a common disorder first diagnosed 

during childhood.  The symptoms associated with ADHD can significantly impact a child’s 

social, familial, academic, and interpersonal functioning (American Psychiatric Association 

[APA], 2000).  Prevalence rates for ADHD have been estimated at 3 to 7% in school-age 

children, or approximately two million children in the United States (APA, 2000), and children 

diagnosed with ADHD may begin to evidence problems with social functioning as early as 

preschool (Barkley, 1990).  Data from the National Health and Nutrition Examination Survey 

(NHANES), a collaboration between the National Institute of Mental Health (NIMH) and the 

National Center for Health Statistics of the Centers for Disease Control and Prevention, was 

collected from 2001 to 2004 from children and adolescents ages 8 to 15 (U.S. Department of 

Health and Human Services, 2009).  Researchers reported that nearly 9% of the sample included 

in the survey had been diagnosed with ADHD, and males were more likely than females to have 

the disorder.  Children of lower socioeconomic status were also more likely to report a childhood 

disorder, in particular ADHD (U.S. Department of Health and Human Services, 2009).  

Children and adolescents diagnosed with ADHD are usually first identified during their 

early school years because of behavior management problems in the classroom (Barkley, 2006).  

The Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision 

(DSM-IV-TR; APA, 2000) identifies three subtypes of ADHD which include Predominantly 

Inattentive Type (ADHD-PI), Predominantly Hyperactive-Impulsive Type (ADHD-HI), and a 

Combined Type (ADHD-CT).  However, not all researchers agree on three distinct ADHD 

subtypes (Lahey, Carlson, & Frick, 1997), and several factor analytic studies have yielded two 

profiles that resemble the Combined and Predominantly Inattentive subtypes of ADHD (Milich, 
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Balentine, & Lynam, 2001).  In addition to researcher disagreement on ADHD subtypes, some 

social critics, non-expert professionals, and political religious groups do not view ADHD as a 

disorder (Barkley, 2006).  ADHD critics argue that professionals label energetic and exuberant 

children with a mental disorder rather than citing poor educational environments and parent or 

teacher intolerance.  Still others theorize a conspiracy between the mental health community and 

pharmaceutical companies as the reasons for ADHD labels (Barkley, 2006).  As a result, an 

international consensus statement was made by leading scientists confirming the validity of 

ADHD as a developmentally disabling condition with a strong biological predisposition that 

affects major life activities from childhood to adulthood (Barkley et al., 2002).     

Neurological and genetic factors appear to be the greatest contributors to ADHD 

(Barkley, 2006).  Development, structure, and function of the prefrontal cortex and subcortical 

regions of the brain are involved with executive function, regulation of behavior, attention, and 

affect (Arnsten, 2006).  ADHD-PI is often associated with the dorsolateral prefrontal cortex and 

“cool” executive functions which include organization, planning, working memory, and attention 

(Pliszka, 2003; Castellanos, Sonuga-Barke, Milham, & Tannock, 2006).  ADHD-CT is 

associated with the orbitofrontal cortex and “hot” executive functions that include inhibition, 

impulse control, and behavioral regulation (Uekermann et al., 2009).  Functional neuroimaging 

studies suggest social cognition involving recognition of affect and theory of mind understanding 

is also processed in the prefrontal cortex and subcortical networks (Uekermann et al., 2009) 

linking the importance of healthy social development with social cognition and executive 

functioning. 

Adequate social functioning consists of the ability to develop relationships and cultivate 

peer acceptance, and the symptoms associated with ADHD often negatively impact the social 
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functioning of children (McKown, 2007).  Both boys and girls diagnosed with ADHD were 

likely to have greater difficulty sustaining relationships over time and were more likely to 

experience peer rejection (Blachman & Hinshaw, 2002; Mikami & Hinshaw, 2003).  Negative 

parent-child interactions during childhood have been predictive of continued parent-child 

conflict (Barkley, Fischer, Edelbrock, & Smallish, 1991), and parents of children with ADHD 

report more stress, more role dissatisfaction, and a decreased sense of parenting competence 

(Barkley, 2006).  Children diagnosed with ADHD experience increased conflicts with their 

siblings relative to sibling interactions among children without ADHD (Mash & Johnston, 1983; 

Taylor, Sandberg, Thorley, & Giles, 1991).  Disruptive and negative interactions have also been 

observed between children with ADHD and their teachers (DuPaul, McGoey, Eckert, & 

VanBrakle, 2001).  Pelham and Bender (1982) estimated that more than 50% of children with 

ADHD had significant social problems with peers, and symptoms of depression and/or anxiety in 

girls diagnosed with ADHD was associated with greater peer rejection (Mikami & Hinshaw, 

2003).   

Some research has suggested that children diagnosed with ADHD demonstrate a lower 

fund of knowledge regarding social skills and appropriate behavior with others (Grenell, Glass, 

& Katz, 1987), and they poorly encode social cues (Matthys, Cuperus, & van Engeland, 1999; 

Zentall, Cassady, & Javorsky, 2001).  Social cognition involves a broad range of skills that 

include understanding social information, recognition of affect, understanding others’ 

perspectives, and adjusting behavior to different social situations (Nijmeijer, Minderaa, 

Buitelaar, Mulligan, Hartman, & Hoekstra, 2008).  Deficits in social cognition may place 

children and adolescents with ADHD at an increased risk for peer rejection and peer 

mistreatment.  
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Social cognition is needed for adequate psychosocial advancement along the continuum 

of human development.  Understanding social information cues, being able to recognize a peer’s 

affect and a peer’s perspective, and knowing when and how to comfort another human being are 

key aspects of sharing the human experience (Rubin, Coplan, & Bowker, 2009).  Adolescents 

diagnosed with ADHD may have trouble understanding and generating appropriate responses 

during social situations (Sibley, Evans, & Serpell, 2010), and the results of impaired social 

cognition for children and adolescents with ADHD often include conflicts with adults and peers, 

unpopularity, rejection by peers, few friendships, and sometimes even the absence of friendships.  

For children and adolescents with ADHD who have clinically significant social cognition 

difficulties, their experiences may include negative outcomes in academic, social, and emotional 

arenas (Harmon-Jones & Winkielman, 2007).  

Another potential contributor to the development of appropriate social functioning is 

executive functioning (Beer, 2007).  Executive functioning can be defined as the metacognitive 

processes involved in efficient planning, execution, verification, and regulation of behavior 

(Oosterlaan, Scheres, & Sergeant, 2005), and consists of the ability to plan, organize, and 

mentally manipulate information to solve a problem (Teeter & Semrud-Clikeman, 1997).  

Executive functioning also involves self-monitoring to change or modify behavior by utilizing 

working memory storage and response inhibition abilities (Semrud-Clikeman, Pliszka, & Liotti, 

2008).  There is strong evidence linking ADHD to executive functioning deficits (Barkley, 1997; 

Chhabildas, Pennington, & Willcutt, 2001; Nigg, 2000).  According to Barkley (2006), ADHD is 

a problem with the stimulus control or regulation of behavioral responses, particularly in the area 

of behavioral inhibition.  Willcutt, Pennington, Olson, Chhabildas, and Hulslander (2005) 

learned that children with ADHD also perform poorly on tasks that assess verbal working 
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memory and processing speed in addition to weaknesses on measures of response inhibition.  

Children with ADHD who have deficits in the areas of response inhibition or self-regulation may 

have difficulty waiting their turn or may interrupt or intrude on others (Barkley, 2006).  Children 

and adolescents with ADHD who have trouble organizing and planning may exhibit poor 

academic achievement.  In addition, children are often required to retain information from past 

experiences in order to better problem solve in the future.  Learning may be extremely difficult 

for children with ADHD if there are working memory deficits, and these children may be more 

vulnerable to academic failure because of poor achievement and performance (Baron, 2004).  

Complications associated with ADHD may also significantly impact the community from 

a financial perspective.  A large percentage of children and adolescents diagnosed with ADHD 

and their families receive mental health and behavior management services from local 

community mental health agencies, private facilities, and even county and state agencies.  

Common challenges for parents, families, and other caregivers with children diagnosed with 

ADHD include educational support, psychiatric consultation, and academic intervention.  

Academic disruption can result from significant behavior problems at school (Liabo & 

Richardson, 2007), and left untreated, a child struggling with severe ADHD symptoms may be 

labeled as a trouble maker and receive suspension, expulsion, and in some cases alternative 

school placements.  From a societal perspective, unidentified and untreated children who 

struggle with ADHD complications involving social cognition and executive functioning deficits 

may even receive intervention services within the juvenile justice system (Borum & Verhaagen, 

2006).  In addition, children may be prescribed medication for ADHD symptoms without 

receiving cognitive behavioral interventions designed to supplement treatment (Barkley, 2006). 
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STATEMENT OF THE PROBLEM 

ADHD is associated with impairment in social functioning (Nijmeijer et al., 2008). Some 

of the negative outcomes associated with poor social functioning include substance abuse, 

delinquency, externalizing disorders, and internalizing problems (Greene, Biederman, Faraone, 

Sienna, & Garcia-Jetton, 1997; Moffitt & Caspi, 2001).  Poor social functioning is also a 

significant risk factor for psychopathology and serious long-term consequences possibly 

developing into other psychiatric problems (Greene et al., 1997; Moffitt & Caspi, 2001).  

Traditional conceptualizations of ADHD have identified symptoms as the source of poor social 

functioning in children.  Specifically, researchers have suggested that hyperactive/impulsive or 

inattention symptoms cause the social functioning impairments.  However, are there other 

explanations for poor social functioning in children with ADHD?  Some research has identified 

deficits in social cognition among children with ADHD as a possible explanation for poor social 

functioning (Greenbaum, Stevens, Nash, Koren, & Rovet, 2009; Maedgen & Carlson, 2000), 

while other research has called for an examination of the relationship between executive 

functioning deficits and social cognition (Buitelaar, Van der Wees, Swaab-Barneveld, & Van der 

Gaag, 1999; Charman, Carroll, & Sturge, 2001; Huang-Pollock, Mikami, Pfiffner, McBurnett, 

2009; Perner, Kain, & Barchfeld, 2002; Walcott & Landau, 2004).  

It is not uncommon for a child diagnosed with ADHD to lack the social skills necessary 

to function and adapt to changing stimuli in his/her environment.  Without adequate social 

functioning, social cognition, and executive functioning, children and adolescents often lack peer 

acceptance and peer support, and are at a greater risk for a lifetime of personal challenges 

(Barkley, 2006).  Therefore, it is important to provide services for the special needs of children 

and adolescents as early as possible (Greene et al., 1997). 
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Before intervention services can be provided, appropriate assessments are needed.  A 

better understanding of the ADHD subtypes, social functioning, and the relationship among 

social functioning, social cognition, and executive functioning is important because treatment 

interventions may need to be tailored to specific neuropsychological needs.  Individualized risk-

profiles may be generated forming a basis for tailored ADHD treatment strategies (Nijmeijer et 

al., 2008).  

Some children diagnosed with ADHD, despite having difficulty with school tasks, 

demonstrate healthy social functioning while other children with ADHD demonstrate significant 

difficulty with social functioning and are rejected by their peers (Mikami & Hinshaw, 2003).  Do 

children diagnosed with ADHD lack the capacity to understand social cues, or do they have 

trouble recognizing and or responding to affect?  Or is it that the symptoms of ADHD prevent 

children and adolescents from behaving in a socially appropriate manner as traditionally 

conceptualized?  Most importantly, is there a significant difference between ADHD subtypes 

regarding the social functioning of children and adolescents? 

RELATIONSHIP TO COUNSELING PSYCHOLOGY 

The acquisition of social skills and appropriate behavioral functioning can be viewed 

from a developmental perspective as children strive to establish satisfying peer acceptance, 

industry in their interactions with others, academic competence, and the ability to set, strive, and 

reach their goals.  From a remedial perspective, a lack of social skills associated with ADHD 

symptomology results in poor coping strategies for emotions, peer conflict, and limited problem 

solving abilities.  With appropriate and targeted interventions, children and adolescents 

diagnosed with ADHD may be able to learn healthy affect recognition, emotion management, 

and relationship-building skills thus increasing their chances for peer acceptance and social 
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competence.  Learning social skills such as healthy communication, self-regulation strategies, 

and assertiveness may create more opportunities for peer involvement and social recognition.  

Preventive efforts within counseling psychology should be based on accurate neuropsychological 

assessment and knowledge about the etiology of social functioning impairment among children 

and adolescents with ADHD.  Comprehensive assessment can offer insight into interventions for 

improving social functioning and metacognitive abilities related to decision making and problem 

solving.  

With a better understanding of the differences that may exist between ADHD subtypes, 

clinicians, parents, and caregivers may be better equipped with intervention strategies to assist 

children and their families.  Counseling psychology’s emphasis on developmental, preventive, 

contextual, and educational factors impacting human development (Brown & Lent, 2000) creates 

a comfortable bridge for assessing needs, designing treatment, addressing impairments, and 

implementing interventions for children and adolescents with ADHD.   

GENERAL RESEARCH QUESTIONS 

Social functioning is a critical developmental task during psychosocial development, and 

establishing and maintaining relationships with other people is a critical aspect of the human 

experience.  Research has indicated that children and adolescents diagnosed with ADHD do not 

necessarily outgrow these problems as difficulties continue through adolescence and into 

adulthood (Maedgen & Carlson, 2000).  The current research study will explore social 

functioning, social cognition, and executive functioning differences associated with ADHD 

subtypes.  The four primary research questions proposed for the study include: 1) Are there 

distinct patterns of social functioning impairment associated with ADHD by subtype? 2) Are 

there social cognition differences between ADHD subtypes? 3) Are there executive functioning 
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differences between ADHD subtypes? 4) What is the relationship among social functioning, 

social cognition, and executive functioning in children diagnosed with ADHD?  

SIGNIFICANCE OF THE STUDY 

Research has demonstrated that many children with ADHD have a lack of awareness of 

other people’s feelings, and they have trouble accurately perceiving the feelings and reactions of 

others (Matthys et al., 1999; Zentall et al., 2001).  These studies have utilized behavior rating 

measures or sociometric studies (peer ratings) while few have assessed ADHD on measures of 

social cognition.  The literature on social functioning has strived to understand differences 

between CT children with PI children (Crystal, Ostrander, Chen, and August, 2001; Gadow, 

Drabick, Loney, Sprafkin, Salisbury, Azizian, & Schwartz, 2004; Gadow et al., 2000; Graetz, 

Sawyer, Hazell, Arney, & Baghurst, 2001; Hodgens, Cole, & Boldizar, 2000; Kellner, Houghton, 

& Douglas, 2003; Maedgen & Carlson, 2000;); however, research on social cognition deficits in 

ADHD that accounts for subtype differences is limited.  Other research has only evaluated social 

cognition in CT children (Corbett & Glidden, 2000; DaFonseca, Seguier, Santos, Poinso, & 

Deruelle, 2009; Rapport, Friedman, Tzelepis, and Van Voorhis, 2002).  The current study will 

focus on distinguishing social deficits associated with ADHD-CT and PI subtypes, investigate 

children’s command of social cognition, and explore the relationship between social cognition 

and executive functioning.   

SUMMARY 

Complications resulting from ADHD diagnosis present challenges for children, 

adolescents, their families, teachers, school systems, and treatment providers.  Are there 

differences between the ADHD subtypes, and even more importantly, how do service providers 

design effective interventions for individuals with specific social functioning, social cognitive, 
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and executive functioning deficits if those differences are not well understood?  Social 

functioning will be assessed by exploring the differences between ADHD subtypes via social 

cognition and executive functioning measures.  Understanding differences between ADHD 

subtypes may offer treatment providers greater skill and insight into the development of specific 

interventions for children and adolescents with ADHD.    
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CHAPTER 2: REVIEW OF THE LITERATURE 

INTRODUCTION 

 The chapter provides an overview of Attention-Deficit Hyperactivity Disorder (ADHD).  

The research on ADHD is a vast field, and a review of related literature is provided.  The chapter 

is subdivided into (a) ADHD overview, (b) ADHD subtypes, (c) ADHD diagnostic history, (d) 

ADHD etiology, (e) ADHD and gender, (f) ADHD and social development, (g) ADHD and 

comorbidity, (h) Social functioning and ADHD, (i) social functioning and ADHD subtype, (j) 

social functioning models including Crick and Dodge’s (1994) social information processing 

model and Gresham’s (1986) model, (k) social cognition and ADHD, (l) affect recognition and 

relationship to social context, (m) theory of mind, (n) executive functioning and ADHD 

including theories of executive functioning, (o) executive functioning and ADHD subtypes, (p) 

inhibition, (q) vigilance, (r) working memory, (s) processing speed, and the (t) link between 

social cognition and executive functioning.  Finally a summary of the chapter is also provided.  

A discussion of the methodology and instruments utilized to measure social cognition and 

executive functioning will be provided in the next chapter.  

ADHD OVERVIEW 

  ADHD is a psychological condition that can significantly impact social, familial, 

academic, and occupational functioning (Barkley, 2006).  Children diagnosed with ADHD often 

experience significant social functioning difficulties (Barkley, 2006; Carlson & Mann, 2000; 

Chhabildas et al., 2001; Diamond, 2005; Milich et al., 2001; Rich, Loo, Yang, Dang, & Smalley, 

2009).  Frequent and severe symptoms include inattention, hyperactivity, and impulsivity above 

and beyond what is typical for developmentally comparable peers (APA, 2000).  According to 

the Diagnostic and Statistical Manual, Fourth Edition, Text Revision (DSM-IV-TR), data on the 
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prevalence of ADHD in adolescents is limited, but has been estimated at 3 to 7% in school-age 

children equating to approximately two million children in the United States.  Children and 

adolescents diagnosed with ADHD are usually identified during early school years because of 

behavior management problems in the classroom.  Behavior disruptions often include 

fidgetiness, talking out of turn, difficulty completing school work, and difficulty with limits 

(Chhabildas et al., 2001).  Children and adolescents diagnosed with ADHD often experience low 

frustration tolerance, problems with emotion regulation, peer rejection, low self-esteem, and 

impaired academic achievement (APA, 2000).  Without proper and adequate intervention, 

ADHD symptoms may manifest into further psychological complications (Greene et al., 1997). 

Persistent ADHD difficulties from childhood can lead to more severe emotional or 

behavioral difficulties including symptoms reflecting Oppositional Defiant Disorder and 

Conduct Disorder.  ADHD diagnosis is frequently comorbid with disruptive behavior disorders, 

learning disabilities, and developmental delays, and when comorbid, are linked to an increase in 

psychiatric hospitalization readmissions (Romansky, Lyons, Lehner, & West 2003).  The 

negative impact of ADHD can extend into adulthood, and longitudinal studies have 

demonstrated that at least 50% of children diagnosed with ADHD continue to experience 

impairing symptoms into adulthood (Faraone, Biederman, & Mick, 2006).  An estimated 4.1% of 

adults, ages 18-44, in a given year are negatively impacted by ADHD symptoms (Kessler, Chiu, 

Demler, & Walters, 2005).  

ADHD SUBTYPES 

The DSM-IV-TR now defines three subtypes of ADHD which include predominantly 

inattentive (PI), predominantly hyperactive-impulsive (HI), and the combined type (CT).  

Symptoms associated with the hyperactive-impulsive subtype include fidgetiness, restlessness, 
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trouble enjoying leisure activities quietly, feeling as if driven by a motor or on the go, and 

talking excessively.  Impulsivity examples often include blurting out answers before questions 

have been completed, trouble waiting one’s turn, and interrupting or intruding upon others.  

Symptoms characteristic of the inattentive subtype include not paying close attention to details, 

making careless mistakes, trouble sustaining attention, trouble listening, not following 

instructions, failing to complete duties, trouble organizing, avoiding or disliking things that 

require mental effort, losing items needed for tasks and activities, and being forgetful.  The 

combined subtype includes both symptoms of inattention and hyperactivity-impulsivity.  For all 

subtypes of ADHD, the diagnostic criteria listed above must be present for at least six months, 

displayed in two different settings, and the onset of symptoms must occur before 7 years of age 

(APA, 2000).  Some children may present with a predominant symptom pattern, whether it is 

predominantly inattentive or predominantly hyperactive/impulsive.  Others may display a 

combination of the two (APA, 2000).  

Research has identified a developmental nature of ADHD symptom expression 

(Biederman, Mick, & Faraone, 2000).  As children diagnosed with ADHD grow older, symptoms 

of hyperactivity and impulsivity tend to decline at a higher rate and at an earlier age than 

symptoms of inattention.  During this time, symptoms of inattention are more noticeable at 

school and at home and include difficulty listening to directions, difficulty starting, maintaining, 

and completing a task, and becoming easily bored.  As a result, these older youth often meet the 

criteria for ADHD-PI.  

An interesting pattern emerges when comparing the prevalence rates among ADHD 

subtypes when different populations are reviewed.  For community samples, ADHD-PI is the 

most prominent subtype and approximately twice as common as ADHD-CT (Milich et al., 2001).  
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In clinic samples, ADHD-CT is approximately one and one half times more prevalent than 

ADHD-PI.  Although ADHD-PI appears to be more prevalent in the general population, children 

diagnosed with ADHD-CT are more likely to be referred for treatment probably reflecting the 

greater amount of disruptive behavior associated with the CT symptoms (Milich et al., 2001).  

However, not all researchers agree on the three distinct ADHD subtypes.  The validity of the HI 

subtype has been called into question (Biederman et al., 2000; Willcutt et al., 2005).  ADHD-HI 

subtype is more common among preschoolers and the prevalence rate decreases with age.  The 

decrease in prevalence rates has led researchers to hypothesize that the HI subtype may be the 

early stage of ADHD-CT as opposed to a distinct and separate subtype (Chhabildas et al., 2001).  

The research study will not include the predominantly HI subtype of ADHD since it has the least 

empirical support at this time (Lahey et al., 1997).  In fact, over half of all children diagnosed 

with ADHD are diagnosed with CT followed by the PI subtype (20 to 30%) and the HI subtype 

(less than 15%; Spencer, Biederman, & Mick, 2007). 

Researchers have indicated the PI and CT subtypes are distinctly different disorders 

based upon comprehensive reviews of the literature (Barkley, 2006; Diamond, 2005; Gadow et 

al., 2004; Milich et al., 2001).  Milich et al. (2001) concluded that the CT and PI subtypes are 

distinct in their presentation of hyperactive/impulsive and attention symptoms.  Barkley (2006) 

reported children with ADHD-CT display more problems with disinhibition in addition to their 

overactivity and tend to have more incidences of comorbid externalizing disorders.  In contrast, 

PI children have been described as having inattention symptoms that are associated with what 

has come to be called a “sluggish cognitive tempo” (Carlson & Mann, 2000).  

CT and PI subtypes can also be distinguished based on demographics, age of onset, 

comorbid disorders, and other associated features (Barkley, 2006; Diamond, 2005; Gadow et al., 



15 
 

2004; Milich et al., 2001).  According to the DSM-IV field trials (Lahey et al., 1994), CT 

children on average had an earlier onset and age of referral than PI children.  It has been 

suggested that this may be the result of a referral bias since problems associated with ADHD-CT 

may be more overt and disruptive at an earlier age (Gaub & Carlson, 1997).  In any case, these 

findings talk to the severity of symptoms and their ability to distinguish between the subtypes. 

Important differences in patterns of comorbidity also exist between ADHD subtypes.  CT 

children are consistently associated with higher rates of disruptive behavior disorders compared 

with the PI subtype (Milich et al., 2001).  Patterns of comorbidity with internalizing disorders are 

not as consistent, but elevated rates are reported in both CT and PI subtypes (Milich et al., 2001).   

Academic impairment is more prevalent in children who have prominent inattentive 

problems regardless of diagnosis (PI and CT subtypes; Spencer et al., 2007).  Still, difficulties in 

school and in completing homework may be the most frequent complaints reported by parents of 

children who meet the criteria for the PI subtype of ADHD.  Children with prominent symptoms 

of hyperactivity and/or impulsivity, on the other hand, may have greater difficulty in situations 

that are less structured with minimal guidance.    

ADHD DIAGNOSTIC HISTORY 

 In the 1930’s, symptoms of ADHD were described as “minimal brain damage” and later 

as “minimal brain dysfunction” due to the similarity seen in symptoms of people who suffered 

central nervous system injuries (Spencer et al., 2007).  The label was modified to “hyperactive 

child syndrome” and later to “hyperkinetic reaction of childhood” in the DSM-II in 1968 (APA, 

1968).  Excessive motor hyperactivity and impulsive behaviors were the recognized hallmark 

symptoms of the disorder at this time.  Predominant symptoms of inattention were not identified 

as a major component of ADHD until the DSM-III, and the disorder was then referred to as 
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Attention-Deficit Disorder (ADD) with or without hyperactivity (APA, 1980).  The DSM-III was 

the first time the disorder was divided into subtypes in order to make a distinction between 

children who demonstrated hyperactivity and those who did not (Milich et al., 2001).  However, 

the distinction between subtypes was omitted in the DSM-III-Revised (DSM-III-R; APA, 1987), 

and a diagnosis of ADHD would be given if an individual met any eight or more of the possible 

14 symptoms of inattention, hyperactivity, or impulsivity.  After much research supporting the 

multidimensional nature of ADHD, subtypes were again recognized in the DSM-IV edition 

(DSM-IV; APA, 1994).  

The DSM-V is scheduled for release in May 2013.  A review of proposed changes 

regarding ADHD diagnostic criteria indicated that age of onset will be 12 rather than age 7, and 

diagnosis will include four distinct presentations.  The presentations include ADHD combined 

presentation, ADHD predominantly hyperactive impulsive presentation, ADHD predominantly 

inattentive presentation, and ADHD inattentive presentation (restrictive).  The inattentive 

presentation (restrictive) requires no more than two symptoms of hyperactivity impulsivity 

(APA, 2010). 

ADHD ETIOLOGY 

The exact cause of ADHD is unknown, and ongoing research suggests multiple etiologies 

with a majority of evidence pointing to neurological and genetic factors as the greatest 

contributors to the disorder (Barkley, 2006).  From a neurobiology perspective, deficiencies in 

the development, structure, and function of the prefrontal cortex and its networks with other 

subcortical regions of the brain, especially the striatum, basal ganglia, cerebellum, and the 

anterior cingulate (ACG) are indicated in ADHD (Barkley, 2006).  These structures are said to 

be involved with motor control, executive functions, inhibition of behavior, and modulation of 
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reward systems (Spencer et al., 2007).  The frontal lobes, which are associated with executive 

functioning, particularly the prefrontal cortex (PFC), comprise the networks responsible for 

purposeful, goal-directed behavior (Meltzer, 2007).  The prefrontal cortex is the largest part of 

the frontal lobe and is critical for regulation of behavior, attention, and affect (Arnsten, 2006).  It 

can be subdivided into the dorsolateral prefrontal cortex (DLPFC) and the ventromedial or 

orbitofrontal prefrontal cortex (OFC).  The cingulate gyrus is not structurally part of the frontal 

lobe, but is functionally related and can be divided into its anterior and posterior regions.  The 

anterior cingulate is associated with emotional regulation and attention (Meltzer, 2007). 

 

 

Figure 1. Overview of the cortex (Phillips, Ladouceur, & Drevets, 2008) 

The dorsolateral prefrontal cortex has been hypothesized to be involved in organization, 

planning, working memory, and attention (Pliszka, 2003).  The ventromedial or orbitofrontal 

cortex is associated with social disinhibition and impulse control difficulties.  The orbitofrontal 

PFC has networks to the amygdala and inhibit the amygdala’s tendency to react in response to 
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immediate needs.  Castellanos et al. (2006) refer to these cognitive and neuroanatomical 

distinctions as “hot” versus “cool” executive functions.  Vigilance, sustained attention, and 

working memory are “cool” executive functions associated with the dorsolateral prefrontal 

cortex and typically associated with ADHD-PI.  The orbitofrontal cortex is associated with “hot” 

executive functions such as the ability to respond appropriately to tasks that have high affective 

components.  Lesions in the orbitofrontal cortex have been shown to be associated with 

disinhibition, impulsivity, and poor behavioral regulation (Uekermann et al., 2009), which are 

often symptoms associated with ADHD-CT. 

Brain structural and functional differences are not the only neurological findings.  The 

exact role of the impact of neurotransmitters has not been established, but evidence for dopamine 

and norepinephrine involvement is suggested because of the positive response of those children 

and adolescents diagnosed with ADHD to stimulant medications (Barkley, 2006).  

Studies of twins and families have also contributed to the understanding of ADHD and 

the genetic factors involved.  The majority of variation in behavior displayed by children 

diagnosed with ADHD can be attributed to genetic factors with the little remaining variation best 

explained by unique events that often occur prenatally.  These include biological hazards that 

cause neurological injury such as alcohol and tobacco exposure during pregnancy, premature 

delivery, early lead poisoning, stroke, and brain trauma (Barkley, 2006).  Overall, the 

neurological, biological, and genetic research focusing on ADHD demonstrates that ADHD 

cannot and does not arise from purely social factors such as inappropriate child-rearing, family 

conflict, marital or couple difficulties, poor attachment, over exposure to television or video 

games, or negative interaction with peers.  The aforementioned social conditions may indeed 
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exacerbate symptoms associated with ADHD and contribute to mood disturbance, oppositional 

defiance, and conduct problems (Barkley, 2006).   

ADHD AND GENDER 

Research exploring ADHD in females is limited (Gaub & Carlson, 1997), and recently 

researchers indicated the lower identification rates of ADHD in females are related to the fact 

that fewer females as compared to males are evaluated in ADHD clinics (Gershon, 2002).  For 

example, Levy, Hay, Bennett, and McStephen (2005) reported epidemiological samples estimate 

gender differences at three to one (male: female) while clinical samples are closer to a ratio of 

nine to one.  Still, current research reported females experience the characteristic symptoms of 

ADHD (e.g., inattention, hyperactivity, and impulsivity) as well as high rates of school failure, 

mood, anxiety, and learning disorders.  Females with ADHD who also display symptoms 

associated with anxiety and depression experience higher rates of peer rejection (Mikami & 

Hinshaw, 2003), are more likely to meet criteria for the PI subtype, and less commonly have 

accompanying disruptive behavior disorders such as oppositional defiant disorder and conduct 

disorder (Levy et al., 2005; Spencer et al., 2007).  In a study of twins and patterns of comorbidity 

in ADHD, higher rates of externalizing disorders were found in males, whereas higher rates of 

separation anxiety disorder were found in females (Levy et al., 2005).  Overall, children 

diagnosed with ADHD-CT are more likely to be male, be oppositional and aggressive, and be 

referred for treatment at an earlier age (Barkley, 2006; Diamond, 2005; Gadow et al., 2004; 

Milich et al., 2001).  

ADHD AND SOCIAL DEVELOPMENT 

Research literature has provided compelling evidence that symptoms of ADHD lead to a 

wide range of emotional, educational, and social adjustment outcomes (Barkley, 2006).  The 
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symptoms associated with ADHD can negatively impair a child’s ability to demonstrate 

competency in important social areas of her or his life including relationships with parents, 

siblings, peers, and teachers (Ollendick, Greene, Francis, & Baum, 1991).  The present study 

attempts to explore ADHD subtype differences in social cognition and executive functioning, but 

it is also important to consider a child’s development within the context of other social, 

environmental, familial, and psychological factors that have an influence on children’s 

development.  

Various social and environmental factors are associated with an increase in risk for the 

development of behavior problems (Liabo & Richardson, 2007).  For example, socioeconomic 

disadvantage has many repercussions for child development, school achievement, and behavior.  

There is a linear relationship between socioeconomic status and aggressive conduct problems in 

children and adolescents.  As poverty increases, the risk for disruptive behavior also increases.  

Parents from socioeconomic disadvantaged environments may experience greater levels of 

stress, overwhelmed feelings, and a lack of resources which may negatively impact parenting 

behavior.  Research has demonstrated that overly harsh or overly permissive parenting styles can 

lead to a greater increase in disruptive behavior by children.  In addition, economically limited 

environments are often characterized by poor housing, a lack of effective schools, a lack of 

quality childcare, and limited mental and medical health services.  It is not surprising that 

children with ADHD and comorbid disruptive behavior disorders are often from urban, low 

socioeconomic status (SES) areas where there may be a lack of social connections and 

community supports as resources.  Ethnic minorities are indirectly implicated since a 

predominant number of minorities live in low SES communities (Liabo & Richardson, 2007).   



21 
 

Environmental influences on behavior as identified in the literature also include familial 

risk factors (Lahey et al., 2006; Moffitt, 1993; Zahn-Waxler, Shirtcliff, & Marceau, 2008).  

Marital discord, violence in the home, and caregivers’ parenting styles influence children’s 

development.  From a social learning perspective, children who witness violence and aggressive 

role models may incorporate these problem solving strategies into their repertoire of behaviors.  

Witnessing the use of violence as a strategy to control behavior and witnessing its success 

reinforces the behavior (Lahey et al., 2006).  In addition, children and youth who are exposed to 

hostile attributions from others are likely to utilize those more frequently (Connor, Ford, Albert, 

& Doerfler, 2007; Milich & Dodge, 1984).  Another risk factor for the development of social 

problems emerges from a psychosocial development perspective.  According to Erikson’s 

psychosocial development model, adolescents are striving toward autonomy and a sense of 

identity.  They are taking in information from others and their surroundings, and they are trying 

to decide who they are and how they fit into their social environment.  Adolescence is a critical 

period of development and academic struggles may lead to isolation from peers at school.  In 

addition, teachers may label adolescents diagnosed with ADHD as problem youth.  Low self-

esteem, loneliness, and a lack of support may lead to a greater affiliation with a negative peer 

group.  These contextual factors can all influence social development (Greene, Biederman, 

Zerwas, Monuteaux, Goring & Faraone, 2002).  

ADHD AND COMORBIDITY 

Research has examined the frequency of comorbidity among ADHD and ADHD 

subtypes with disruptive behavior disorders, affective disorders, and learning disorders (Decker, 

McIntosh, Kelly, Nicholls, & Dean, 2001; Spencer, 2006; Wilens, Biederman, & Spencer, 2002).   

Disruptive behavior disorders are well-established comorbid conditions of children with ADHD 
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(Wilens et al., 2002), and are reported to co-occur in 30 to 50% of cases in both clinical and 

community samples (Biederman, Newcorn, and Sprich, 1991; Spencer, 2006).  Hinshaw (1994) 

concluded that symptoms of disruptive behavior disorders are more severe and persistent when 

they are comorbid with ADHD.  Children with ADHD and a disruptive behavior disorder were 

shown to have a higher rate of school dysfunction as compared to children with ADHD alone 

(Spencer, 2006).  Disruptive behavior disorders were also more likely to be diagnosed along with 

predominant hyperactive/impulsive symptoms than with inattention (Decker et al., 2001).  

Aronowitz et al., (1994) were interested in identifying neuropsychological deficits attributable to 

ADHD, conduct disorder, and their comorbidity.  Researchers learned that participants with 

ADHD comorbid with conduct disorder were more impaired than conduct disorder alone on 

executive function measures.  

Clark, Prior, and Kinsella (2000) were also interested in determining if executive 

functioning deficits were specific to ADHD when compared to disruptive behavior disorders. 

Researchers learned that adolescents diagnosed with ADHD performed significantly worse on 

executive function tasks as compared to participants without ADHD and those diagnosed with a 

disruptive behavior disorder.  They were significantly more impaired in their ability to generate 

cognitive strategies and to monitor their ongoing behavior compared to an age-matched 

adolescent control group and a disruptive behavior disorder group.  Overall, comorbidity of 

ADHD with a disruptive behavior disorder often results in risk taking, sensation seeking, poor 

judgment, and poor decision making ability (Borum & Verhaagen, 2006).  The literature also 

indicated that adolescents diagnosed with ADHD have a greater propensity for early cigarette 

smoking and substance use (Wilens et al., 2002).  Unfortunately, many of these adolescents are 
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at-risk for disruptive behavior that may lead to juvenile justice system intervention (Foster & 

Jones, 2005).      

ADHD and mood disorders have been reported to co-occur in 15 to 75% of cases in both 

clinical and community samples of children and adolescents (Spencer, 2006).  Associated 

features of depression and other mood disorders in children can include school difficulties, 

school refusal, withdrawal from others, somatic complaints, negativism, aggression, and 

rebellious behaviors.  Spencer (2006) contends that the combination of depressive symptoms and 

ADHD symptoms lead to poor long-term prognosis and disability.  A comorbid diagnosis with 

major depressive disorder predicted lower psychosocial functioning, a higher rate of 

hospitalization, and impairments in interpersonal and family functioning.  It is interesting to note 

that relatively less is known about the relationship of anxiety and depression with ADHD 

subtypes (Gadow et al., 2004; Graetz et al., 2001; Willcutt, Pennington, Chhabildas, Friedman, 

& Alexander, 1999).  

In a study investigating the differences between ADHD subtypes in Ukrainian children, 

the ADHD-PI group received significantly higher parent ratings on the Child Behavior Checklist 

(CBCL; Achenbach & Rescorla, 2001) Anxious/Depressed subscale scores than non-ADHD 

children (Gadow et al., 2000).  ADHD-PI children also scored higher than other subtypes on the 

Withdrawn/Depressed (PI > CT & HI) and Somatic Complaints (PI > HI & CT) scales.  

However, according to a study of 6 to 10 year old boys with ADHD, mother and teacher ratings 

of anxiety were higher for CT children than for PI children (Gadow et al., 2004).  The authors 

indicated the greater impairment of the CT group relative to PI group cannot be attributed to the 

severity of predominantly inattentive symptoms, but rather suggested that the presence of 

hyperactive/impulsive symptomology in the CT group, perhaps in conjunction with the 
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inattentive symptoms, is what may be associated with anxiety (Gadow et al., 2004).  Findings 

from Gadow et al., (2004) are consistent with results from a sample of youth ages 6 to 17 years 

old (Graetz et al., 2001).  Children with ADHD-CT received higher parent ratings of anxiety, 

whereas PI subtype children were rated by their parents as having lower self-esteem.  

The prevalence of learning disorders is significantly higher than expected by chance in 

samples of children with ADHD.  The reported rate of comorbidity has ranged from 20 to 75% 

(Adler, Barkley, Wilens, & Ginsberg, 2006; Pliszka, 2000; Semrud-Clikeman et al., 1992; 

Willcutt & Pennington, 2000).  The rate of comorbidity between ADHD and learning disorders 

in samples ascertained through clinical studies is particularly high.  For example, in one clinical 

study, approximately 70% of children with ADHD also had a comorbid learning disorder 

diagnosis (Mayes & Calhoun, 2006).  Studies have demonstrated that ADHD and learning 

disabilities share significant characteristics such as poor academic achievement, low self-esteem, 

deficient social skills, and aggressive behavior (Semrud-Clikeman et al., 1992).   

Previous research has indicated that over 50% of children with a pervasive developmental 

disorder also present with significant symptoms of ADHD (Clark, Feehan, Tinline, & Vostanis, 

1999; Frazier et al., 2001; Rich et al., 2009).  Research by Luteijn et al. (2000) learned that 

children diagnosed with ADHD were indistinguishable from children diagnosed with pervasive 

developmental disorder on a social awareness subscale administered in their investigation.  Other 

research has contended that children with ADHD exhibit aspects of social deficits that are similar 

to those experienced by children with pervasive developmental disorder (Rich et al., 2009; 

Santosh & Mijovic, 2004).  
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SOCIAL FUNCTIONING AND ADHD 

In the literature, social functioning is commonly defined by the extent to which children 

are accepted by their peers, the degree to which children are aggressive toward others, and the 

degree to which children withdraw from peer interaction (Crick & Dodge, 1994).  Successful 

social interaction is dependent on our ability to understand other people’s feelings and 

perspectives (Rubin et al., 2009), and poor social functioning and adjustment in childhood is 

linked to a poor prognosis in adulthood and later life difficulties (Crick & Dodge, 1994).  

Disruptive behaviors that stem directly from ADHD symptoms of hyperactivity, 

impulsivity, and inattention have been linked to children’s peer rejection and isolation (Rich et 

al., 2009).  Children diagnosed with ADHD experience significant social difficulties, and 

interpersonal problems have been shown to predict an array of adverse long-term consequences, 

including conduct problems, substance use disorders, school failure, and delinquent offenses 

(Ollendick et al., 1991; Ollendick, Weist, Borden, & Greene, 1992; Parker & Asher, 1987).  

Since the underlying reasons for impaired social functioning in children with ADHD remain 

unclear, there has been a call for more research to explore the causal pathways mediating the 

development of social functioning problems in children (Friedman, Rapport, Lumley, Tzelpis, 

VanVoorhis, Stettner, & Kakaati, 2003; Greene et al., 1997).  Research examining the diversity 

of social problems in children with ADHD has attempted to ascertain their etiology and their 

relationship to other disorders (Rich et al., 2009).   

Approximately 50 to 60% of children diagnosed with ADHD experience rejection by 

their peers (Pelham & Bender, 1982).  Symptoms of aggression, dominance, inflexibility, 

intrusiveness, and talkativeness can cause these children to have greater difficulty establishing 

and sustaining peer relationships over time (Barkley, 2006).  In fact, many children with ADHD 

are disliked within minutes of their initial social interaction (Pelham & Bender, 1982).  
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Behaviors that are inattentive, off-task, and noncompliant also make it difficult for peers when 

they are required to work in a group with a child who has ADHD (Stroes, Alberts, & van der 

Meere, 2003). 

ADHD also affects the social interactions children have with their family members and 

teachers.  Symptoms of inattention and hyperactivity/impulsivity have been linked to intrafamily 

conflict, parenting stress, decreased sense of parenting competence, low level of perceived 

parental control over the child’s behavior, and increased conflict between children with ADHD 

and their siblings (Barkley, 2006).  Marital discord and parental psychopathology have also been 

documented in parents of children with ADHD.  It was suggested that children’s impulsive, 

talkative, and demanding behaviors have a negative impact on the child’s interaction patterns 

with their parents and caregivers, thus having a direct impact on family functioning (Gadow et 

al., 2000).   

Greene et al. (1997) investigated the long-term implications of poor social functioning 

among boys ages 6 to 17 years diagnosed with ADHD.  Overall findings indicated that social 

functioning impairments identified at baseline in childhood were strong predictors of poor social 

and psychiatric outcomes four years later, particularly substance use and conduct disorders.  

SOCIAL FUNCTIONING AND ADHD SUBTYPE 

All ADHD subtypes are at risk for impaired peer relationships and peer rejection 

(Carlson & Mann, 2000; Hodgens et al., 2000; Lahey, et al., 1994; Milich et al., 2001).  

According to the DSM-IV field trials for ADHD in children and adolescents, both the CT and PI 

subtypes were associated with significant social impairments (Lahey et al., 1994).  When looking 

specifically at research on social functioning differences among the ADHD subtypes, Milich and 

colleagues (2001) concluded that poor peer relationships are consistently found among all 
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children with ADHD.  These children reliably receive fewer most liked peer nominations and 

more least liked peer nominations than control children in the research utilizing sociometric 

measures.  Furthermore, distinct social differences between the CT and PI subtypes were noted 

in the research they reviewed.  Overall, children with CT displayed more social problems that 

often included fighting (Hodgens et al., 2000), aggressive solutions (Maedgen & Carlson, 2000), 

impairment in academic domains and cognitive (Gadow et al., 2004), and described as the most 

disliked (Lahey et al., 1994).  Alternatively, PI subtype children were described as more passive 

(Maedgen & Carlson, 2000) and tended to engage in higher levels of solitary and shy play 

behaviors (Hodgens et al., 2000).  Additional studies have documented individual differences in 

the social functioning of children according to ADHD subtype (Crystal et al., 2001; Gadow et 

al., 2004; Gadow et al., 2000; Graetz et al., 2001; Kellner et al., 2003; Maedgen & Carlson, 

2000)).  

Graetz et al. (2001) evaluated the discriminant validity of DSM-IV ADHD subtypes in a 

group of 6 to 17 year old Australian youth. Using the Child Behavior Checklist (CBCL; 

Achenbach & Rescorla, 2001) as a measure of emotional and behavioral problems, all three 

ADHD subtypes scored higher than controls on all CBCL scales indicating significant 

impairment in social, behavioral, and emotional functioning.  Parent reports from the CBCL and 

other questionnaires indicated children with ADHD experienced more emotional and behavioral 

problems as compared to children without ADHD.  When reviewed more closely, CT children 

demonstrated the greatest degree of overall impairment.  They were rated as having the highest 

Total Problems scale score, and their elevations on the three Externalizing subscales (aggressive 

behavior, delinquent behavior, and externalizing behavior) were significantly higher than other 

subtypes.  The CT group was rated by their parents and or caregivers as having more problems 



28 
 

with their schoolwork and with peer-related activities.  They were also described as causing 

greater familial disruption with more demands placed on parents.  PI children displayed 

significant elevations on the Social Problems scale that were higher than non-ADHD controls, 

and they were rated as having problems in their schoolwork and with their teachers.  They were 

also rated as having lower self-esteem (Graetz et al., 2001). 

Maedgen and Carlson (2000) investigated social functioning and emotion regulation 

skills among children diagnosed with ADHD.  Researchers compared children with ADHD-CT, 

children with ADHD-PI, and controls on parent and teacher ratings of social status and social 

performance, on self-report of social knowledge and social performance, and through 

observations of behavior on an emotion-regulation task.  Results indicated distinct patterns of 

social dysfunction between the two subtypes of ADHD.  While children with both subtypes 

displayed social performance deficits, only CT children displayed impaired social status and 

emotional dysregulation.  CT children were rated as more ignored, more disliked, and had lower 

social preference than both control and PI children.  They were also rated as more aggressive 

socially than PI children and controls.  PI children were rated as more passive than children in 

the other two groups, and they displayed more deficiency in social knowledge.  Their social 

functioning appears to be characterized more by passivity and inadequate social knowledge than 

by regulatory deficits such as aggression and overactivity.  Lastly, results indicated social 

performance and emotional regulation were predictive of social status (Maedgen & Carlson, 

2000).  

Kellner et al. (2003) also compared self-perceived peer-related experiences of children 

with differing ADHD subtypes (CT versus PI) and learned that CT children reported 

significantly more interpersonal difficulties than PI children and controls.  They also reported 
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significantly lower levels of social self-confidence as compared to controls.  Researchers 

concluded that CT children were much more socially impaired relative to other children 

according to their self-report (Kellner et al., 2003).  

In a study comparing symptoms of children with differing ADHD subtypes (CT versus 

PI; n = 309) with non-ADHD comparisons (n = 144), Crystal et al. (2001) learned that 

behavioral traits of aggression and disruptiveness consistently distinguished between the CT and 

PI groups.  This is consistent with research that revealed children with HI or CT tended to be 

more aggressive and impulsive (Carlson, Shin, & Booth, 1999), and they displayed more 

externalizing behaviors (Baeyens, Roeyers, & Vande Walle, 2006; Carlson et al., 1999).  

Gadow et al. (2000) utilized the CBCL to compare CT children with other subtypes and 

non-ADHD controls.  Researchers learned that CT children were rated significantly higher on the 

Aggression Problems subscale when compared to other subtypes and non-ADHD controls.  

These children also received higher oppositional defiant ratings than PI children on the Child 

Symptom Inventory – 4 (CSI-4; Gadow & Sprafkin, 2002).  Consistent with these findings, other 

research has learned that PI children were less likely to develop a disruptive behavior disorder 

(Baeyens et al., 2006).   

In a study that examined differences in the play of children ages 5 to 11 years and 

diagnosed with the three subtypes of ADHD, researchers Cordier, Bundy, Hocking, and  Einfeld 

(2010) learned that children with CT and HI subtypes displayed greater social interaction 

difficulties in their play that was consistent with previous research (Diamond, 2005).  They 

displayed a tendency to intrude on others, had trouble waiting their turn, could be inconsiderate 

of others' feelings, and initiated play in destructive ways.  In contrast, PI children exhibited a 

typically passive style of interacting.  Furthermore, Treuting and Hinshaw (2001) learned that the 
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presence of symptoms of aggression in children with ADHD-CT were associated with higher 

levels of anxiety, dysphoria, and lower levels of global self-concept and self-esteem. 

In a study investigating the differences between parent and teacher report of symptoms, 

mothers’ ratings on the Child Symptom Inventory - 4 (CSI-4; Gadow & Sprafkin, 2002) 

indicated that CT and HI children displayed more symptoms of oppositionality than PI children, 

as well as more impaired peer interactions (Gadow, et al., 2004).  

In conclusion, research studies assessing children’s social functioning by ADHD subtype 

indicated that both CT and PI children exhibit social impairment.  However, CT children 

displayed a greater degree of social impairment that is often accompanied by aggression and 

delinquent behavior (Crystal et al., 2001; Gadow et al., 2004; Gadow et al., 2000; Graetz et al., 

2001; Hodgens et al., 2000; Maedgen & Carlson, 2000; Treuting & Hinshaw 2001).  Although 

somewhat inconsistent, research has suggested that the inattentive subtype is more likely to 

exhibit passive, withdrawn behaviors (Hodgens et al., 2000; Maedgen & Carlson, 2000).  This is 

consistent with the peer relations literature which suggests that disruptive, aggressive behavior is 

associated with both low popularity and peer rejection whereas inattentive, passive behavior is 

associated only with low popularity (Rubin et al., 2009).  It appears that a better understanding of 

the underlying correlates of social functioning among children diagnosed with ADHD is crucial 

to their development, and it is important to also assess the possible underlying executive 

functioning deficits associated with social problems in children with ADHD as past research has 

found support for the idea that there are cognitive processes underlying social skills (Grattan & 

Eslinger, 1992).    
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SOCIAL FUNCTIONING MODELS 

Two frameworks offer an understanding of how deficits in social cognition and or 

executive functioning may impact social functioning in children and adolescents diagnosed with 

ADHD (Crick & Dodge, 1994; Gresham, 1986). 

Social Information Processing Model 

Social information processing models help to understand children’s social adjustment and 

elucidate the social cognitive tasks that are involved when a child is engaged in social 

interactions.  According to the social information processing model outlined by Crick and Dodge 

(1994), children, when faced with a situational cue, engage in six processing steps: (1) encoding 

of situational cues, (2) interpretation of cues, (3) clarification of goals, (4) response access or 

construction, (5) response decision, and (6) behavioral enactment. In steps (1) and (2), children 

focus on and attend to cues in the situation and then construct their interpretation of the situation.  

Children access possible responses to the situation from memory in steps (3) and (4), and 

evaluate their options in step (5).  A chosen response is enacted in step (6) (Crick & Dodge, 

1994).   

It has been well documented that hyperactive, impulsive, or inattentive behavior in 

children with ADHD can result in social problems (Herba, Tranah, Rubia, & Yule, 2006; 

Uekermann et al., 2009).  Accordingly, it has been proposed that deficits in executive 

functioning associated with the symptoms of ADHD (i.e., impulsivity, behavioral disinhibition, 

slow processing speed) can disrupt the social information processing model at any step 

(Charman et al., 2001).  Alternatively, social cognition deficits may be independent risk factors 

associated with poor social functioning among children with ADHD.  Deficits in social cognition 

such as difficulty recognizing affect or understanding others’ feelings and perspectives may play 

primary roles in the first and second steps of the social information processing model 
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(Uekermann et al., 2009).  Impairments in social cognition may coexist in ADHD alongside 

well-documented impairments in executive functioning.  Comparisons of social cognitions of 

children with different subtypes of ADHD may shed light on particular cognitive styles or 

difficulties associated with each subtype that may contribute to maladjustment independent of 

their impairments in executive functioning. 

Gresham’s Model 

Gresham (1986) proposed that children can have social skills deficits, whereby an 

individual lacks knowledge of appropriate social skills, or they can have social performance 

deficits, which refer to those individuals who have the necessary social skills knowledge but fail 

to use them as needed.  Children with social skills deficits lack the necessary social skills to 

interact appropriately with peers.  Children who have social skills in their repertoires, but are not 

able to perform them at acceptable levels are said to have performance deficits.  Wheeler and 

Carlson (1994) proposed that children with ADHD-CT have performance deficits since 

purportedly symptoms of impulsivity and hyperactivity may interfere with a child’s ability to use 

social knowledge appropriately.  Wheeler and Carlson (1994) indicated that PI children would 

have deficits in both social knowledge and social performance since symptoms of passivity, 

withdrawal, anxiety, and disorganization would limit social interactions and thus restrict 

acquisition of social knowledge.  

In a study comparing 16 CT children, 14 PI children, and 17 control children, social 

performance deficits were found for both ADHD groups relative to controls with stronger 

evidence of a performance deficit in CT children as was predicted (Maedgen & Carlson, 2000).  

The Wheeler and Carlson (1994) hypothesis that only PI children would display additional 

deficits in social knowledge was weakly supported.  Although the PI group reported poorer 
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social knowledge than control children, they were not significantly different from the CT group.  

According to this study, both subtypes of ADHD (CT & PI) displayed social performance and 

social knowledge deficits; however, performances were qualitatively different.  CT children’s 

social difficulties were related to aggression whereas PI children’s difficulties were related to 

passivity (Maedgen & Carlson, 2000).    

According to Gresham’s model, deficits on measures of social cognition (e.g., 

recognition of facial affect, identification of affect in relation to social context, and theory of 

mind) in children with ADHD in the present study would suggest social skills knowledge deficits 

independent of deficits in executive functioning.  These deficits might be remediated through 

modeling, rehearsal, and coaching in these specific areas (Gresham, 1986).  Alternatively, 

impairments in social performance without impairment noted on measures of social 

cognition/social knowledge would suggest intervention focusing on improving areas of executive 

functioning including self-control strategies, stimulus control training, and the use of 

reinforcement contingencies.    

SOCIAL COGNITION AND ADHD 

Impaired social functioning theories for ADHD have focused on the expressive deficits 

that are directly related to the classic symptoms of ADHD (Barkley, 1997); however, some 

researchers have suggested that deficits in social understanding or social cognition may also 

share an important role (Buitelaar et al., 1999; Corbett & Glidden, 2000; DaFonseca et al., 2009; 

Rapport et al., 2002; Sibley et al., 2010; Yuill & Lyon, 2007).  Three specific areas of interest 

pertaining to social cognition include recognition of facial affect, affect in relation to social 

context, and theory of mind.  Measures of affect recognition typically require a child to 

discriminate among common facial expressions, and children are assessed in their ability to 
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recognize emotions such as happy, sad, neutral, angry, disgust, and fear.  Affect recognition in 

relation to a social context requires a child to sort through pictorial items to match the 

appropriate picture with a social scene.  Theory of mind consists of the ability to comprehend 

perspectives, experiences, and beliefs of others and demonstrating an awareness and knowledge 

of another person’s point of view.  

Affect Recognition and Relationship to Social Context 

Effective social interaction relies on the shared conveyance and understanding of facial 

expressions, speech intonation, and gestures (Corbett & Glidden, 2000).  Emotions are intimately 

tied to communication and according to Heilman and Valenstein (1993), accurate perception and 

understanding of visual stimuli such as facial expressions are critical in the development of 

appropriate emotional responding.  Difficulty understanding emotion communicated through 

facial expressions has been associated with inappropriate responding, poor social functioning, 

and low popularity (Corbett & Glidden, 2000; Uekermann et al., 2009). 

Research that has investigated facial affect recognition and affect recognition in relation 

to social context among children diagnosed with ADHD are presented here together.  Research 

has demonstrated that children diagnosed with ADHD perform worse than typically developing 

children on facial affect recognition tasks (Corbett & Glidden, 2000; Rapport et al., 2002; ) even 

when presented in a social context (DaFonseca et al., 2009; Downs & Smith, 2004; Hughes, 

Dunn, & White, 1998; Yuill & Lyon, 2007).  For example, in a study investigating the ability of 

children with ADHD to accurately perceive emotional stimuli in the form of facial expressions 

and speech intonation, deficits in the perception of affect on faces were noted (Corbett & 

Glidden, 2000).  The investigators concluded that deficits in perception of affect in the group of 

6 to 12 year old children indicated tentative support for a right hemisphere impairment which has 
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been implicated in deficits of attention and processing of emotionally laden stimuli.  However, a 

limitation of the study is the exclusive focus on children with the combined subtype of ADHD.  

In a study utilizing facial emotion recognition tasks with children age 5 to 15, researchers 

learned that children diagnosed with ADHD-CT were less accurate than controls at identifying 

facial expressions of emotion even when using contextual information to aid in understanding 

the emotions (DaFonseca et al., 2009).  The study consisted of two parts, which included a task 

of facial emotion recognition and a task designed to determine whether children were able to 

utilize contextual information to recognize an emotion that was appropriate for a particular visual 

scenario.  DaFonseca and colleagues (2009) concluded that children diagnosed with ADHD 

demonstrate a deficit in emotion processing that may contribute to their social difficulties.  

However, the study only included children diagnosed with the combined subtype of ADHD. 

Downs and Smith (2004) also investigated emotion understanding among children 

diagnosed with ADHD-CT.  Sixteen CT children (mean age of 8.3 years) were required to 

identify emotional facial expressions in schematic drawings and photographs as well as identify 

situation-based emotions.  Findings indicated CT children performed poorly as compared to 

controls on emotion tasks that required labeling facial expressions and matching emotion labels 

to verbally described social situations. Similar to findings from DaFonseca et al. (2009), CT 

children included in this study displayed impaired affect recognition even when presented in a 

social context (Downs & Smith, 2004).    

Researchers Yuill and Lyon (2007) concluded that impairment in emotional processing in 

boys with ADHD was unrelated to general cognitive limitations such as impulsivity.  Thirty-six 

male participants with an average age of 8 and 11 months were presented with photographs of a 

boy’s face in emotion-specific scenarios as well as non-emotional situations.  The researcher 



36 
 

read a situation to the participant and asked to indicate the photograph that best fit the scenario.  

Overall, males with ADHD performed poorly as compared to the control group in matching 

faces to situations, and the participants demonstrated greater difficulty recognizing and 

understanding facial expressions of emotion.  This pattern of performance was still present even 

after incorporating inhibitory scaffolding in an attempt to discourage impulsive responding.  

Boys with ADHD were no worse than the control group on the non-emotion task when inhibitory 

scaffolding was introduced, but continued to be more impaired than the control group on the 

emotion task.  ADHD diagnosis was based on criteria from the DSM-IV; however, the 

researchers did not indicate the participants’ subtype (Yuill & Lyon, 2007).   

Preschool children with symptoms closely associated with ADHD (e.g., parent ratings 

above the 90th percentile on the hyperactivity subscale from the Strengths and Difficulties 

Questionnaire [SDQ]; Goodman, 1997) also displayed difficulty understanding emotions, 

particularly negative emotions (Hughes et al., 1998).  The study utilized hand puppets for 

vignettes that portrayed situations that typically evoke different emotions.  When compared to 

same age peers with scores below the 50th percentile on the hyperactivity subscale, children with 

ADHD displayed less emotion understanding (Hughes et al., 1998). 

Adults diagnosed with ADHD also performed poorly on affect recognition tasks as 

compared to adults without ADHD (Rapport et al., 2002).  In a study comparing a sample of 28 

adults with ADHD to 28 adults without a history of the disorder, inaccuracy in the appraisal of 

others’ emotions was observed among adults with ADHD.  Participants ranged in age from 18 to 

64 years with a mean age of 36.3 years for the ADHD group.  Participants diagnosed with the PI 

subtype were excluded.  The ADHD group performed worse as compared to controls on an affect 

recognition task that utilized adult faces, child faces, and voices (i.e., Diagnostic Assessment of 
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Nonverbal Accuracy [DANVA]; Nowicki & Duke, 1994).  Group differences were emotion-

specific since group differences were not detected on tasks that measured gross visuoperceptual 

processes or attention aspects of facial perception (Rapport et al., 2002).   

Although the research studies did not specify subtype in their ADHD samples (Yuill & 

Lyon, 2007) or included only children or adults with the combined subtype (Corbett & Glidden, 

2000; DaFonseca et al., 2009; Downs & Smith, 2004; Rapport et al., 2002), the results provide 

useful information regarding possible etiology of social functioning difficulties that may not be 

entirely attributed to the symptoms of ADHD.  The investigation of facial affect recognition, 

affect recognition in relation to social context, and theory of mind with children of both ADHD 

subtypes may increase understanding of social functioning difficulties. 

Theory of Mind 

A variety of theory of mind specific tasks are utilized to assess a child’s ability to think 

beyond egocentric limits and comprehend another’s point of view (Korkman, Kirk, & Kemp, 

2007).  Tasks may include Seeing Leads to Knowing (Pratt & Bryant, 1990), False-Belief, 

imitation/pretending, the Appearance-Reality Distinction (Flavell, Green, Flavell, Watson, & 

Campione, 1986), the Mental-Physical Distinction (Wellman & Estes, 1986), and understanding 

figurative language.  The Seeing Leads to Knowing task refers to the ability of children to 

understand that only those people who have seen the erroneous contents (e.g., spaghetti) of a 

recognizable container (e.g. cookie jar) will be able to identify its contents correctly.  False-

Belief tasks require a child to understand that different people can have different thoughts and 

beliefs about the same situation.  The ability to recognize a teapot, for example, is still a teapot, 

even though it may be shaped as an apple is tested on Appearance-Reality Distinction tasks, and 

Mental-Physical Distinction refers to the ability of a child to recognize the differences between 
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thoughts and actions.  Understanding figurative language tasks involve the ability of a child to 

comprehend beyond literal interpretation of a person’s statement such as with sarcasm and 

simple proverbs.    

Understanding what emotions others are experiencing is important in moderating one’s 

social behavior (Yuill & Lyon, 2007).  Deficits in emotion understanding might reflect primary 

difficulties in social cognition or secondary consequences of more general cognitive 

dysfunctions, such as inattention and impulsiveness (Yuill & Lyon, 2007).  Social impairments 

in autism have been explained as either a primary social cognitive difficulty such as a lack of a 

theory of mind (Hobson, Ouston, & Lee, 1988) or in terms of a general cognitive dysfunction 

such as deficits in executive functioning. 

Research assessing the contribution of theory of mind deficits to social difficulties in 

children with ADHD has been limited (Buitelaar et al., 1999; Charman et al., 2001; Dyck, 

Ferguson, & Shochet, 2001; Perner, Kain, et al., 2002; Sodian, Hulsken, & Thoermer, 2003) 

since most research has focused on children with an autistic spectrum disorder.  Research 

indicates children begin developing an ability to understand themselves and others in terms of 

their mental states at around the age of 4 (Wellman, 2002).  They are able to distinguish between 

a person’s belief and objective reality, understand that beliefs guide action, distinguish between 

what they know to be true and what another person thinks to be true, and understand reality-

appearance distinctions.   

Charman et al. (2001) investigated theory of mind capabilities in a sample of 22 boys 

with ADHD, ages 6 years 7 months to 10 years 6 months (M = 8.7 years, SD = 1.0 year).  All 

participants satisfied diagnostic criteria for the combined subtype of ADHD, and children 

comorbid with conduct disorder were excluded from the study.  Each participant completed the 



39 
 

Strange Stories Test (Happe, 1994) which consists of 12 vignettes about everyday situations 

where people say things they do not mean literally such as white lies like “The dog broke the 

vase (not me).”  The child must provide context-appropriate explanations for the non-literal 

(irony, sarcasm, false) statements providing an example of higher-order reasoning.  The ADHD 

group did not differ when compared to a group of typically developing boys on the Strange 

Stories Test providing no support for impairments in theory of mind (Charman, et al., 2001).  

Other researchers learned that the Strange Stories Test (Happe, 1994) did not differentiate 

children with ADHD from normal controls when investigating emotion recognition and theory of 

mind abilities in children diagnosed with autism spectrum disorders, ADHD, anxiety disorders, 

and mild mental retardation (Dyck et al., 2001).  Thirty-five children (31 males) with ADHD, 

ages 9 to 16 years (M = 12.09 years, SD = 2.20 years) were administered the Strange Stories Test 

(Happe, 1994).  Even after controlling for IQ, there were no significant differences between the 

ADHD and normal control groups on the theory of mind measure (Dyck et al., 2001).  There was 

not a distinction between ADHD subtypes according to DSM-IV criteria.  

Deficits in theory of mind (Baron-Cohen, 1995) and affective or emotion recognition 

have been suggested as causes of social difficulties in children with autistic spectrum disorders.  

In an effort to expand on the literature, Buitelaar et al. (1999) investigated whether social 

cognitive deficits were confined to children on the autistic spectrum or if social cognitive deficits 

were also characteristic of children with other psychiatric disorders.  Children ages 8 to 18 years 

were categorized on the basis of DSM-IV criteria into four groups that included autistic disorder, 

pervasive developmental disorder – not otherwise specified (PDD-NOS), non-autistic psychiatric 

disorders (i.e., ADHD    [n = 9], conduct disorder [n = 4], and dysthymia [n = 7]), and typically 

developing children.  Just as children with autism and PDD, children with ADHD were impaired 
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on second order false-belief tasks (i.e., the ability to predict beliefs about beliefs) as well as on 

tasks of affect recognition and affect recognition in social contexts.  Deficiencies in processing 

of social and emotional information were detected in children with ADHD, whereas healthy and 

other clinical control children (dysthymia and conduct disorder) performed better.  The number 

of children with ADHD in this study was small, and there was not an indication of subtype.  

Findings indicated a possible etiology of social functioning difficulties that are different from 

deficits directly related to symptoms of ADHD and are worthy of further investigation.  

Perner, Kain, et al. (2002) investigated higher order theory of mind in young children 

ages 4 ½ to 6 ½ years who were considered at-risk for ADHD.  The at-risk for ADHD group was 

based on teacher ratings on an ADHD rating scale that corresponded to DSM-IV criteria 

including nine items of inattention and nine items of hyperactivity/impulsivity.  Ratings must 

have consisted of a minimum of four items on either the inattention or hyperactivity/impulsivity 

subscales.  Four of 21 participants presented with symptoms consistent with the predominantly 

inattentive subtype.  Overall, the results indicated the group at-risk for ADHD was relatively 

unimpaired in theory of mind on first- and second-order false-belief tasks relative to the control 

group.  The four PI subtype children had significant more difficulty on the theory of mind tasks 

compared to other subtypes and control children suggesting further studies with more children of 

the PI subtype are needed (Perner, Kain, et al., 2002).  Mixed findings on theory of mind ability 

in children with ADHD are reported (Buitelaar, et al, 1999; Charman, et al., 2001; Dyck et al., 

2001; Perner, Kain, et al., 2002), and further research is worthy of investigation since some 

observations have noted more impairments in children with predominantly inattentive symptoms 

(Perner, Kain, et al., 2002). 
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Sibley et al. (2010) were also interested in learning if adolescents with ADHD 

demonstrated impairment in social cognition.  Researchers focused on aspects of social cognition 

that included hostile attribution bias, social comprehension, and social problem solving.  

Participant responses to the question, “Why did this happen?” after hearing ten hypothetical 

vignettes that described an interaction with a peer were used to assess hostile attribution bias.  

Participants watched an episode of a popular television show featuring social interactions to 

assess social comprehension and measure cause and effect relations in social situations.  Social 

problem solving was assessed using six hypothetical social situations.  Participants were asked to 

identify the problem and generate as many solutions to the hypothetical vignette.  Solutions were 

categorized as inappropriate (physical aggression, verbal aggression, or ineffective) or 

appropriate (authority intervention, peer intervention, tell/question provocateur, invite/engage 

provocateur or effective).  The social cognitive tasks were administered to 45 middle school aged 

children with (n = 27) and without (n = 18) ADHD; however, subtype was not established.  As a 

group, adolescents with ADHD experienced impairment on tasks of social comprehension and 

problem-solving, but not hostile attribution bias when compared to a control group.  In fact, both 

groups of adolescents demonstrated equally high levels of hostile attribution bias.  Although the 

researchers did not report ADHD by subtype, the results indicated adolescents diagnosed with 

ADHD displayed more impairment in social comprehension than their non-ADHD peers (Sibley 

et al., 2010).  The social cognitive deficits appear related to problematic interpersonal 

relationships in childhood, and research led to the hypothesis that social cognition deficits may 

be partially responsible for impaired interpersonal performance of adolescents with ADHD.  For 

example, parents in this study reported adolescents with ADHD experienced more interpersonal 
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impairment, and peers reported they liked these youth less as compared to peers without ADHD 

(Sibley et al., 2010).  

Children diagnosed with ADHD have demonstrated less knowledge about social skills 

and appropriate behavior as compared to age appropriate peers (Grenell et al., 1987).  Some 

research has learned that children with ADHD poorly encode social cues and generate fewer 

solutions when presented with problem solving scenarios (Matthys et al., 1999).  Wellman 

(2002) reported that at the same time children are developing a mental understanding of self and 

others (i.e., theory of mind; 1 to 5 years), executive function abilities are dramatically improving.  

The developmental relationship between theory of mind ability and executive functioning has 

been demonstrated in normal development (Perner, Kain, et al., 2002; Perner & Lang, 1999 for 

review; Perner, Lang, & Kloo, 2002), and two perspectives offer views on how executive 

functioning and theory of mind are related.  One view is that adequate development of theory of 

mind provides a child with good insight which lends itself to better self-control, and a second 

view suggests improving executive functioning capabilities provides the self control needed to 

engage in theory of mind (Perner & Lang, 1999).  

EXECUTIVE FUNCTIONING AND ADHD 

The following section reviews relevant literature focusing on executive functioning and 

ADHD including executive function theories, executive function and ADHD subtype research, 

and the cognitive processes of inhibition, vigilance, processing speed, and working memory.  In 

addition the neurobiological aspects of executive functioning are integrated into the review.    

The ability to monitor and adjust behavior requires skills that are grouped in the category 

often referred to as executive function (Herba et al., 2006).  Executive function (EF) refers to 

self-control and self-regulation skills such as planning, selective attention, working memory, task 
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switching, decision-making, and inhibiting inappropriate responses.  Models of impairment in 

executive functioning such as disinhibited responding, poor working memory, and slow 

processing speed have been offered as possible explanations for the social difficulties 

demonstrated by children with ADHD (Barkley, 1997; Charman et al., 2001; Chhabildas, et al., 

2001).   

There is consistent evidence linking ADHD to executive functioning deficits (Barkley, 

1997; Chhabildas et al., 2001; Nigg, 2000; Willcutt, Doyle, Nigg, Faraone, & Pennington, 2005) 

when compared to typically developing children.  A recent meta-analytic review suggests that EF 

deficits in children with ADHD have been most consistently observed on measures of response 

inhibition, working memory, vigilance, and planning (Willcutt et al., 2005).  Some researchers 

argue that ADHD is a problem with the stimulus control or regulation of behavioral responses, 

particularly in the area of behavioral inhibition (Barkley, 2006; Roberts & Pennington, 1996), 

while other researchers posit that impairment in working memory is responsible (Baddeley, 

1996; Diamond, 2005).  Still, other researchers have identified deficits in processing speed and 

vigilance as additional sources of impairment in ADHD (Calhoun & Mayes, 2005; Chhabildas et 

al., 2001; Willcutt, et al., 2005)  

EXECUTIVE FUNCTIONING AND ADHD SUBTYPES 

   Researchers have focused on the identification of an ADHD neuropsychological profile 

and the identification of neuropsychological functions associated with ADHD subtypes.  

According to Barkley (1997) individuals diagnosed with ADHD-HI and ADHD-CT exhibit 

problems maintaining attention that result from deficits in behavioral inhibition.  Individuals 

diagnosed with ADHD-PI exhibit problems maintaining attention that arise from noninhibitory 

mechanisms.  Other researchers have reported that symptoms of inattention are most associated 
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with neuropsychological impairment across both the CT and PI subtypes (Hinshaw, 1994; 

Marsee, Frick, & Salkindet 2006; Moffitt, 1993).  Children and adolescents diagnosed with 

combined type and predominantly inattentive type are often impaired in areas requiring attention, 

processing speed, alertness, and working memory (Hinshaw, 1994; Marsee et al., 2006; Moffitt, 

1993).  Some studies indicated few consistent differences between ADHD combined and 

inattentive subtypes on EF measures (Chhabildas et al., 2001; Geurts, Verte, Oosterlaan, 

Roeyers, & Sergeant, 2005).  Other researchers noted differences on measures of response 

inhibition, processing speed, and vigilance (Barkley, 2006; Lockwood, Marcotte, & Stern, 2001; 

Nigg, Blaskey, Huang-Pollock, & Rappley, 2002; Nolan, Volpe, Gadow, & Sprafkin, 1999).  

The interpretation of research results is complicated by differences among studies in sample size, 

sampling procedure, diagnostic criteria used to define ADHD groups, and the extent to which 

variables such as intelligence and comorbid disorders are controlled (Milich et al., 2001).  In 

addition, considerable attention has been paid to understanding the nature of inhibitory deficits 

associated only with the CT subtype and fewer studies have examined the PI subtype.  Still, 

others have relied on inadequately defined subtype groups (Adams, Derefinko, Milich, & 

Fillmore, 2008).   

Inhibition 

Barkley (2006) proposed that ADHD is associated with a developmental delay in 

cognitive processes related to behavioral inhibition. Behavioral inhibition requires suppression of 

prepotent responses and has been postulated to require activation of a circuit linking basal 

ganglia and orbitofrontal cortex (Castellanos, 1999).  Behavioral inhibition has an impact on 

goal-directed behavior and consists of three interrelated processes according to Barkley (2006).  

The processes include “(1) inhibiting the initial prepotent response to an event; (2) stopping an 
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ongoing response or response pattern, thereby permitting a delay in the decision to respond or to 

continue responding; and (3) protecting this period of delay and the self-directed responses that 

occur within it from disruption by competing events and responses (interference control)” 

(Barkley, 2006, p. 301).  Self-regulation of behavior is dependent on behavioral inhibition, and 

this allows an individual to inhibit a prepotent response as when delaying gratification, to stop a 

behavior that is proving ineffective, and freedom from distractibility.  According to Barkley 

(2006), the period of interruption provided by behavioral inhibition allows for the engagement of 

executive functions that can guide future behavior.  

Barkley (2006) identifies four classes of executive functioning that provide the 

foundation for goal-directed and purposeful behavior.  These include nonverbal working 

memory, verbal working memory (internalization of speech), emotion regulation, and planning.  

According to his theory, children with ADHD are not able to inhibit their behavior, and therefore 

do not have the adequate resources to be intentional in their actions (Barkley, 2006).  Difficulty 

waiting their turn and interrupting or intruding on others are common behaviors related to 

response inhibition and self-regulation difficulties (Willcutt et al., 2005).  A recent review of the 

literature specifically focusing on inhibitory functioning across ADHD subtypes identified 

limitations that exist in the research (Adams et al., 2008).  One limitation is that previous 

research has focused primarily on CT children (Barkley, 1997; Pennington & Ozonoff, 1996); 

however, recent studies have attempted to delineate the PI group so potential differences between 

subtypes may be better understood (Derefinko et al., 2008; Huang-Pollock, Mikami, Pfiffner, & 

McBurnett, 2007; Nigg et al., 2002; O’Driscoll et al., 2005). 

Nigg et al. (2002) learned that ADHD subtypes differed on a task of motor inhibition. CT 

boys were significantly impaired relative to boys with the PI subtype, and both subtypes were 
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impaired relative to non-ADHD controls.  Children included in the study had an average age of 

10 years, and of 105 participants, 46 were diagnosed with ADHD-CT and 18 were diagnosed 

with ADHD-PI.  

O’Driscoll et al. (2005) also learned about differences between subtypes on measures of 

inhibition.  CT boys displayed greater deficits in behavioral inhibition than PI boys and non-

ADHD controls.  ADHD-PI boys did not display impairments on response inhibition.  These 

findings suggested a link between problems in inhibitory behavior for CT children but not for 

children with predominantly inattentive symptoms.  

Huang-Pollock et al. (2007) reported impaired inhibitory control for both PI and CT 

groups relative to non-ADHD controls; however, no differences were noted between the two 

subtype groups as measured on a stop-signal task.  Participants were 92 children, ages 7 to 10 

years, diagnosed with ADHD-PI (n = 33), ADHD-CT (n = 23), and non-ADHD controls (n = 

36).  Whereas previous literature utilizing stop-signal tasks have collapsed PI and CT subtypes 

together or only included CT children, results from the study suggested both subtypes possessed 

deficits in inhibitory control.  

Geurts et al. (2005) investigated if CT and PI children differed on EF measures.  

Although not significantly different from each other, each subtype displayed impaired response 

inhibition when compared to normal controls.  This was consistent with findings of Huang-

Pollock et al. (2007) and Chhabildas et al. (2001) who suggested that symptoms of inattention 

accounted for deficits in response inhibition in ADHD rather than symptoms of 

hyperactivity/impulsivity as proposed by Barkley (1997).  Relative to the control group, the 

results indicated a lack of deficits in working memory, planning, cognitive flexibility, and verbal 

fluency in the sample of children with ADHD (Geurts et al., 2005). 
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Derefinko et al. (2008) investigated inhibitory functioning between the ADHD subtypes 

utilizing a go-no go task that required participants to respond to a “go” target and withhold 

responding to a “no go” target.  Seventy-five children participated and three comparison groups, 

ADHD-PI (n = 17), ADHD-CT (n = 37), and control (n = 21), were included.  Children in each 

diagnostic group were between the ages of 9 and 12 years (M = 10.86 years, SD = 1.09).  Despite 

hypothesizing that the CT group would exhibit deficits in behavioral inhibition (i.e., more 

commission errors committed), there were no significant differences found between groups.  The 

results of the study failed to demonstrate behavioral inhibition deficits in both ADHD subtype 

groups. 

Research focusing on behavioral inhibition between ADHD subtypes has reported both 

possess deficits in inhibitory control (Geurts et al., 2005; Huang-Pollock et al., 2007) while other 

research has not identified deficits in both ADHD subtype groups (Derefinko et al., 2008; Nigg 

et al., 2002; O’Driscoll, 2005).  However, the most consistent findings in the literature indicated 

greater deficits in behavioral inhibition in CT children as compared to PI children and non-

ADHD children.    

Vigilance/Sustained Attention  

Research examining ADHD subtype differences on measures of neuropsychological 

functioning has suggested that symptoms of inattention, rather than symptoms of 

hyperactivity/impulsivity are responsible for the manifestation of cognitive and behavioral 

deficits in children with ADHD (Chhabildas et al., 2001).  Milich et al. (2001) reported a theory 

that accounts for the problems experienced by children with predominantly inattentive symptoms 

has not yet been formulated.  Recent research appears promising and suggests the symptoms 

associated with what has come to be called “a sluggish cognitive tempo” better accounts for the 
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attention problems relevant to this group (Carlson & Mann, 2000).  Symptoms typically include 

hypoactivity, lethargy, and being lost in one’s own thoughts.  A review of the research suggests 

symptoms of inattention may be associated with deficits in vigilance and processing speed 

(Chhabildas et al., 2001).   

Research has not identified subtype differences on measures of vigilance/sustained 

attention (Paternite, Loney, & Roberts, 1996).  Paternite et al. (1996) did not identify differences 

between CT and PI children on a vigilance task designed to measure sustained attention (i.e., 

omission errors from continuous performance tests).  Similarly, Huang-Pollock, Nigg, and 

Halperin (2006) compared ADHD groups with and without hyperactivity on continuous 

performance tests and although deficits in vigilance functioning was displayed by both PI and 

CT groups, no significant group differences were detected. 

Although not described as a measure of vigilance, results from a study by Derefinko et al. 

(2008) indicated that PI children displayed slower reaction times and significantly higher number 

of errors of omission on a go–no go task when compared to CT children and non-ADHD 

controls.  The authors suggested that the PI subtype responded to stimuli in ways that are 

consistent with previous descriptions of a sluggish cognitive tempo (Carlson & Mann, 2000; 

Milich et al., 2001).  

Chhabildas et al. (2001) compared the neuropsychological profiles of children without 

ADHD with those diagnosed with the PI subtype, CT subtype, and HI subtype.  Researchers 

hypothesized that children with symptom elevations related to inattention (PI and CT) would 

demonstrate greatest impairment on measures of vigilance/sustained attention.  Results indicated 

PI and CT children committed significantly more omission errors (vigilance) than the 

comparison group.  Although PI and CT children had similar profiles with impaired vigilance, PI 
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children committed the greatest number of omission errors providing evidence that the deficits 

may be most pronounced in children with predominant symptoms of inattention (Chhabildas et 

al., 2001).   

Behavioral and neuroimaging studies have indicated the dorsolateral prefrontal cortex is 

implicated in selective attention and the neural system that allows an individual to selectively 

attend to the environment and tune out irrelevant information (Diamond, 2005). 

Processing Speed 

Another cognitive skill implicated in ADHD has been the speed of processing (Diamond, 

2005).  Although not generally considered an executive function, slow reaction time and speed of 

processing is an important domain of cognitive functioning (Wechsler et al., 2004).  It has also 

been linked to more efficient use of working memory (Diamond, 2005).  Findings from recent 

research support the idea that speed of processing is the basis for some of the behavioral 

manifestations of ADHD (Weiler, Bernstein, Bellinger, & Waber, 2000).  The findings shift the 

focus of analysis from attention and response inhibition to the efficiency of information 

processing suggesting that many of the diagnostic symptoms of ADHD may reflect inefficient 

cognitive processing.  As children are required to comprehend large amounts of information, 

perform tasks rapidly, or link a sequence of cognitive operations, their performance is impacted 

and they may appear inattentive and disorganized (Weiler et al., 2000).  

Weiler and colleagues (2000) were interested in learning if children with the 

predominantly inattentive subtype of ADHD displayed a specific deficit in processing speed.  

Children between the ages of 7 years and 6 months and 11 years 11 months who met criteria for 

the PI subtype were compared to non-ADHD controls and children diagnosed with a reading 

disorder.  Results indicated that performance on measures of processing speed were impaired in 
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PI children relative to controls and children with a reading disorder.  PI children responded more 

slowly on measures that involved visual information processing (i.e., Symbol Search and Coding 

subtests).  Furthermore, performance on the Coding subtest also distinguished between children 

with PI from those with a reading disorder.  Children with CT or HI subtype were not included in 

the study; therefore, a direct comparison within ADHD subtypes involving processing speed 

problems was not possible (Weiler et al, 2000).  

Chhabildas et al. (2001) investigated processing speed capabilities among children 

without ADHD with those diagnosed with the PI subtype, CT subtype, and HI subtype.  PI and 

CT children had similar profiles with significant impairments in processing speed relative to 

control participants and HI children.  PI children were also significantly more impaired than CT 

children suggesting an association with predominant symptoms of inattention.  Barkley, DuPaul, 

and McMurray (1990) similarly observed children diagnosed with the PI subtype performed 

more poorly on the Coding subtest (processing speed) from the Wechsler tests of intelligence 

than controls and displayed slower processing speed than children with the CT or HI subtypes.  

Research comparing processing speed among ADHD subtypes indicated children with the PI 

subtype were significantly more impaired than controls and CT children (Barkley et al., 1990; 

Calhoun & Mayes, 2005; Chhabildas et al., 2001). 

Working Memory 

Diamond (2005) called for a distinction between the PI and CT subtypes of ADHD and 

argued that the principal cognitive mechanism at work in the predominantly inattentive subtype 

is working memory.  Diamond’s (2005) conceptualization does not argue against Barkley’s 

theory of behavioral inhibition in describing children with symptoms related to 

hyperactivity/impulsivity, but posits the PI subtype is a different disorder altogether.  Whereas 
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CT children have primary deficits in inhibitory control, children with the PI subtype display 

deficits in working memory.  The working memory deficit in PI children is accompanied by slow 

reaction times, often referred to as slow processing speed, and PI children are often described as 

disorganized, forgetful, inattentive, easily pulled off course, and under-aroused.  

Baddeley and Hitch (1994) defined working memory as the ability to hold information in 

mind in order to manipulate or transform the information.  Conway and Engle (1994) defined 

working memory in a similar way, but added that in addition to holding information in mind, 

working memory requires blocking or inhibiting other extraneous information from interfering.  

From the conceptualization of working memory to the advances in structural and functional 

imaging techniques, scientists have noted activation in the prefrontal cortex during verbal and 

nonverbal working memory tasks in both children and adults (Baron, 2004; Mars & Grol, 2007).  

Consistent findings have identified involvement of the dorsolateral prefrontal cortex when an 

individual must both maintain information in mind and perform another operation (Diamond, 

2005).  Therefore, learning for children with ADHD may be extremely difficult when there are 

structural deficits impacting working memory abilities (Baron, 2004).  

Lockwood et al. (2001) attempted to differentiate ADHD subtypes utilizing a set of 

neuropsychological tests that corresponded to different components of attention including 

working memory.  Participants were grouped by ADHD subtype (PI and CT) and ranged in age 

from 6.8 to 12.6 years (M = 9.31, SD = 1.7 years).  The results indicated both subtypes of ADHD 

displayed difficulty utilizing working memory resources; however, no significant differences 

between subtypes were identified.   

Westerberg, Hirvikoski, Forssberg, and Klingberg (2004) were interested in reporting on 

the performance of children with ADHD on tasks of visuospatial working memory.  According 
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to their results, CT children were impaired on visuospatial working memory as compared to non-

ADHD controls.  Eighty children ages 8 years to 15 years 3 months participated in the study and 

either belonged to the control group (n = 53) or the ADHD-CT group (n = 27).  Results indicated 

tasks of visuospatial working memory can be sensitive measures of cognitive deficits in ADHD 

and distinguished them from typically developing children.  A comparison between ADHD 

subtypes was not possible because PI children were not included in the study. 

Huang-Pollock and Karalunas (2010) investigated working memory skills in children 

with ADHD. Children with CT (n = 32), PI subtype (n = 21), and non-ADHD controls (n = 48) 

completed two learning tasks that required working memory.  Results indicated children with 

ADHD, regardless of subtype, were unable to acquire the same level of cognitive skill as did 

non-ADHD controls.  Furthermore, PI children demonstrated poorer information acquisition as 

compared to CT children, and the difference was particularly evident on a task requiring a higher 

working memory load.  Results are consistent with Diamond’s (2005) theory that working 

memory weaknesses play a prominent role in deficits observed in ADHD-PI.  

In sum, the information from empirical literature that has attempted to differentiate 

subtypes of ADHD on neuropsychological measures suggests that the PI subtype is best 

characterized by problems in the realm of selective or focused attention as well as a sluggish 

cognitive tempo of information processing (Carlson & Mann, 2000).  The PI subtype has a 

qualitatively different impairment in attention than does the CT (Milich et al., 2001; Murphy, 

Barkley, & Bush, 2002).  Clinically, the PI subtype is more likely to present with problems of 

staring, daydreaming, confusion, passivity, withdrawal, and sluggishness or hypoactivity 

(Barkley et al., 1990; Milich et al., 2001) and not so much with distractible and impulsive 
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behavior.  The CT, in contrast, is more likely to involve problems with response inhibition and 

resistance to distraction (Barkley, 2006).  

LINK BETWEEN SOCIAL COGNITION AND EXECUTIVE FUNCTION 

Few studies have explored the association between social cognition and executive 

functions in children with ADHD (Carlson & Moses, 2001; Charman et al., 2001; Hughes et al., 

1998; Perner, Kain et al., 2002; Rapport et al., 2002; Sinzig, Morsch, & Lehmkuhl, 2008).  

Findings are varied with some studies reporting a relationship between deficits in executive 

functioning and social cognition and other studies that do not report any relationship between the 

two constructs.   

Findings from a study by Sinzig and colleagues (2008) indicated a link between the 

executive functions of sustained attention and response inhibition with emotion recognition in 

children with ADHD.  Children ages 6 to 18 years old with ADHD completed tasks that assessed 

facial affect recognition, sustained attention, inhibition, and set-shifting/cognitive flexibility.  

Children with ADHD differed significant from healthy participants and significant correlations 

were identified between facial affect recognition tasks and tasks assessing sustained attention and 

inhibition.  The results can be conceptualized from a clinical perspective suggesting children 

with ADHD fail to attend to appropriate cues of affect due to poor sustained attention.  In 

addition, they do not effectively delay their responses in order to consider the social context due 

to deficits with inhibition (Barkley, 2006).  

Carlson and Moses (2001) investigated the impact inhibitory control had on false-belief 

understanding.  Correct responding often requires the ability to inhibit an initial or prepotent 

response.  According to Wellman (2002), performance on theory of mind tasks requires 

inhibitory control.  For example, in a false-belief task where a participant replaces a container 
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with an erroneous object, unknowingly to a friend, must inhibit the prepotent tendency to say 

what the contents really are and attend instead to what a friend would believe is actually in the 

container.  In the Carlson and Moses (2001) study, performance on inhibitory control tasks 

correlated highly with performance on false-belief tasks even after controlling for age and 

language ability. 

In contrast, findings from a study investigating the relationship between affect 

recognition and attention in adults with ADHD learned that impairment in affect recognition was 

unrelated to fundamental deficits in attention or impulsivity (Rapport et al., 2002).  Adults with 

ADHD performed more poorly than controls on an affect recognition task but equally on a 

parallel task with similar attention demands without the emotional stimuli.  

Similarly, Perner, Kain, and colleagues (2002) did not find a relationship between theory 

of mind, attention and other executive functioning tasks in children with ADHD ages 4 to 6 

years.  However, Rapport and colleagues (2002) learned that children with ADHD were 

relatively unimpaired on tasks measuring theory of mind, but they demonstrated impairment 

across tasks of executive functioning (i.e., attention, planning, working memory, and behavioral 

self-regulation).  The pattern of performance speaks against the idea that deficits in executive 

functioning should prevent children from performing well on tasks of social cognition (Perner & 

Lang, 1999). 

Twenty-two, 6 to 10 year old boys with ADHD-CT were included in a study 

investigating the relationship between social functioning, theory of mind, and executive 

functioning ability, particularly inhibition and planning (Charman et al., 2001).  Children with 

ADHD displayed greater disinhibition relative to non-ADHD controls, and consistent with 

findings from Rapport et al. (2002) and Perner, Kain et al. (2002), a relationship between theory 
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of mind and inhibition was not detected. Still, in typically developing control children, a 

significant negative correlation was identified between accurate perceptions on a theory of mind 

task and number of commission errors (i.e., inhibition).  The findings suggest greater inhibition 

is associated with greater accuracy of emotion understanding and perception (Charman et al., 

2001).  

Although not examining social cognition per se, researchers studying emotion regulation 

in children with ADHD discovered greater disinhibition was linked to less effective emotion 

regulation in social situations.  For example, Walcott and Landau (2004) learned that behavioral 

disinhibition predicted a small, but significant effect on emotion dysregulation among 6 to 11 

year old boys with ADHD.  This is consistent with another study that compared the emotional 

response of children with ADHD to both a disappointing and non-disappointing event (Maedgen 

& Carlson, 2000).  Children with the ADHD-CT subtype were rated more intense and less 

effective at emotion regulation than controls and ADHD-PI children when responding to 

disappointment. 

Evidence from functional neuroimaging has suggested that social cognition is processed 

in the prefrontal cortex and subcortical networks (Uekermann et al., 2009).  Recent brain 

imaging research indicates that the orbitofrontal cortex, which is heavily connected to sensory 

and limbic areas, is implicated in emotional processing as well as executive functioning (Perner 

& Lang, 1999).  Individuals with orbitofrontal damage may not be able to inhibit their response 

to emotional stimuli in their environment.  The orbitofrontal cortex may also be implicated in 

affect recognition (Beer, 2007), and it has also been associated with theory of mind processing 

(Greenbaum et al., 2009; Ozonoff, Pennington, & Rogers, 1991).  Affect recognition is thought 

to also involve the amygdala (Uekermann et al., 2009) which has been associated with normal 
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social development and social behavior (Stone, Baron-Cohen, Calder, Keane, & Young, 2002).  

Anatomically, it is well-positioned to process social information since it is highly interconnected 

with the orbitofrontal cortex.  In a study by Stone et al. (2002), patients with amygdala damage 

displayed impaired performance on theory of mind tasks.   

Social cognition deficits in normal aging, major depression, and alcoholism have recently 

been linked to executive functions (Uekermann et al., 2008; Uekermann, Channon, Winkel, 

Schlebusch, & Daum, 2006; Uekermann & Daum, 2008), and Grattan and Eslinger (1992) stated 

executive functions that underlie social skills include working memory, inhibition, temporal 

integration, and decision-making.  However, little attention has been paid to understanding the 

ways in which social cognition and executive functioning interact among children with ADHD, 

and the few studies that have been conducted provided varied results.  In a response to the 

limited research on ADHD subtypes, the present study will explore social functioning, social 

cognition, and executive functioning differences which will aid in developing appropriate 

interventions for children and adolescents. 

The present study posits that certain executive functioning characteristics are the basis for 

certain deficits in social cognition.  Specifically, the behavioral profile of CT children would 

suggest involvement of the orbitofrontal cortex and “hot” executive functions which include 

disinhibition, impulsivity, and poor behavioral regulation.  Since the orbitofrontal cortex has 

been implicated in affect recognition and theory of mind processing, CT children will 

demonstrate greater impairments on measures of affect recognition and affect recognition within 

a social context as compared to PI children.  Alternatively, the behavioral profile of PI children 

would suggest involvement of the dorsolateral prefrontal cortex and “cool” executive functions 

which include vigilance, sustained attention, and working memory.  Research focusing on social 
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cognitive abilities of PI children is limited.  Therefore, integration of neurobiology, research 

studies, and clinical observations would suggest that PI children will be more impaired than CT 

children on theory of mind processing.  

SUMMARY 

The chapter reviewed ADHD by subtype, diagnostic criteria, history, etiology, gender, 

comorbidity, as well as ADHD relationships with social development and social functioning.  

Models for understanding social functioning were reviewed, which included Crick and Dodge’s 

(1994) social information processing model and Gresham’s (1986) model.  A review of social 

cognition with regards to affect recognition, affect recognition in social contexts, and theory of 

mind provided a foundation for comprehension of the research design.  The research on 

executive function referring to inhibition, vigilance, processing speed, and working memory was 

reviewed in relation to ADHD subtype differences.  Finally, the link between social cognition 

and executive functions was reviewed followed by a summary of research expectations. 
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CHAPTER 3: METHOD 

PROJECT APPROVAL 

 The study complied with all ethical issues and standards of research set forth by the 

American Psychological Association and the University of Texas at Austin.  Approval for the 

study was provided by the Departmental Review Committee within the Department of 

Educational Psychology and the Institutional Review Board of the University of Texas at Austin.  

The researcher obtained approval from Austin Neuropsychology, PLLC, custodian of the data, to 

collect data post hoc by reviewing case records.  In order to maintain confidentiality, the 

researcher eliminated all identifying information, and a separate file number was assigned to 

each case prior to transferring data to a secure file. 

PROCEDURE 

The research study analyzed archival data from 89 client files at Austin 

Neuropsychology, PLLC in Austin, Texas.  Austin Neuropsychology is a private practice clinic 

providing neuropsychological assessment services to children, adolescents, and adults with 

known or suspected neurologically based disorders including dementia, traumatic brain injury, 

epilepsy, ADHD, learning disabilities, autism spectrum disorders, and other neurocognitive 

disorders.  Three licensed psychologists who are also board certified in neuropsychology 

conducted the clinical interview with each participant and his/her parent(s) or guardian(s).  The 

licensed psychologists also obtained developmental and background history in addition to the 

referral question and presenting concerns.  Information from a structured developmental and 

family history form (Appendix B) was also used by the licensed psychologists to develop an 

appropriate assessment battery to address each participant’s needs.  The licensed psychologists 

also conducted a clinical interview and a clinical motor exam with each participant. 
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Assessment batteries typically included measures of academic achievement and motor, 

auditory, memory, attention, cognitive, and social-emotional functioning.  Assessments were 

conducted by professional psychometrists or doctoral graduate students in educational and 

clinical psychology programs trained in individual assessment.  On-site training in administration 

and scoring of each measure was followed by observations by senior level graduate students or 

psychometrists.  Files completed by psychometrists and graduate students were also randomly 

chosen for review to ensure reliability.  Assessments were conducted in single or multiple 

sessions lasting approximately five to eight hours with breaks offered as needed.  Parents were 

given parent and teacher checklists/rating scales including, but not limited to, the SNAP-IV and 

the Achenbach Child Behavior Checklist during the clinical interview or through the mail, and 

they were returned at the time of the testing appointment.  Children and parents were made 

aware that a release of records for research purposes was voluntary and that the participant could 

withdraw at any time without repercussions.  Only those records for which parental consent for 

research was provided were included in this study. 

PARTICIPANTS 

Inclusionary criteria consisted of: (a) neuropsychological assessments of 

children/adolescents between 6 years and 16 years, 11 months of age; (b) children and 

adolescents who met criteria for ADHD, Predominantly Inattentive Type and ADHD, Combined 

Type; and (c) children and parents who completed the following social cognition and executive 

functioning measures: Achenbach Child Behavior Checklist, SNAP-IV Behavior Rating form, 

Behavior Rating Inventory of Executive Function, NEPSY-II Affect Recognition and Theory of 

Mind subtests, Conners’ Continuous Performance Test, and the Wechsler Intelligence Scale for 

Children, Fourth Edition.  A licensed psychologist/board certified neuropsychologist provided an 
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Axis I, and if warranted, an Axis II diagnosis based upon criteria in the DSM-IV-TR (APA, 

2000).  

In the case that participants had not been administered the social cognition measures 

(NEPSY-II Affect Recognition and Theory of Mind subtests) as part of their assessment battery, 

and they met all other inclusionary criteria, participants were invited back to the clinic to 

complete the measures in order to be included in the research study.  Of the 264 client files that 

met each of the inclusionary criteria, 95 (35.98%) did not provide parent consent for research 

and did not consent to be contacted about participation in research.  Fifty-seven client files were 

complete with parental consent, which resulted in a total potential pool of 112 additional 

participants.  These families were recruited via phone.  A total of 32 participants (28.57%) 

returned to complete the additional social cognition measures.  A brief paragraph outlining the 

results of the social cognition measures was provided to participants and their parent(s) or 

guardian(s).  With the low response rate, the sample obtained must be considered one of 

convenience, and among other validity threats, it is possible that this method of sampling could 

impact the generalizability of the findings.  Score stability over time is also an important 

consideration with these methods; therefore, information regarding test-retest reliability is 

provided in the measures section below.   

Exclusionary criteria consisted of a General Ability Index (GAI; Raiford, Weiss, Rolfhus, 

& Coalson, 2005) less than 80 as calculated from the three Verbal Comprehension and three 

Perceptual Reasoning subtests from the WISC-IV, chronic physical illness, positive history of 

seizures, progressive neurological disorder, pervasive developmental disorder (i.e., Autism, 

Asperger’s Disorder, or Pervasive Developmental Disorder, Not Otherwise Specified), or the 

presence of a comorbid Axis II disorder.  
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Participants were 89 children and adolescents with ages ranging from 6 to 16 years (M = 

10.19, SD = 2.76).  Forty-nine children met the diagnostic criteria for ADHD, Predominantly 

Inattentive Subtype and 40 met the diagnostic criteria for ADHD, Combined Type.  There were 

66 males (74.2%) who participated in this study and 23 females (25.8%).  The participants were 

79.8% Caucasian, 9% Latino, 1.1% African American, 1.1% Asian American, and 8.9% 

biracial/other.  Table 1 presents the demographic characteristics of the sample.  

Table 1: Demographic Characteristics of the Sample 

  ADHD, CT (N = 40) ADHD, PI (N = 49) 

Age (M, SD) 8.76 (2.22) 11.33 (2.64) 

Sex   

 Male 30 (75.0%) 36 (73.5%) 

 Female 10 (25.0%) 13 (26.5%) 

Racial/Ethnic Identity   

 Caucasian 32 (80.0%) 39 (79.6%) 

 Latino 4 (10.0%) 4 (8.2%) 

 African American 1 (2.5%) 0 (.0%) 

 Asian American 0 (.0%) 1 (2.0%) 

 Biracial/Other 3 (7.5%) 5 (8.1%) 

Comorbid Diagnoses   

 Reading Disorder 4 (10.0%) 6 (12.2%) 

 Disorder of Written Expression 1 (2.5%) 4 (8.2%) 

 Mathematics Disorder 0 (0.0%) 1 (2.0%) 
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Table 1 (continued) 

 

 Learning Disorder, NOS 3 (7.5%) 3 (6.1%) 

 Dysgraphia 5 (12.5%) 15 (30.6%) 

 Anxiety 1 (2.5%) 7 (14.3%) 

 Depression 0 (0.0%) 2 (4.1%) 

 ODD/CD 5 (12.5%) 0 (0.0%) 

 Central Auditory Processing 

Disorder 

1 (2.5%) 0 (0.0%) 

Grade (M, SD) 3.03 (2.20) 5.39 (2.63) 

SES (Hollingshead Index, M, SD) 55.40 (6.96) 56.86 (7.24) 

General Ability Index (M, SD) 108.00 (14.86) 108.90 (15.76) 

Inattention Severity Score (M, SD) 19.74 (4.19) 18.94 (3.68) 

Hyperactivity Severity Score (M, SD) 17.15 (4.39) 6.27 (3.83) 

 

Independent sample t-tests indicated that the two diagnostic groups did not differ in their 

General Ability Index scores (ADHD, CT (M = 108.00, SD = 14.86); ADHD, IA (M = 108.90, 

SD = 15.76); t (87) = .274, p =.784 (two-tailed) or SES (ADHD, CT (M = 55.40, SD = 6.96) and 

ADHD, PI (M =56.86, SD = 7.24); t (80) = .913, p =.364 (two-tailed). 

Independent sample t-tests indicated that the two diagnostic groups differed in age 

(ADHD, CT (M = 8.76, SD = 2.22); ADHD, PI (M = 11.33, SD = 2.64); t (87) = 4.951, p < .01 

(two-tailed)) and grade level (ADHD, CT (M = 3.03, SD = 2.20) and ADHD, PI (M =5.39, SD = 

2.63); t (87) = 4.615, p < .01 (two-tailed).  Children with ADHD, PI were significantly older and 

enrolled in higher grade levels than children with ADHD, CT.  Independent sample t-tests also 
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indicated the two diagnostic groups differed on hyperactivity severity scores as measured on 

parent completed SNAP-IV questionnaires (ADHD, CT (M = 17.15, SD = 4.39); ADHD, PI (M 

= 6.27, SD = 3.83); t (85) = -12.349, p < .01 (two-tailed)) but did not differ on inattention 

severity scores (ADHD, CT (M = 19.74, SD = 4.19) and ADHD, PI (M =18.94, SD = 3.68); t 

(85) = -.955, p = .343 (two-tailed).  As the study necessitated, participants in the ADHD, CT 

group had a significantly higher average level of hyperactivity symptom endorsement on the 

SNAP-IV than did participants in the ADHD, PI group.    

Chi-square tests for independence (with Yates Continuity Correction) indicated no 

significant association between sex and diagnostic group, X2 (1, n = 89) = .000, p = 1.00, phi = -

.02 or between racial/ethnic identity and diagnostic group, X2 (1, n = 89) = .5.840, p = .56, phi = 

.26. 

INSTRUMENTATION 

 The following measures were administered as part of each participant’s 

neuropsychological evaluation completed at Austin Neuropsychology, PLLC from 2010 through 

2011. 

Diagnostic Measures 

Swanson, Nolan, and Pelham Questionnaire - Revised for DSM-IV Rating Scale (SNAP-IV; 

Swanson, 1992) 

The Swanson, Nolan, and Pelham Questionnaire - IV (SNAP-IV) is a 26-item, paper and 

pencil questionnaire designed to help identify the frequency of ADHD and Oppositional Defiant 

Disorder (ODD) symptoms as reported by a parent or teacher and are based on the DSM-IV 

criteria.  The SNAP-IV uses a 4-point Likert rating scale of 0 (not at all) to 3 (very much) to 

describe the frequency of different characteristics of ADHD and ODD.  Nine of the 26 questions 
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seek to investigate symptoms of inattention, nine measure hyperactivity/impulsivity, and eight 

measure symptoms of opposition/defiance.  The questionnaire takes approximately ten minutes 

to complete.  

The SNAP-IV is used extensively in ADHD research and items closely resemble the 

diagnostic criteria set forth in the DSM-IV for ADHD and ODD; therefore, it is thought to 

reliably evaluate ADHD symptoms in children (Collett, Ohan, & Myers, 2003).  One study 

examined the psychometric properties of the SNAP-IV in an epidemiologically derived sample 

from North Central Florida (Bussing et al., 2008).  As a measure of internal reliability, 

coefficient alphas for parent and teacher ratings were calculated for the combined 26 items and 

for the three subdomains of the SNAP-IV (inattention, hyperactivity/impulsivity, and 

opposition/defiance).  The coefficient alpha for overall parent ratings was .94.  For the 

inattentive, hyperactive/impulsive, and opposition/defiance subdomains, coefficient alphas were 

.90, .79, and .89 respectively.  Coefficient alpha for overall teacher ratings was .97, with 

subdomain alphas of .96, .92, and .96 respectively.  Interrater reliability between parent and 

teacher ratings was .49 for inattention, .43 for hyperactivity/impulsivity, and .47 for 

opposition/defiance, and all were statistically significant (p < .001).  Overall, parent and teacher 

SNAP-IV subscale ratings were found to have useful accuracy for distinguishing children 

eliciting behavioral/emotional concerns from those who did not.  In addition, parent SNAP-IV 

subscale ratings were found to have useful accuracy for differentiating high-risk children who 

met DSM-IV criteria for ADHD from those who did not (Bussing et al., 2008).  

There were two scoring strategies used in the current study including a symptom count 

score and a symptom severity score.  The symptom count score was categorical and indicated the 

presence (1) or absence (0) of symptoms.  A specific symptom was considered clinically 
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significant and present if it was rated as occurring “quite a bit” or “very much.”  Symptom 

severity scores provided a dimensional measure of parent ratings (0 = not at all, 1 = sometimes, 2 

= quite a bit, 3 = very much).  A sum of item scores for a particular category (i.e., symptoms of 

inattention and symptoms of hyperactivity/impulsivity) was calculated.    

In the current study, the SNAP-IV was used as a component of a thorough evaluation of 

ADHD that also included information obtained through the clinical interview and structured 

developmental and family history form.  ADHD is a heterogeneous neurodevelopmental disorder 

characterized by differing levels of impairment related to inattention and 

impulsivity/hyperactivity; therefore, it is feasible to expect that such children will experience 

varying degrees of social impairment and interpersonal difficulties dependent on their presenting 

symptoms.  McBurnett, Pfiffner, and Frick (2001) argue that under the current classification 

system, the ADHD-PI diagnosis applies to a heterogeneous group of children some of whom 

have none or one symptom of hyperactivity/impulsivity, and others of whom have four or five 

hyperactive/impulsive symptoms but fail to meet the six symptom criteria for ADHD-CT.  It was 

imperative that groups in the present study be more stringently delineated according to 

symptoms of inattention and hyperactivity/impulsivity in order to better understand the 

individual impact each of these areas of deficit has on children’s social functioning.  According 

to Barkley (2006), developing more homogenous subtypes of ADHD is clinically useful if they 

can provide important information about differing developmental courses, outcomes, or 

responses to therapies between the subtypes.  

In the present research study, ADHD subtype groups were defined as follows: 

participants were classified as positive for “inattention” if they displayed at least six of the nine 

symptoms of inattention on the parent report form of the SNAP-IV.  They were classified as 
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positive for “hyperactive/impulsive” when they displayed a minimum of six of nine 

hyperactive/impulsive symptoms on the parent form.  As recommended by Milich et al. (2001) 

and proposed criteria in the upcoming DSM-V (APA, 2010), participants were included in the 

ADHD, Predominantly Inattentive Subtype (ADHD-PI) group if they were positive for 

“inattention” and had two or fewer symptoms of hyperactivity/impulsivity.  Participants who 

were positive for both “inattention” and “hyperactive/impulsive” were included in the ADHD, 

Combined Type (ADHD-CT) group.  

Achievement Tests and the Determination of Comorbid Learning Disorders 

Achievement tests were utilized to identify participants with comorbid learning disorders. 

Participants completed the Woodcock Johnson-III Tests of Achievement (WJ-III) or the 

Kaufman Test of Educational Achievement, Second Edition (KTEA-II) to assess academic 

functioning in the areas of reading, math, and written expression.  Participants were classified in 

the present study with a learning disorder if they were diagnosed by the licensed psychologist.  

Descriptive Measures 

Demographics and History.  

Parent(s) or guardian(s) completed a structured history form providing demographic and 

other information on the participant’s prenatal, birth, and developmental history.  Age, sex, and 

ethnic identity information were obtained from the history form.  Family socioeconomic status 

(SES) was determined using the Hollingshead Scale (Hollingshead, 1975) based on the 

educational level and employment status of parent(s) or guardian(s).  Since education, more so 

than occupation or income, seems to be most closely related to mother-child interaction, 

cognitive stimulation of the environment, and children’s cognitive development (Hoffman, 
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2003), the impact of education alone was examined if there were differences detected through 

the Hollingshead Scale composite index.   

Socioeconomic status was calculated using Hollinghead’s scale combining fathers and 

mother’s education and occupation (Hollingshead, 1975).  Hollingshead’s codes for occupation 

and education were used to create four measures: mother’s occupation and education and father’s 

occupation and education.  The four measures were weighted and averaged according to the 

method described by Hollingshead.  The composite ranges from 8 to 66.   

In the case of a single parent, only the single parent’s measures of occupation and 

education were included in the score.  When one spouse, male or female, was gainfully 

employed, and the other spouse was not, the estimated social position of this family household 

was calculated on the basis of the employed member’s education and occupation.  If both 

spouses were gainfully employed, the education and occupation of each spouse was used to 

estimate the status position of the family household.  An average of the two was taken. 

Intelligence.  

The Wechsler’s Intelligence Scale for Children – Fourth Edition (WISC-IV; Wechsler, 

2003) is an individually administered intelligence test that yields a Full Scale IQ and four Index 

scores: Verbal Comprehension Index (VCI), Perceptual Reasoning Index (PRI), Working 

Memory Index (WMI), and Processing Speed Index (PSI).  The WISC-IV is designed for 

examinees ages 6 to 16 years 11 months and contains 15 subtests in total (10 core subtests, 5 

supplemental).  The VCI subtests included in this research study include Similarities, 

Vocabulary, and Comprehension.  PRI subtests included Block Design, Picture Concepts, and 

Matrix Reasoning.  Digit Span, Letter-Number Sequencing, and Arithmetic were the WMI 

subtests, and PSI subtests included Coding, Symbol Search, and Cancellation.  The Full Scale IQ 
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and four Indices are reported as standard scores with a mean of 100 and a standard deviation of 

15.  Individual subtest scores are reported as scaled scored with a mean of 10 and a standard 

deviation of 3.  Higher scores indicate better performance. 

 The WISC-IV was normed on a nationally representative sample of 2200 people stratified 

according to March 2000 U.S. Census data on background variables of age, gender, 

race/ethnicity, parent education level, and four geographical regions.  Internal consistency 

reliability was obtained using the split-half method with Spearman-Brown correction for all 

subtests, Index Scores, and Full Scale Intelligence Quotient (FSIQ) estimates.  Internal 

consistency coefficients ranged from .79 to .90 for core subtests, and all Index Score coefficients 

were at or above .90 at all ages.  FSIQ coefficients were greater than or equal to .96 at all ages.  

Test-retest reliability was evaluated by administering the WISC-IV to 243 examinees with time 

intervals ranging between 13 days to two months, with a mean of one month.  Subtest 

coefficients were in the .70s or .80s, and index coefficients ranged from .84 for WMI to .95 for 

VCI.  The FSIQ reliability coefficients were at or above .91 for each age group.  Validity for the 

WISC-IV was established through a correlation between the WISC-IV and the WISC-III which 

was high (.89) with an average FSIQ decrease of 2.5.  

The WISC-IV GAI (Raiford et al., 2005) was used to determine participants’ cognitive 

functioning and eligibility for the study.  It is based on the sum of scaled scores for all subtests 

included in the Verbal Comprehension (i.e., Vocabulary, Comprehension, and Similarities) and 

Perceptual Reasoning (i.e., Block Design, Matrix Reasoning, and Picture Concepts) Indices.  The 

GAI was recommended as a useful composite to estimate overall cognitive ability in cases where 

difficulties with working memory and processing speed lower FSIQ (Raiford et al., 2005).  

Children diagnosed with ADHD have often demonstrated significant variability in working 
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memory and processing speed; therefore, the GAI appears to be appropriate for the purposes of 

the present study (Raiford et al., 2005).  The GAI is reported as a standard score with a mean of 

100 and a standard deviation of 15.      

Backward Digit Span, a scorable element from the Digit Span subtest, and the Letter-

Number Sequencing subtest were used to assess the executive functioning component of verbal 

working memory in the present research study.  The Coding and Symbol Search subtests were 

used to assess the executive functioning component of processing speed in the present study. 

Social Functioning and Behavior Assessment 

Child Behavior Checklist (CBCL; Achenbach & Rescorla, 2001).  

The CBCL is a widely used empirically based rating scale of child and adolescent 

emotional and behavioral problems.  The CBCL/6-18 was completed by parents/guardians and 

consists of 113 items.  It uses a three-option response scale for each problem item: 0 = not true, 1 

= somewhat or sometimes true, and 2 = very true or often true.  The scoring profile includes 

eight clinical scales: Anxious/Depressed, Withdrawn/Depressed, Somatic Complaints, Social 

Problems, Thought Problems, Attention Problems, Rule-Breaking Behavior, and Aggressive 

Behavior.  An Internalizing Problems Composite (Anxious/Depressed, Withdrawn/Depressed, 

and Somatic Complaints), Externalizing Problems Composite (Rule-Breaking Behavior and 

Aggressive Behavior), and overall Total Problems Composite (all eight clinical scales) are also 

calculated.   

Internal consistency reliability estimates ranged from .71 to .97 for the clinical scales.  

Test-retest reliability ranged from .88 to .90 (Achenbach & Rescorla, 2001).  Validity of the 

CBCL was evaluated through correlations with similar instruments that measure social, 

emotional, and behavioral functioning such as the Behavioral Assessment Scale for Children  
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(BASC; Reynolds & Kamphaus, 1992), the Conners’ Rating Scales-Revised (Conners, 1990), 

and the DSM-IV Checklist (Hudziak, 1998).  These coefficients were generally within the range 

of .70-.89 (Achenbach & Rescorla, 2001).  For the present study, the Social Problems, Rule-

Breaking Behavior, and Aggressive Behavior clinical scales were used in the study as measures 

of social and emotional functioning.  It was important to also consider the Withdrawn/Depressed 

and Anxious/Depressed subscales since the Social Problems subscale and subscales included in 

the Externalizing Problems Composite (Rule-Breaking Behavior and Aggressive Behavior) may 

be less sensitive to the social deficits typically associated with children who display 

predominantly inattentive symptoms of ADHD.  Scores are reported as T-scores where higher 

scores represent more problems.  A T-score greater than or equal to 65 is considered the cutoff 

for clinical significance.  In the current study, the Cronbach alpha coefficient was .79.  

Social Cognition 

NEPSY-II Second Edition (NEPSY-II, Korkman, Kirk, & Kemp, 2007).  

The NEPSY-II is a comprehensive instrument designed to assess neuropsychological 

development in children and adolescents between the ages of 3 and 16.  Six functional domains 

can be assessed: Attention and Executive Functioning, Language, Memory and Learning, 

Sensorimotor, Social Perception, and Visuospatial Processing.  Only the subtests included in the 

Social Perception domain were utilized in this study since they are designed to measure skills 

necessary for understanding the feelings, perceptions, and intentions of others.  The 

subcomponents of social perception assessed include Affect Recognition and Theory of Mind 

(i.e., the ability to comprehend others perspectives, intentions, and beliefs).  The Affect 

Recognition subtest was designed to assess a child’s ability to recognize happy, sad, anger, fear, 

disgust, and neutral affect from photographs of children’s faces in three different tasks.  First, the 
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participant was asked to select two photographs of faces with the same affect from four 

photographs.  Then, the participant was asked to select one of four faces that depicts the same 

affect as a face at the top of the page.  Lastly, the participant was briefly shown a face, and from 

memory, selected two photographs that depicted the same affect as the face previously shown.  

Affect Recognition scores are reported as standard scores with a mean of 100 and a standard 

deviation of 15.  Higher scores represent a better performance.  The Theory of Mind subtest 

contains a verbal task and a contextual task.  The contextual task assesses the ability to 

understand how affect relates to social context and will be referred to as “Emotion Matching.”  

In the Emotion Matching task, the child is shown a picture depicting a social context and was 

asked to select a photograph from four options that depict the appropriate affect of one of the 

people in the picture.  The verbal task is designed to assess a child’s ability to understand that 

others have their own thoughts, ideas, and feelings that are different from their own, and this will 

be referred to as “Theory of Mind.”  The participant was read various scenarios or shown 

pictures and was asked questions that require knowledge of another individual’s point of view.  

Theory of Mind and Emotion Matching scores are reported as percentiles.  Participants’ scaled 

scores for Affect Recognition and their percentiles for Emotion Matching and Theory of Mind 

tasks were converted to T-scores for the purposes of the present study.  Higher T-scores 

represent a better performance. 

The NEPSY-II was normed on data that was collected from 2005 to 2006 with a sample 

stratified according to the October 2003 U.S. census data.  Evidence regarding the validity of the 

NEPSY-II Affect Recognition and Theory of Mind subtests is based on correlations between 

subtests.  Although the two subtests are classified in the same domain (i.e., Social Perception), 

they measure distinct abilities within the broad area of social knowledge.  The correlation 
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coefficient of 0.53 in clinical samples indicated a moderate correlation between Affect 

Recognition and Theory of Mind as would be expected (Korkman et al., 2007).  Construct 

validity for the Social Perception subtests is based on correlational data obtained from concurrent 

validity studies with other measures of functioning.  Content validity was established after a 

review of research studies addressing the development of social perception in children.   

Internal consistency reliability coefficients were obtained utilizing split-half and alpha 

methods.  Reliability coefficients for the Affect Recognition subtest ranged from .84 to .89.  

Reliability coefficients for the Theory of Mind subtest ranged from .76 to .84.  To provide 

evidence of test-retest stability, a sample of 165 children were administered subtests from the 

NEPSY-II on two occasions.  The test-retest interval ranged from 12 to 51 days, with a mean of 

21 days.  Stability coefficients were derived using the Pearson’s product-moment correlation and 

then corrected for the variability of the entire normative sample.  Stability coefficients for Affect 

Recognition ranged from .50 to .58 and ranged from .70 to .77 for Theory of Mind (Korkman et 

al., 2007).  

Laboratory Measures of Executive Functioning 

Working Memory 

Digit Span and Letter-Number Sequencing subtests from the Wechsler’s Intelligence Scale for 

Children- Fourth Edition (WISC-IV; Wechsler, 2003).  

Digit Span is a Working Memory subtest composed of two parts, Digit Span Forward and 

Digit Span Backward.  While Digit Span Forward requires the participant to repeat verbally 

presented strings of numbers, Digit Span Backward requires the participant to repeat the string in 

reverse order.  Research has indicated the Digit Span Backward task has a stronger working 

memory component because the information must be manipulated and is more related to 
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executive functioning processes (Hale, Hoeppner, & Fiorello, 2002).  This is consistent with 

other research that has linked the role of the dorsolateral prefrontal cortex (DLPFC) with on-line 

maintenance and manipulation of information (i.e., working memory, Mars & Grol, 2007).  

Activation of the DLPFC is more likely to be increased if you are asked to add numbers or repeat 

them backward as with the Digit Span backward task rather than if you are asked to simply 

repeat numbers as in the Digit Span forward task.  Individuals with prefrontal damage have 

demonstrated no impairment on Digit Span Forward tasks, but they have displayed impaired 

performance on Digit Span Backward tasks (Diamond, 2005).  Therefore, for the present study, 

the Digit Span Backward task was used as a measure of working memory and scaled scores were 

collected.  Scaled scores were converted to T-scores for the purposes of the present study with 

higher scores indicating a better performance.  Internal consistency reliability was estimated to 

be .87 and the test-retest reliability estimate was .71 in the standardization sample (Wechsler, 

2003).  

Letter-Number Sequencing is also a measure of working memory, and research has 

supported its interpretation as a measure of short-term and working memory (Keith, Fine, Taub, 

Reynolds, & Kranzler, 2006).  A child is presented with a mixed series of numbers and letters 

and is asked to repeat the numbers first (in numerical order) followed by the letters (in 

alphabetical order).  Internal consistency reliability was estimated to be .90 and the test-retest 

reliability estimate was .83 in the standardization sample (Wechsler, 2003).  Scaled scores were 

converted to T-scores for the purposes of the present study with higher scores indicating a better 

performance. 
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Inhibition and Vigilance 

Conners’ Continuous Performance Task- Second Edition (CPT-II; Conners & MHS Staff, 2000).  

The Conners’ Continuous Performance Task II is a computerized measure of sustained 

attention and response inhibition.  The respondent was instructed to press the space bar or left 

mouse button when any letter appeared on the computer screen except for the letter (X).  The 

letters appear on the computer screen for 14 minutes at varying intervals of one, two, and four 

seconds with a display time of 250 milliseconds.  Normative data are provided for ages 6 to 65 

collected from a sample of 1920 individuals.  The computer program provides 14 scores related 

to inattention, impulsivity, and vigilance.  All scores are presented as T-scores and the authors 

suggest a lower than normal cut-off for clinical significance of 60 or above (Conners & MHS 

Staff, 2000).  Higher T-scores indicate poorer performance.   

Test-retest correlation coefficients for the 14 scores range from .55 to .84.  Validity 

evidence is strong given that research has demonstrated that the CPT-II accurately discriminates 

between children with ADHD and those without ADHD (Barkley, 2006).  For the purposes of 

the study, three CPT-II scores (Commission, Omission, and Variability) were used to assess the 

executive functioning components of inhibition and vigilance.  The Variability score is a 

measure of response time consistency calculated as the standard deviation for the standard error 

values for each sub-block and was used as a measure of vigilance.  The Omission score reflects 

the number of times the participant failed to respond to a letter and was used as a measure of 

vigilance.  Behavioral inhibition can be operationalized as the suppression of a prepotent motor 

response (Nigg et al., 2002).  The Commission score reflects the number of times the participant 

erroneously responded to the letter (X) and was used as a measure of behavioral inhibition.  
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Within the executive function domain, consistent deficits were demonstrated in groups with 

ADHD on the CPT-II (Pennington & Ozonoff, 1996).   

Processing Speed. 

Coding and Symbol Search subtests from the Wechsler’s Intelligence Scale for Children- Fourth 

Edition (WISC-IV; Wechsler, 2003)  

As described previously, the WISC-IV is an intelligence test that provides a 

comprehensive measure of general cognitive functioning for children 6 to 16 years of age.  

Selected subtests from the WISC-IV were of particular interest to this study as measures of 

executive functioning.  The Coding and Symbol Search subtests are core Processing Speed 

subtests.  According to Keith et al. (2006), processing speed abilities are well measured by the 

subtests that make up the Processing Speed Index (PSI).  The Coding subtest required the 

participant to copy symbols that are paired with numbers.  The internal consistency reliability 

coefficient for the Coding subtest was .85 and the test-retest reliability coefficient was .84 in the 

standardization sample.  The Symbol Search subtest is also a core processing speed subtest.  The 

child was administered rows of symbols and target symbols and asked to mark whether or not the 

target symbols appeared in each row.  The internal consistency reliability coefficient was 

estimated to be .79 and the test-retest reliability was .80 in the standardization sample (Wechsler, 

2003).  Scaled scores were collected and converted to T-scores for the purposes of the present 

study with higher scores indicating a better performance. 

Behavior Inventory of Executive Functioning 

In addition to looking at standardized instruments designed to assess subcategories of 

executive functioning including inhibition, processing speed, sustained attention, and working 

memory, the present study incorporated a behavior inventory of executive functioning completed 
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by a parent/caregiver.  This allowed for a more comprehensive picture of how the 

child/adolescent is functioning in addition to performance-based measures of executive 

functioning. 

Behavior Rating Inventory of Executive Function, Parent Form (BRIEF; Gioia, Isquith, Guy, & 

Kenworthy, 2000) 

 The BRIEF, Parent Form is an 86 item rating scale designed to assess neuropsychological 

deficits in children and adolescents ages 5 to 18 years.  It uses a three-option response scale for 

each item: 1 = Never, 2 = Sometimes, and 3 = Always, and takes approximately 10 to 15 minutes 

to complete.  The scoring profile includes eight subdomains of executive function.  The Inhibit, 

Shift, and Emotional Control subdomains together result in a composite Behavioral Regulation 

Index (BRI).  The subdomains of Initiate, Working Memory, Plan/Organize, Organization of 

Materials, and Monitor provide a composite Metacognition Index (MI).  The BRI and MI are 

combined to obtain an overall Global Executive Composite (GEC).  Scores are reported as T-

scores where higher scores represent more problems.  A T-score greater than or equal to 65 is 

considered the cutoff for clinical significance.  For the present study, T-scores for the eight 

subdomains of executive functioning were utilized.  

The BRIEF was normed on a sample of 1419 children between 5 and 18 years of age 

without a history of special education or psychotropic mediation usage (Baron, 2000).  The 

sample was stratified according to U.S. census data and a full socioeconomic status distribution.  

Internal consistency reliability estimates ranged from .80 to .98 with clinical and normative 

samples.  In the current study, the Chronbach alpha coefficient was .81.  Test-retest reliability 

ranged from .72 to .84 for an average interval of two weeks.  Validity of the BRIEF was 

evaluated through correlations with other partially related and unrelated measures of attention or 
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other behaviors (Baron, 2000) such as the Behavioral Assessment Scale for Children  (BASC; 

Reynolds & Kamphaus, 1992), the Conners’ Rating Scales-Revised (Conners, 1990).  

Table 2: Measures of Social Functioning and Social Cognition 

Task Test 

Social Functioning Child Behavior Checklist subscales: 

Social Problems 

Rule-Breaking Behavior 

Aggressive Behavior 

Withdrawn/Depressed 

Anxious/Depressed 

Social Cognition 

 

NEPSY-II Social Perception subtests: 

Affect Recognition 

Emotion Matching (contextual task) 

Theory of Mind (verbal task) 
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Table 3: Laboratory Measures of Executive Functioning 

Task Test 

Working Memory Wechsler Intelligence Scale for Children, Fourth Edition (WISC-IV), 

Digit Span Backward 

Wechsler Intelligence Scale for Children, Fourth Edition (WISC-IV), 

Letter-Number Sequencing 

Inhibition 

Vigilance 

 

Processing Speed 

Conners’ CPT-II Commission Errors 

Conners’ CPT-II Omission Errors 

Conners’ CPT-II Variability Score 

Wechsler Intelligence Scale for Children, Fourth Edition (WISC-IV), 

Symbol Search 

Wechsler Intelligence Scale for Children, Fourth Edition (WISC-IV), 

Coding 

PLANNED DATA ANALYSES 

 Prior to conducting data analyses directly related to the study’s research questions, 

descriptive statistics were obtained to describe the characteristics of the sample according to age, 

sex, SES, and other relevant background information.  

Research Questions, Hypotheses, and Data Analyses 

Research Question 1 

Do parent ratings of social functioning reliably discriminate between children diagnosed 

with ADHD-PI and ADHD-CT? 
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Hypothesis 1: 

Both subtypes of ADHD will demonstrate social impairment as measured by parent 

ratings on the CBCL, but they will differ in their patterns of social dysfunction.  Specifically, it is 

hypothesized that CT children will demonstrate significantly higher ratings as compared to PI 

children on the following subscales from the CBCL: Social Problems, Aggressive Behavior, and 

Rule-Breaking Behavior.  PI children will demonstrate significantly higher ratings on the 

Withdrawn/Depressed and Anxious/Depressed subscales as compared to CT children.   

Rationale 1: 

According to past research, CT children were rated as more aggressive than both PI 

children and controls (Maedgen & Carlson, 2000); therefore, it is hypothesized that they will 

display higher parent/teacher ratings on the Social Problems and Aggressive Behavior subscale 

than PI children.  In addition, it is hypothesized that CT children will also demonstrate higher 

ratings on the Rule-Breaking Behavior subscale as past research has learned that CT children 

displayed higher levels of emotional dysregulation (Maedgen & Carlson, 2000).  PI children 

have previously demonstrated no evidence of impaired emotional dysregulation, but they have 

displayed high levels of passivity and withdrawal from interpersonal relationships as compared 

to CT and control children (Maedgen & Carlson, 2000); therefore, it is hypothesized that PI 

children will demonstrate higher ratings on the Withdrawn/Depressed and Anxious/Depressed 

subscales as compared to the CT group.  

Data Analysis 1: 

The data includes multiple measures (i.e., types of social functioning impairment) across 

multiple groups (i.e., ADHD-PI versus ADHD-CT); therefore, it was necessary to utilize a 

multivariate method of data analysis to control for experimentwise Type I error.  Sherry (2006) 
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outlined the advantages of using Descriptive Discriminant Analysis (DDA) as compared to other 

analytic techniques.  First, DDA is a statistical technique which provides a method of examining 

the degree to which multiple predictor variables are related to group membership using one 

statistical procedure.  DDA can provide information about where groups differ on given 

variables contrasted to other multivariate techniques that require a primary analysis followed by 

post hoc tests.  To answer research question 1, DDA was utilized to determine which, if any of 

the five social functioning impairment variables are most strongly associated with the two 

subtypes of ADHD.  The five CBCL subscale scores (Social Problems, Aggressive Behavior, 

Rule-Breaking Behavior, Withdrawn/Depressed, and Anxious/Depressed) were entered into the 

equation simultaneously.  The number of functions to retain for interpretation was based on 

examination of the statistical significance tests and the proportion of variance accounted for in 

the model.  The structure coefficients, which represent the bivariate correlations between the 

observed variables and the functions, were examined to determine which variables relate to each 

function.  Finally, the variance in each subtest accounted for by the function was obtained by 

squaring the structure coefficients.  

Research Question 2: 

Does performance on social cognition measures reliably discriminate between children 

diagnosed with ADHD-PI and ADHD-CT? 

Hypothesis 2: 

CT children will demonstrate greater social cognition deficits as measured by the Affect 

Recognition and Emotion Matching tasks from the NEPSY-II as compared to PI children.  In 

addition, PI children will demonstrate greater theory of mind processing deficits as compared to 

CT children. 
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Rationale 2: 

Gresham’s model (1986) of social skills indicated there are either social skills deficits, 

whereby an individual lacks knowledge of appropriate social skills, or there are social 

performance deficits which refer to those individuals who have the necessary social skills 

knowledge but fail to use them as needed.  Maedgen and Carlson (2000) learned that CT and PI 

children displayed both social performance and social skills knowledge deficits.  The behavioral 

profile of CT children suggests involvement of the orbitofrontal cortex which has been linked to 

emotion processing.  It was expected that social cognition variables (Affect Recognition and 

Emotion Matching) will best predict the CT subtype.  From social cognition research, integration 

of neurobiology, and clinical observations, PI children will be more impaired than CT children 

on theory of mind processing.  

Data Analysis 2: 

DDA was used to determine which of the NEPSY-II measures of social cognition (i.e., 

Affect Recognition, Emotion Matching, and Theory of Mind) best predicted ADHD subtype.  

The data included multiple measures of social cognition across multiple groups (i.e., ADHD-PI 

versus ADHD-CT); therefore, DDA was a multivariate method of data analysis that assisted in 

controlling for experimentwise Type I error.  DDA was used to determine which of the NEPSY-

II measures of social cognition best predicted ADHD subtype. 

Research Question 3: 

Does performance on laboratory measures of executive functioning including inhibition, 

vigilance, processing speed, and working memory reliably discriminate between children 

diagnosed with ADHD-PI and ADHD-CT? 
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Hypothesis 3: 

Measures of vigilance, processing speed, and working memory will discriminate between 

ADHD-PI and ADHD-CT subtypes with PI children displaying greater deficits on these 

measures.  A measure of inhibition will discriminate between ADHD-PI and ADHD-CT 

subtypes with CT children displaying greater deficits on these measures.   

Rationale 3: 

Information from the empirical literature that attempted to differentiate subtypes of 

ADHD on neuropsychological measures suggests that the PI subtype is best characterized by 

problems in the realm of selective or focused attention as well as a sluggish cognitive tempo of 

information processing (Carlson & Mann, 2000).  The PI subtype has a qualitatively different 

impairment in attention than does the CT (Milich et al., 2001; Murphy et al., 2002).  Clinically, 

the PI subtype is more likely to present with problems of staring, daydreaming, confusion, 

passivity, withdrawal, and sluggishness or hypoactivity (Barkley et al., 1990; Milich et al., 2001) 

and not so much with distractible and impulsive behavior.  The CT, in contrast, is more likely to 

involve problems with response inhibition and resistance to distraction (Barkley, 2006). 

Data Analysis 3: 

DDA was used to determine which of the laboratory measures of executive functioning 

(i.e., inhibition, vigilance, processing speed, and working memory) best predicted ADHD 

subtype.  The data included multiple measures of executive functioning across multiple groups 

(i.e., ADHD-PI versus ADHD-CT); therefore, DDA was a multivariate method of data analysis 

that assisted in controlling for experimentwise Type I error.  DDA was used to determine which 

of the laboratory measures of executive functioning best predicted ADHD subtype. 
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A separate DDA was run utilizing the BRIEF’s eight subdomains of executive function 

(Inhibit, Shift, Emotional Control, Initiate, Working Memory, Plan/Organize, Organization of 

Materials, and Monitor).  

Research Question 4 

What is the relationship among social cognition, executive functioning, and social 

functioning in children diagnosed with ADHD? 

Hypothesis 4: 

 It is hypothesized that various measures of executive function and social cognition will 

predict social functioning impairments in children with ADHD. 

Rationale 4: 

Assuming that deficits in social cognition among children with ADHD reflect cognitive 

deficiencies, the potential cognitive functions which may underlie social cognition deficits 

should be explored in further detail.  Social cognition deficits in normal aging, major depression, 

and alcoholism have been recently linked to executive functions (Uekermann, et al. 2006, 2008; 

Uekermann & Daum, 2008).  In addition, Grattan and Eslinger (1992) have stated that executive 

functions that underlie social skills include working memory, cognitive flexibility, 

planning/organization, temporal integration, and decision-making.  In addition, researchers also 

reported that social language difficulties are related to deficits in cognitive processes (Tannock, 

Fine, Heintz, & Schach, 1995).  

Data Analysis 4:  

Research question 4 asked whether various measures of executive function are predictive 

of certain social functioning impairments or social cognitive deficits in this population.  

Therefore, it was beneficial to use a multivariate technique such as Canonical Correlation 
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Analysis (CCA) to explore the relationships between the five social functioning variables and the 

seven measures of executive functioning and also to explore the relationships between the three 

measures of social cognition and seven measures of executive functioning.  The risk of 

committing a Type I error was minimized by performing one CCA for social functioning and one 

CCA for social cognition.  Sherry and Henson (2005) outlined the advantages of using CCA in 

human behavior research where there are multiple causes and multiple effects that naturally do 

not occur in isolation.  CCA is multivariate analytic technique that is theoretically consistent 

with the focus of research question 3 because the constructs of executive functioning, social 

functioning, and social cognition are multifactorial in nature.  For example, it is difficult to 

develop a task that isolates working memory capacity without some impact of attention (Baron, 

2004).  Using CCA, the predictor variable set contained seven measures of executive functioning 

that included working memory, processing speed, vigilance, and inhibition.  The criterion 

variable set for the first correlation contained the five social functioning impairment variables as 

measured by the CBCL (i.e., Social Problems, Aggressive Behavior, Rule-Breaking Behavior, 

Withdrawn/Depressed, and Anxious/Depressed).  The criterion variable set for the second 

correlation contained three measures of social cognition from the NEPSY-II which include 

Affect Recognition, Emotion Matching, and Theory of Mind.   

SUMMARY 

The research study utilized archival data from client files at Austin Neuropsychology, 

PLLC in Austin, Texas.  Children and adolescents who participated in neuropsychological 

evaluations from 2010 through 2011 and who were diagnosed by a licensed psychologist with 

ADHD provided data on seven executive functioning measures, three social cognition measures, 

and five social functioning variables.  Statistical analyses included DDA and CCA to test four 
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research hypotheses, which assessed social cognition, social functioning, and executive 

functioning differences associated with ADHD subtypes. 
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CHAPTER 4: RESULTS 

INTRODUCTION 

This chapter contains the results from the four research questions reviewing social 

functioning, social cognition, and executive functioning differences between ADHD subtypes as 

well as the relationship among social functioning, social cognition, and executive functioning in 

children diagnosed with ADHD.  All analyses were performed using SPSS 18.0 for PC (released 

in 2009).  This chapter ends with a summary of research results.  A discussion of the research 

findings and implications will follow in the subsequent chapter.  

OVERALL PRELIMINARY DATA ANALYSES 

Descriptive Statistics 

Descriptive statistics for all fifteen variables are reported in T-scores and displayed in 

Tables 4, 5, and 6 with values rounded to the nearest hundredth.  

Table 4: Means and Standard Deviations of the Social Functioning Variables for ADHD 

Diagnostic Groups 

 ADHD, CT ADHD, PI 

Variable M SD M SD 

Social Problems 65.25 10.34 60.18 7.79 

Rule-Breaking Behavior 60.80 7.66 54.51 5.13 

Aggressive Behavior 67.47 10.25 56.24 7.72 

Anxious/Depressed 62.10 9.06 58.69 8.03 

Withdrawn/Depressed 58.93 8.88 62.00 9.48 

Note. Scores are reported as T-scores (M = 50, SD = 10). Higher scores indicate greater 

impairment. 
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Table 5: Means and Standard Deviations of the Social Cognition Variables for ADHD 

Diagnostic Groups 

 ADHD, CT ADHD, PI 

Variable M SD M SD 

Affect Recognition 49.49 7.69 49.96 8.26 

Emotion Matching 53.49 10.39 49.73 11.16 

Theory of Mind 51.05 11.20 50.73 11.57 

Note. Scores are reported as T-scores (M = 50, SD = 10). Higher scores indicate better 

performance. 

Table 6: Means and Standard Deviations of the Executive Functioning Variables for ADHD 

Diagnostic Groups 

 ADHD, CT ADHD, PI 

Variable M SD M SD 

Conners’ CPT-II Commission  51.34 9.86 50.13 11.52 

Conners’ CPT-II Omission 64.34 28.44 53.90 16.99 

Conners’ CPT-II Variability 58.49 12.72 51.45 13.73 

WISC-IV Digit Span Backward 46.58 10.35 49.89 10.62 

WISC-IV Letter-Number Sequence 47.89 11.13 49.73 10.86 

WISC-IV Symbol Search 50.28 10.19 49.20 7.81 

WISC-IV Coding 44.47 11.17 43.98 8.48 

Note. Scores are reported as T-scores (M = 50, SD = 10). Higher scores for CPT indicate greater 

impairment.  Higher scores for WISC-IV indicate better performance.  

RESULTS OF TESTING THE RESEARCH HYPOTHESES 

The results of the following specific research questions were tested utilizing Descriptive 

Discriminant Analyses and presented as suggested by Sherry (2006).  
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Research Question (1): Are there distinct patterns of social functioning impairment 

associated with ADHD by subtype?  Specifically, it was hypothesized that CT children would 

demonstrate significantly higher ratings as compared to PI children on the Social Problems, 

Aggressive Behavior, and Rule-Breaking Behavior subscales from the CBCL.  Alternatively, PI 

children would demonstrate significantly higher ratings on the Withdrawn/Depressed and 

Anxious/Depressed CBCL subscales.  The results did support research hypothesis (1).  Results 

from the CBCL indicated CT youth demonstrated more aggressive behavior, rule-breaking 

behavior, and to some extent, displayed more social problems as compared with PI youth.  

However, PI children did not demonstrate significantly higher ratings on internalizing symptoms.   

Data were collected on the five social functioning variables from the CBCL that included 

Social Problems, Aggressive Behavior, Rule-Breaking Behavior, Withdrawn/Depressed, and 

Anxious/Depressed.  Please refer to Table 4, which lists the means and standard deviations for 

each group on these variables.  Higher scores on the CBCL subscales indicate greater 

impairment.  The data were analyzed to ensure that the sample means met the assumption of 

multivariate normality.  The Mahalanobis distances and paired chi-square values were plotted in 

a scattergram, and the primary investigator and an independent rater evaluated the plots.  There 

was interrater agreement because the plots formed a straight, diagonal line, and the data met the 

assumption of multivariate normality.  It was determined that the homogeneity of variance 

assumption was met for this analysis as noted by Box’s M, F (15, 27875.02) = 1.552, p = .078, 

indicating that covariance matrices can be pooled for this analysis.  

 In examining the canonical discriminant functions, there was a large canonical correlation 

(.660) with an effect size of Rc
2
 = 43.56%.  The overall analysis was statistically significant 

using the Wilk’s λ = .564 criterion (Chi-square = 48.376, df = 5, p < .001).  Standardized 
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discriminant function coefficients and structure coefficients were examined to determine what 

variables contributed to the group differences.  Table 7 represents both sets of coefficients for all 

analyses.  Results indicated that aggressive behavior, rule-breaking behavior, and to some extent, 

social problems were primarily responsible for group differences.  These were all positively 

correlated in this function.  An evaluation of the group centroid for CT youth (.962) indicates 

that it is higher than the centroid for PI youth (-785).  Therefore, youth diagnosed with ADHD, 

CT were substantially higher on these variables (aggressive behavior, rule-breaking behavior, 

and social problems) than youth diagnosed with ADHD, PI.  

Table 7: Standardized Discriminant Function and Structure Coefficients for ADHD Diagnostic 

Groups and Social Functioning 

Scale Coefficient rs rs
2
 

Function 1    

  Social Problems .089 .321 10.30% 

  Rule-Breaking .343 .564 31.81% 

  Aggressive .688 .719 51.70% 

  Anxious/Depressed .471 .229 5.24% 

  Withdrawn/Depressed -.919 -.191 3.65% 

Note.  Coefficient = standardized discriminant function coefficients; rs = structure coefficient; rs
2
 

= squared structure coefficient. Noteworthy structure coefficients are in boldface.  

 

Research Question (2): Does performance on social cognition measures reliably 

discriminate between ADHD subtypes?  Specifically, it was hypothesized that CT children 

would demonstrate greater social cognition deficits as measured by the Affect Recognition and 

Emotion Matching tasks from the NEPSY-II as compared to PI children.  In addition, PI children 
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would demonstrate greater Theory of Mind processing deficits as compared to CT children.  The 

results did not support research hypothesis (2) since the NEPSY-II measures of social cognition 

(i.e., Affect Recognition, Emotion Matching, and Theory of Mind) did not predict ADHD 

subtype.   

Data were collected on the three social cognition variables from the NEPSY-II (Affect 

Recognition, Emotion Matching, and Theory of Mind).  Table 5 lists the means and standard 

deviations for each group on these variables.  Higher scores indicate a better performance.  The 

data were then analyzed to ensure that the sample means met the assumption of multivariate 

normality.  The Mahalanobis distances and paired chi-square values were plotted in a 

scattergram, and the primary investigator and an independent rater evaluated the plots.  There 

was interrater agreement that the data met the assumption of multivariate normality because the 

plots formed a straight diagonal line.  It was determined; however, that the homogeneity of 

variance assumption was not met for this analysis as noted by Box’s M, F (6, 46668.42) = 5.135, 

p <.000, indicating that covariance matrices should not be pooled for this analysis.  After further 

evaluation, it was noted that the dependent variables of Emotion Matching and Theory of Mind 

were highly correlated (Pearson Correlation = .785, p < .001).  Since the Emotion Matching task 

is another measure of affect recognition, albeit in the context of a social situation depicted in 

schematic drawings, it was determined that the Emotion Matching variable would be removed as 

a dependent variable for additional analyses.  By keeping the Theory of Mind task, a measure of 

a child’s ability to understand that others’ have their own thoughts, ideas, and feelings that are 

different from their own, as a dependent variable in subsequent analyses, it was believed that is 

would provide a broader representation of social cognition abilities.  Subsequent analyses using 

the two social cognition variables (Affect Recognition and Theory of Mind) met the assumption 



91 
 

of multivariate normality.  The homogeneity of variance assumption was met as noted by Box’s 

M, F (3, 1814888.02) = .270, p = .967; however, the overall Chi-square test was not statistically 

significant (Wilk’s λ = .999, Chi-square = .101, df = 2, Canonical Correlation = .034, p = .951); 

the function accounted for only .0012% of the variance.  A supplementary post-hoc independent 

samples t-test was conducted to compare the Emotion Matching scores for CT and PI youth.  

There was no significant difference in scores for CT (M = 53.49, SD = 10.39) and PI (M = 49.73, 

SD = 11.16) youth, t (84) = -1.62, p = .11 (two-tailed).  The magnitude of the differences in 

means (mean difference = -3.75, 95% CI: -8.37 to .86) was very small (eta squared = .018).  

Research Question (2): Supplementary Analysis of Affective Errors 

 In addition to looking at overall performance on a measure of affect recognition, errors in 

identifying affect were also collected.  The Affect Recognition subtest was designed to assess a 

child’s ability to recognize happy, sad, anger, fear, disgust, and neutral affect from photographs 

of children’s faces in three different tasks.  Table 8 lists the means and standard deviations for 

each group on the types of affect errors made with higher scores indicating a better performance.   
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Table 8: Means and Standard Deviations of Affect Errors for ADHD Diagnostic Groups 

 ADHD, CT ADHD, PI 

Variable M SD M SD 

Happy 48.58 8.62 47.02 6.06 

Sad 48.61 10.54 53.49 9.17 

Neutral 48.71 11.58 48.96 9.98 

Fear 47.53 9.68 49.87 7.51 

Angry 48.82 10.37 49.83 9.34 

Disgust 46.05 10.69 48.17 11.91 

Note. Scores are reported as T-scores (M = 50, SD = 10). Higher scores indicate better 

performance. 

 

 A descriptive discriminant analysis was conducted to determine if errors in affect 

recognition reliably discriminated between ADHD subtypes.  The results indicated that errors in 

affect recognition (NEPSY-II Affect Recognition) did not predict ADHD subtype.   

 The data were analyzed to ensure that the sample means met the assumption of 

multivariate normality.  The Mahalanobis distances and paired chi-square values were plotted in 

a scattergram, and the primary investigator and an independent rater evaluated the plots.  There 

was interrater agreement that the data met the assumption of multivariate normality because the 

plots formed a straight diagonal line.  It was determined that the homogeneity of variance 

assumption was met for this analysis as noted by Box’s M, F (21, 23030.87) = 1.184, p = .254, 

indicating that covariance matrices can be pooled for this analysis.  However, the overall analysis 

was not statistically significant (Wilk’s λ = .902, Chi-square = 8.224, df = 6, Canonical 

Correlation = .313, p = .222); the function accounted for 9.8% of the variance.    
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Research Question (3a): Does performance on laboratory measures of executive 

functioning including inhibition, vigilance, processing speed, and working memory reliably 

discriminate between PI and CT youth?  Specifically, it was hypothesized that PI children would 

display greater deficits in vigilance, processing speed, and working memory as compared to CT 

children, and CT children would display greater deficits with inhibition.  Data were collected on 

multiple laboratory measures of executive functioning in the areas of inhibition (Conners’ CPT-

II Commission Errors), vigilance (Conners’ CPT-II Omission Errors and Variability Score), 

processing speed (WISC-IV Symbol Search and Coding), and working memory (WISC-IV Digit 

Span Backward and Letter Number Sequencing).  Table 6 lists the means and standard 

deviations for each group on these variables.  Higher scores for CPT measures indicate greater 

impairment whereas higher scores for WISC-IV subtests indicate a better performance.  The 

results indicated that the CT group was more impaired than the PI group across all measures with 

the exception of the processing speed subtests.  The data were analyzed to ensure that the sample 

means met the assumption of multivariate normality.  The Mahalanobis distances and paired chi-

square values were plotted in a scattergram, and the primary investigator and an independent 

rater evaluated the plots.  There was interrater agreement that the data met the assumption of 

multivariate normality because the plots formed a straight diagonal line.  It was determined that 

the homogeneity of variance assumption was met for this analysis as noted by Box’s M, F (28, 

19603.983) = 1.748, p = .009, indicating that covariance matrices can be pooled for this analysis.  

The overall analysis was not statistically significant using a .05 criterion (Wilk’s λ = .845, Chi-

square = 12.715, df = 7, Canonical Correlation = .394, p = .079); however, since the squared 

canonical correlation effect size suggested practical differences with 15.52% of the variance 

explained, the results are interpreted with caution.  CT and PI group differences were largely 
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defined by vigilance and working memory (CPT-II Omission Errors and Variability; WISC-IV 

Digit Span Backward).  Table 9 represents the standardized discriminant function coefficients 

and structure coefficients for the analyses.  An evaluation of the group centroid for CT youth 

(.473) indicates that it is higher than the centroid for PI youth (-.378).  Therefore, CT youth were 

substantially more impaired on these variables than PI youth.  These results suggest that CT 

youth are more impaired when assessed with performance-based measures of EF, and the 

impairments are most pronounced on measures of vigilance and working memory.  Although this 

is contrary to our prediction, it is consistent with the idea that CT youth would also be impaired 

on tasks of processing speed and vigilance since they share elevations in symptoms of inattention 

with PI youth.  This is consistent with past research that has indicated that symptoms of 

inattention, rather than symptoms of hyperactivity/impulsivity, are associated with 

neuropsychological impairment (Chhabildas et al., 2001).  
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Table 9: Standardized Discriminant Function and Structure Coefficients for ADHD Diagnostic 

Groups and Executive Functioning 

Scale Coefficient rs rs
2
 

Function 1    

CPT-II Omissions .541 .539 29.05% 

CPT-II Commissions .047 .131 1.72% 

CPT-II Variability .463 .622 38.69% 

WISC-IV Digit Span BW -.603 -.370 13.69% 

WISC-IV Letter-Number -.284 -.197 3.88% 

WISC-IV Symbol Search .864 .142 2.02% 

WISC-IV Coding .215 .059 0.35% 

Note.  Coefficient = standardized discriminant function coefficients; rs = structure coefficient; rs
2
 

= squared structure coefficient.  Noteworthy structure coefficients are in boldface. 

 

Given that past research examining the relationship between IQ and commonly used 

performance-based measures of EF have found that among children with above average IQ, 

performance-based measures of EF have poor discriminatory power (Antshel et al., 2010; 

Mahone et al., 2002), it was important to examine the relationship between participant’s General 

Ability Index (GAI) and functioning on EF tasks included in the current study.  Figures 2 

through 8 show how much performance on the seven EF tasks is affected by participants’ 

intellectual abilities (i.e., GAI).  Generally speaking, there was a positive correlation between 

participants’ GAI and performance on working memory tasks (Digit Span Backward and Letter 

Number Sequencing) and processing speed tasks (Symbol Search and Coding).  EF task scores 

are reported as T-scores with higher scores indicating better performance.  Additionally, there 
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appeared to be a small negative correlation between participants’ GAI and performance on a 

vigilance task (CPT-II Omission Errors).  There did not appear to be a relationship between GAI 

and performance on an inhibition task (CPT-II Commission Errors) and on another vigilance task 

(CPT-II Variability Score).  EF task scores are reported as T-scores; however in this case, lower 

scores indicate better performance. 

 

Figure 2. The relationship between GAI and performance on Digit Span Backward, a measure of 

working memory.  Higher T-scores on Digit Span Backward indicate better 

performance. 
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Figure 3. The relationship between GAI and performance on Letter Number Sequencing, a 

measure of working memory.  Higher T-scores on Letter Number Sequencing 

indicate better performance. 

 

Figure 4. The relationship between GAI and performance on Symbol Search, a measure of 

processing speed.  Higher T-scores on Symbol Search indicate better performance. 
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Figure 5. The relationship between GAI and performance on Coding, a measure of processing 

speed.  Higher T-scores on Coding indicate better performance. 

 

Figure 6. The relationship between GAI and performance on CPT-II Commission Errors, a 

measure of inhibition.  Lower T-scores for CPT-II Commission Errors indicate 

better performance. 
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Figure 7. The relationship between GAI and performance on CPT-II Omission Errors, a measure 

of vigilance.  Lower T-scores for CPT-II Omission Errors indicate better 

performance. 

 

Figure 8. The relationship between GAI and performance on Variability, a measure of vigilance.  

Lower T-scores for CPT-II Variability indicate better performance. 

Research Question (3b): Behavior Rating Inventory of Executive Function (BRIEF) 

In addition to looking at standardized instruments designed to assess subcategories of 

executive functioning, a behavior inventory of executive functioning completed by a 

parent/caregiver was collected (BRIEF, Gioia et al., 2000).  Data from the BRIEF’s eight 
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subdomains of executive function were collected (Inhibit, Shift, Emotional Control, Initiate, 

Working Memory, Plan/Organize, Organization of Materials, and Monitor) to further assess 

ADHD subtype differences.  Table 10 lists the means and standard deviations for each group on 

the subdomains of executive functioning.  Higher T-scores indicate greater impairment.   

Table 10: Means and Standard Deviations on the BRIEF Variables for ADHD Diagnostic 

Groups 

 ADHD, CT ADHD, PI 

Variable M SD M SD 

Inhibit 72.33 9.10 57.09 13.33 

Shift 61.28 12.74 59.83 12.73 

Emotional Control 62.30 11.68 56.15 11.82 

Initiate 63.55 11.52 66.30 10.29 

Working Memory 71.45 9.45 71.77 8.19 

Plan and Organize 68.63 11.60 68.98 8.99 

Organization of Materials 63.43 6.94 60.02 9.51 

Monitor 70.03 9.56 64.53 9.81 

Note. Scores are reported as T-scores (M = 50, SD = 10). Higher scores indicate greater 

impairment. 

 

The data were analyzed to ensure that the sample means met the assumption of 

multivariate normality.  The Mahalanobis distances and paired chi-square values were plotted in 

a scattergram, and the primary investigator and an independent rater evaluated the plots.  There 

was interrater agreement that the data met the assumption of multivariate normality because the 

plots formed a straight diagonal line.  It was determined that the homogeneity of variance 
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assumption was met for this analysis as noted by Box’s M, F (36, 23019.99) = 1.140, p = .260, 

indicating that covariance matrices can be pooled for this analysis.  In examining the canonical 

discriminant functions, there was a large canonical correlation (.612) with an effect size of Rc
2
 = 

37.45%.  The overall analysis was statistically significant (Wilk’s λ = .626, Chi-square = 37.973, 

df = 8, Canonical Correlation = .612, p < .001). 

 Standardized discriminant function coefficients and structure coefficients were examined 

to determine what variables contributed to the group differences.  Table 11 represents both sets 

of coefficients for all analyses.  Inhibition, self-monitoring, and emotional control were primarily 

responsible for group differences.  These were all positively correlated in this function.  

 Regarding group centroids, it appears that CT youth (.829) were substantially higher as 

compared to PI youth (-.705).  This indicates that the group differences can be attributed to CT 

youth.  More specifically, CT youth had greater impairments with inhibition, self-monitoring, 

and emotional control when compared with PI youth.  This is consistent with previous research 

that has indicated that CT youth are more likely to have difficulties with response inhibition and 

resistance to distraction (Barkley, 2006).  
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Table 11: Standardized Discriminant Function and Structure Coefficients for ADHD Diagnostic 

Groups and Executive Functioning Ratings (BRIEF) 

Scale Coefficient rs rs
2
 

Function 1    

  Inhibit .938 .858 73.62% 

  Monitor .135 .369 13.62% 

  Emotional Control .044 .341 11.63% 

  Organization of      

  Materials 

.138 .263 6.92% 

  Initiate -.487 -.165 2.72% 

  Shift .123 .074 0.55% 

  Working Memory .076 -.023 0.05% 

  Plan and Organize -.307 -.022 0.05% 

Note.  Coefficient = standardized discriminant function coefficients; rs = structure coefficient; rs
2
 

= squared structure coefficient.  Noteworthy structure coefficients are in boldface. 

 

  Given that past research has indicated that EF tests correlate poorly with self-ratings and 

ratings by caregivers of everyday EF in children with various neurological injuries (Anderson, 

Anderson, Northam, Jacobs, & Milkiewicz, 2002; Mangeot, Armstrong, Colvin, Yeates, & 

Taylor, 2002), the relationship between EF ratings (as measured by the BRIEF subscales) and 

performance-based measures of EF included in this study was examined.  Table 12 shows the 

Pearson correlations between the BRIEF scales and performance on the CPT-II subscales 

(Omissions, Variability, and Commissions), the WISC-IV processing speed subtests (Coding and 

Symbol Search), and the WISC-IV working memory subtests (Digit Span Backward and Letter 



103 
 

Number Sequencing).  The relationship between the BRIEF EF scales and performance based 

tests of EF were small and not significant.   

Table 12: Pearson correlation between BRIEF scales and performance on tests of inhibition, 

vigilance, processing speed, and working memory 

 Omis Com Variability Symbol Coding DSBW LNS 

BRIEF        

     Inhibit .152 -.002 .146 -.084 .066 -.047 -.053 

     Shift .204 -.105 .035 -.117 -.136 -.029 -.127 

     Emo   

    Control 

.059 -.144 -.075 -.052 -.073 .015 -.057 

     Initiate .093 -.040 -.126 -.010 -.050 .079 .076 

     Wkg 

     Memory 

.164 .048 .038 -.177 -.026 -.091 -.126 

     Plan/Org .078 -.006 -.133 -.038 .077 .050 -.132 

     Org of Mat -.106 .063 .021 .069 .119 .021 .099 

     Monitor .002 .041 -.106 -.020 .165 .054 -.063 

Note. Omis, Omission Errors; Com, Commission Errors; Symbol, Symbol Search; DSBW, Digit 

Span Backward; LNS, Letter Number Sequencing; Emo Control, Emotional Control; Wkg 

Memory, Working Memory; Plan/Org, Plan/Organize; Org of Mat, Organization of Materials. 

There were no significant correlations.  

 

Research Question (4): What is the relationship between social cognition, social 

functioning, and executive functioning in children diagnosed with ADHD?  Specifically, it was 

hypothesized that various measures of social cognition and executive functioning would predict 



104 
 

social functioning impairments.  It was also hypothesized that measures of executive function 

would predict social cognitive deficits. 

Social Cognition and Social Functioning 

With an interest in learning how much variance in social functioning difficulties can be 

explained by skills in social cognition, a canonical correlation analysis was conducted using the 

three measures of social cognition (Affect Recognition, Emotion Matching, and Theory of Mind) 

as predictors of the five social functioning variables (Social Problems, Aggressive Behavior, 

Rule-Breaking Behavior, Withdrawn/Depressed, and Anxious/Depressed).  This allowed us to 

evaluate the multivariate shared relationship between the two variable sets (i.e., social cognition 

and social functioning).  More specifically, by using canonical correlation analysis, we are able 

to create a composite measure of social cognition that consists of three variables, rather than 

having to compute a separate regression equation for each of the dependent variables.  It is also 

important to note that since performance on social cognition measures did not discriminate 

between ADHD subtypes, CT and PI youth were pooled for this analysis, and only one canonical 

correlation analysis was conducted.  The analysis yielded three functions with squared canonical 

correlations (Rc
2
) of .058, .007, and .004 for each successive function.  Collectively, the full 

model across all functions was not statistically significant using the Wilk’s λ = .932 criterion, F 

(15, 221.25) = .379, p = .983.  Because Wilk’s λ represents the variance unexplained by the 

model, 1 – λ yields the full model effect size of .068, which indicates that the full model only 

explained 6.8% of the variance shared between the variable sets.  It appears that in this sample of 

children with ADHD, the ability to recognize affect and understand others’ perspectives does not 

appear to be contributing to their social maladjustment.  Another possible explanation for the 

findings is that the nature of the stimuli used in the study may have lacked a level of complexity 
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to elicit differences in perception of emotion, perceptions, and intentions of others making this a 

limitation of the study.   

Performance-Based Measures of Executive Function and Social Functioning 

With an interest in understanding group differences, separate canonical correlation 

analyses were run with each ADHD group (i.e., CT and PI).  Separate canonical correlation 

analyses were conducted using the seven laboratory measures of executive functioning (CPT-II 

Commission Errors as a measure of inhibition; CPT-II Omission Errors and Variability Score as 

measures of vigilance; WISC-IV Symbol Search and Coding as measures of processing speed; 

WISC-IV Digit Span Backward and Letter Number Sequencing as measures of working 

memory) as predictors of the five social functioning variables (Social Problems, Aggressive 

Behavior, Rule-Breaking Behavior, Withdrawn/Depressed, and Anxious/Depressed) to evaluate 

the multivariate shared relationship between the two variable sets (i.e., executive functioning and 

social functioning) in each ADHD subtype group.  Again, by using a canonical correlation 

analysis we were able to create a composite measure of executive functioning that consists of 

seven variables, rather than having to compute a separate regression equation for each of the 

dependent variables.  Neither canonical correlation between the two sets of variables was found 

to be statistically significant.  The analysis with CT youth yielded five functions with squared 

canonical correlations (Rc
2
) of .460, .259, .140, .071, and .038 for each successive function.  

Collectively, the full model across all functions was not statistically significant using the Wilk’s 

λ = .308 criterion, F (35, 107.60) = .995, p = .489.  Similarly, the analysis with PI youth yielded 

five functions with squared canonical correlations (Rc
2
) of .462, .262, .116, .027, and .006 for 

each successive function, and the full model across all functions was not statistically significant 

using the Wilk’s λ = .340 criterion, F (35, 141.25) = 1.18, p = .247.   
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This is contrary to our hypothesis that functioning on performance-based measures of EF 

would be strongly related to measures of impairment in social functioning.  A possible 

explanation for the findings is low ecological validity of performance-based measures of EF 

(Barkley & Murphy, 2011).  The current sample’s performance on these tests does not appear to 

be predictive of their behavior in real-world social situations as reported on by their parents.    

Ratings of Executive Function (BRIEF) and Social Functioning 

In order to further explore the relationship between social functioning and executive 

functioning via ratings of everyday behaviors, a canonical correlation analysis was conducted 

using the BRIEF’s eight subdomains of executive function (Inhibit, Shift, Emotional Control, 

Initiate, Working Memory, Plan/Organize, Organization of Materials, and Monitor) as predictors 

of the five social functioning variables (Social Problems, Aggressive Behavior, Rule-Breaking 

Behavior, Withdrawn/Depressed, and Anxious/Depressed) to evaluate the multivariate shared 

relationship between the two variable sets (i.e., executive functioning and social functioning).  

Again, with an interest in understanding differences between ADHD subtypes, separate 

canonical correlation analyses were run with each ADHD group (i.e., CT and PI).  The analysis 

with CT youth yielded five functions with squared canonical correlations (Rc
2
) of .646, .444, 

.232, .140, and .055 for each successive function.  Collectively, the full model across all 

functions was statistically significant using the Wilk’s λ = .123 criterion, F (40, 120.48) = 1.861, 

p = .005.  Because Wilk’s λ represents the variance unexplained by the model, 1 – λ yields the 

full model effect size of 0.877, which indicates that the full model explained a substantial 

portion, about 88% of the variance shared between the variable sets.  

 The dimension reduction analysis allows the researcher to test the hierarchical 

arrangement of functions for a statistical significance.  As noted, the full model was statistically 
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significant.  Functions 2, 3, 4, and 5 were not statistically significant, F (28, 102.38) = 1.248, p = 

.211; F (18, 82.51) = .830, p = .611; F (10, 60.00) = .655, p = .761; F (4, 31.00) = .453, p = .770, 

respectively.  However, given the Rc
2
 effects for each function, the first three functions were 

considered noteworthy in the context of this study (64.61%, 44.45%, and 23.16% of shared 

variance, respectively).  The last two functions explained only 13.97 % and 0.03%, respectively, 

of the remaining variance in the variable sets after the extraction of the prior functions.  Table 13 

presents the standardized canonical function coefficients, structure coefficients, and squared 

structure coefficients.  Looking at the full model, one sees that relevant criterion variables were 

primarily anxious/depressed, aggressive behavior, social problems, and withdrawn/depressed 

behavior.  This conclusion was supported by the squared structure coefficients.  These social 

functioning variables also tended to have the larger canonical function coefficients.  Two 

exceptions included withdrawn/depressed and social problems, which had small function 

coefficients but large structure coefficients.  This result was due to the multicollinearity that 

these two variables had with the other criterion variables.  Furthermore, all of these variables’ 

structure coefficients had the same sign indicating they were all positively related.  

 Regarding the predictor variable set in Function 1, emotional control, shift, and initiate 

were the primary contributors to the predictor synthetic variable.  Emotional control, shift, and 

initiate were positively related to the following social functioning variables: anxious/depressed, 

aggressive behavior, social problems, and withdrawn/depressed behavior.  These results are 

generally supportive of the theoretically expected relationship between executive functions and 

social functioning, and we labeled Function 1 as “behavioral regulation and social functioning in 

CT youth.”  Behavioral regulation, as defined by Gioia et al. (2000) refers to a child’s ability to 

modulate emotions and behavior and shift cognitive set.  With emotional control and shift as the 
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primary predictors of poor social functioning in CT youth followed by initiate, it appears that 

difficulties modulating or regulating emotions and difficulties with transition, change, and 

problem-solving is predictive of anxious, aggressive, and other social difficulties.  If children 

overreact to events, demonstrate sudden emotional outbursts or explosiveness, have trouble 

changing focus from one mindset to another, and are unable to independently generate ideas or 

alternative problem-solving strategies, then it would not be unexpected to see problems in the 

areas of anxiety, depression, aggression, and overall social maladjustment.  
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Table 13: Canonical Solution for Executive Functioning Ratings Predicting Social Functioning 

for Functions 1 and 2 in CT Youth 

Variable Coef rs rs
2
 

Anxious/Depressed .672 .880 77.44 

Withdrawn/Depressed -.157 .618 38.19 

Social Problems .065 .712 50.69 

Rule Breaking Behavior .056 .427 18.23 

Aggressive Behavior .516 .844 71.23 

Rc
2
    

Inhibit -.124 .334 11.16 

Shift .479 .853 72.76 

Emotional Control .734 .929 86.30 

Initiate .037 .570 32.49 

Working Memory .128 .081 00.66 

Plan/Organize -.122 .437 19.10 

Organization of Materials .030 .184 3.39 

Monitor -.136 .239 5.71 

Note.  Coef = standardized canonical function coefficients; rs = structure coefficient; rs
2
 = 

squared structure coefficient.  Noteworthy structure coefficients are in boldface.  

 

The analysis exploring the relationship between executive functioning ratings and social 

functioning with PI youth yielded five functions with squared canonical correlations (Rc
2
) of 

.668, .458, .270, .127, and .076 for each successive function.  Collectively, the full model across 

all functions was statistically significant using the Wilk’s λ = .106 criterion, F (40, 151.00) = 
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2.541, p <.001.  Because Wilk’s λ represents the variance unexplained by the model, 1 – λ yields 

the full model effect size of 0.894, which indicates that the full model explained a substantial 

portion, about 89% of the variance shared between the variable sets.  

 The dimension reduction analysis allows the researcher to test the hierarchical 

arrangement of functions for a statistical significance.  As noted, the full model was statistically 

significant, as was Function 2 with F (28, 127.62) = 1.697, p = .026.  Functions 3, 4, and 5 were 

not statistically significant, F (18, 102.31) = 1.169, p = .301; F (10, 74.00) = .838, p = .594; F (4, 

38.00) = .782, p = .544, respectively.  Given the Rc
2
 effects for each function, the first two 

functions were considered noteworthy in the context of this study (64.80% and 45.80% of shared 

variance, respectively).  The last three functions explained only 26.98%, 12.66%, and 7.61%, 

respectively, of the remaining variance in the variable sets after the extraction of the prior 

functions.  

Table 14 presents the standardized canonical function coefficients and structure 

coefficients for Functions 1 and 2.  The squared structure coefficients are also provided as well 

as the communalities (h
2
) for each variable.  Looking at the Function 1 coefficients, one sees that 

relevant criterion variables were primarily aggressive behavior, withdrawn/depressed behavior, 

and anxious/depressed behavior.  This conclusion was supported by the squared structure 

coefficients.  These social functioning variables also tended to have the larger canonical function 

coefficients.  One exception included withdrawn/depressed, which had small function 

coefficients but large structure coefficients.  This result was due to the multicollinearity that this 

variable had with the other criterion variables.  Furthermore, all of these variables’ structure 

coefficients had the same sign indicating they were all positively related.  
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 Regarding the predictor variable set in Function 1, emotional control, shift, monitor, 

inhibit, and initiate were the primary contributors to the predictor synthetic variable.  Each 

variable was positively related to the following social functioning variables: aggressive behavior, 

withdrawn/depressed behavior, and anxious/depressed behavior.  These results are generally 

supportive of the theoretically expected relationship between executive functions and social 

functioning, and we labeled Function 1 as “behavioral regulation and social functioning in PI 

youth.”  Similar to CT youth, poor behavioral regulation was predictive of aggressive, anxious, 

and depressed behaviors.  For example, as with CT youth, emotional control and shift were 

primary predictors of poor social functioning in PI youth.  Additional executive functions that 

contributed to social functioning difficulties in PI youth included monitor, inhibit, and initiate.  It 

appears that in addition to having difficulties regulating their emotions (emotional control) and 

difficulties with transition or change (shift), PI youth’s social difficulties are also impacted by 

their ability to keep track of the effect their behavior has on others (monitor), their ability to 

resist impulses and to stop their behavior at the appropriate time (inhibit), and the ability to 

independently generate ideas, responses, or problem-solving strategies (initiate).         

The second canonical function represents a second unique and independent relationship 

between the predictor and criterion variables.  The coefficients in Table 14 suggest that the only 

criterion (social functioning) variables of relevance were social problems, aggressive behavior, 

and to some extent rule-breaking behavior.  These social functioning variables were positively 

related.  As for executive function ratings, inhibit, organization, shift, and monitor were now the 

dominant predictors.  Given the nature of these variables, this function was labeled as 

“metacognition and social functioning.”  This result suggests that PI youth’s difficulties with 

social problems, aggressive behavior, and rule-breaking behavior might be explained not only by 
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behavioral regulation difficulties such as poor impulse control (inhibit) and difficulties with 

transition or change (shift), but also by metacognitive difficulties including the ability to manage 

tasks and materials (organization) and to monitor the effect their behavior has on others 

(monitor).      
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Table 14: Canonical Solution for Executive Functioning Ratings Predicting Social Functioning 

for Functions 1 and 2 in PI Youth 

 Function 1 Function 2  

Variable Coef rs rs
2
 (%) Coef rs rs

2
 (%) h

2
 (%) 

Anxious/Depressed .467 .674 45.43 .590 .412 16.97 62.40 

Withdrawn/Depressed .212 .676 45.70 .361 .212 4.49 50.19 

Social Problems -.082 .364 13.25 -.845 -.544 29.59 42.84 

Rule Breaking Behavior -.195 .273 7.45 -.084 -.448 20.07 27.52 

Aggressive Behavior .793 .788 62.09 -.395 -.465 21.62 83.71 

Rc
2
        

Inhibit .059 .506 25.60 -.286 -.605 36.60 62.20 

Shift .383 .757 57.30 .820 -.486 23.62 80.92 

Emotional Control .543 .849 72.08 -.504 -.287 8.24 80.32 

Initiate .083 .492 24.21 .228 .106 1.12 25.33 

Working Memory -.102 .089 00.79 -.068 -.005 0.003 00.79 

Plan/Organize -.020 .225 5.06 -.207 -.317 10.05 15.11 

Organization of 

Materials 

-.296 -.030 00.09 -.188 -.503 25.30 25.39 

Monitor .352 .519 26.94 -.219 -.452 20.43 47.37 

Note.  Coef = standardized canonical function coefficients; rs = structure coefficient; rs
2
 = 

squared structure coefficient; h2 = communality coefficient.  Noteworthy structure coefficients 

are in boldface.  

 

Ratings of Executive Function (BRIEF) and Social Cognition 

 A canonical correlation analysis was conducted using the BRIEF’s eight subdomains of 

executive function (Inhibit, Shift, Emotional Control, Initiate, Working Memory, Plan/Organize, 
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Organization of Materials, and Monitor) as predictors of the three social cognition variables 

(Affect Recognition, Emotion Matching, and Theory of Mind) to evaluate the multivariate shared 

relationship between the two variable sets (i.e., executive functioning and social cognition).  

Since there were no differences between ADHD subtypes on social cognition measures (research 

question 2), the groups were combined for this analysis.  The analysis yielded three functions 

with squared canonical correlations (Rc
2
) of .225, .193, and .091 for each successive function.  

Collectively, the full model across all functions was statistically significant using the Wilk’s λ = 

.569 criterion, F (24, 218.12) = 1.952, p = .007.  Because Wilk’s λ represents the variance 

unexplained by the model, 1 – λ yields the full model effect size in an r
2
 type effect size was 

0.431, which indicates that the full model explained a substantial portion, about 43% of the 

variance shared between the variable sets.  

 The dimension reduction analysis allows the researcher to test the hierarchical 

arrangement of functions for a statistical significance.  As noted, the full model was statistically 

significant, as was Function 2, F (14, 152.00) = 1.817, p = .041.  Function 3 did not explain a 

statistically significant amount of shared variance between the variable sets, F (6, 77.00) = 1.284, 

p = .275.  Given the Rc
2
 effects for each function, only the first two functions were considered 

noteworthy in the context of this study (22.5% and 19.3% of shared variance, respectively).  The 

third function explained only 9.1% of the remaining variance in the variable set after the 

extraction of the prior functions.  

 Table 15 presents the standardized canonical function coefficients and structure 

coefficients for Functions 1 and 2.  The squared structure coefficients are also provided as well 

as the communalities (h
2
) across the two functions for each variable.  Looking at the Function 1 

coefficients, one sees that Theory of Mind and Emotion Matching were the two relevant criterion 
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variables.  This conclusion was supported by the squared structure coefficients with each having 

the largest canonical function coefficients.  Furthermore, each of these variables’ structure 

coefficients had the same sign indicating they were positively related.  

 Regarding the predictor variable set in Function 1, working memory was the primary 

contributor to the predictor synthetic variable.  Working memory was positively related to 

Theory of Mind and Emotion Matching.  These results are generally supportive of the 

theoretically expected relationship between poor working memory and impaired performance on 

a theory of mind and emotion matching tasks.  Researcher’s labeled Function 1 as “working 

memory and social cognition.”  This result suggests that being able to hold information actively 

in mind for a sustained period of time (working memory) is crucial to being able to take in the 

information for understanding that others have their own thoughts, ideas, and feelings that may 

be different from one’s own and to recognize the appropriate affect given various social contexts.   

 A second unique and independent relationship between the predictor and criterion 

variables indicated that plan/organize and initiate were the dominant predictors for Emotion 

Matching.  Looking at the structure coefficients for the entire function, both plan/organize and 

initiate were inversely related to emotion matching such that as planning, organization, and 

initiative become more problematic, performance on social cognition tasks, and in this case 

Emotion Matching, declines.  For example, a child’s difficulty generating ideas, responses, or 

problem-solving strategies, as well as difficulty anticipating future events and developing 

appropriate steps to achieve a goal can likely impact their ability to understand how emotion 

relates to social context.  Given the nature of these variables, this function was labeled as 

“metacognition and social cognition.”   
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Table 15: Canonical Solution for Ratings of Executive Functioning Predicting Social Cognition 

for Functions 1 and 2 

 Function 1 Function 2  

Variable Coef rs rs
2
 (%) Coef rs rs

2
 (%) h

2
 (%) 

Affect Recognition -.278 -.147 2.16 .119 .124 1.54 3.70 

Emotion Matching .003 .753 56.70 1.593 .644 41.47 98.17 

Theory of Mind .995 .961 92.35 -1.230 .033 00.11 92.46 

Rc
2 

       

Inhibit .227 .239 5.71 .117 .108 1.16 6.87 

Shift -.642 -.439 19.27 .220 -.247 6.10 25.37 

Emotional Control -.168 -.107 1.14 -.082 -.132 1.74 2.88 

Initiate .553 .059 00.35 -.370 -.607 36.84 37.19 

Working Memory -.847 -.545 29.70 .347 -.177 3.13 32.83 

Plan/Organize .061 -.035 00.12 -1.113 -.714 50.98 51.10 

Organization of 

Materials 

.334 .349 12.18 .596 .148 2.19 14.37 

Monitor .193 .196 3.84 .121 -.129 1.66 5.50 

Note.  Coef = standardized canonical function coefficients; rs = structure coefficient; rs
2
 = 

squared structure coefficient; h
2
 = communality coefficient.  Noteworthy structure coefficients 

are in boldface.  

SUMMARY 

 Although only two hypothesized relationships were supported by this research, the 

findings of this study were able to identify other relationships that contribute to the 

understanding of social functioning in CT and PI subtypes.  As hypothesized, there were distinct 

patterns of social functioning impairment associated with ADHD by subtype.  More specifically, 

results indicated that CT youth demonstrated more social problems including aggressive and 
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rule-breaking behaviors as compared with PI youth (Research Question 1).  There were also 

distinct patterns of executive functioning impairment associated with ADHD subtypes.  

However, the pattern of impairment was different than hypothesized.  Although not statistically 

significant using a .05 criterion (actual p = .079), the effect size suggested practical differences 

with 15.52% of variance explained.  Therefore, it was interpreted that CT youth were more 

impaired than PI youth on performance based measures of executive functioning with 

impairments most pronounced on measures of vigilance and working memory (Research 

Question 3).  Supplementary analyses utilizing ratings of executive function (BRIEF) also 

indicated that CT youth were significantly different from PI youth in the areas of inhibition, self-

monitoring, and emotional control (Research Question 3).  In addressing the possible role 

executive functioning deficits may have on social functioning difficulties, it was discovered that 

difficulties with emotion regulation, shift, and initiative (BRIEF, executive functioning) were 

predictive of anxiety, aggressive behavior, social problems, and depression (CBCL, social 

functioning) in CT youth, whereas difficulties with emotion regulation, shift, monitor, inhibition, 

and initiative were predictive of aggressive behavior, depression, and anxiety in PI youth 

(Research Question 4).  Despite emerging literature that has indicated that social understanding 

or social cognition may share a role in the social functioning outcomes in children diagnosed 

with ADHD, measures of social cognition included in the current study did not predict ADHD 

subtype (Research Question 2).  In fact, when compared to the normative sample, participants 

performed in the average range on each task.  Lastly, research results indicated that impaired 

working memory was predictive of worse performance on theory of mind and emotion matching 

tasks.  Similarly, impaired planning/organization and initiative were predictive of worse 
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performance on emotion matching tasks.  See Table 16 for the summary and findings of all 

hypotheses tested. 
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Table 16: Summary of Findings 

 
Predictors 

Criterion Variables/ 

Group 
Measurement 

Significant Findings 

 

RQ 1 

Social Functioning (Social 

Problems, Aggressive Behavior, 

Rule-Breaking Behavior, 

Withdrawn/Depressed, 

Anxious/Depressed) 

CT versus PI CBCL 

CT aggressive, rule-

breaking, Social Problems > 

PI (DDA)  

RQ 2 
Social Cognition (Affect 

Recognition, Emotion Matching, 

Theory of Mind) 

CT versus PI NEPSY-II 

Social Cognition did not 

discriminate ADHD subtype 

(DDA) 

RQ 2 

Supplementary 

Affect Errors (Happy, Sad, Anger, 

Fear, Disgust, Neutral) 
CT versus PI NEPSY-II 

Affect Errors did not 

discriminate ADHD subtype 

(DDA) 

 

RQ 3 

Executive Functioning (Inhibition = 

CPT-II Commission Errors; 

Vigilance = CPT-II Omission 

Errors, Variability; Processing 

Speed = WISC-IV Symbol Search, 

Coding; Working Memory = 

WISC-IV Digit Span Backward, 

Letter Number Sequencing) 

CT versus PI 

Lab 

Measures of 

EF 

Lab measures did not 

discriminate ADHD subtype 

at a .05 level.  

CT vigilance (Omissions 

and Variability) and 

working memory (Digit 

Span Backward) > PI 

(DDA) 

RQ 3 

Supplementary 

Ratings of Executive Functioning 

(Inhibit, Shift, Emotional Control, 

Initiate, Working Memory, 

Plan/Organize, Organization of 

Materials, Monitor) 

CT versus PI BRIEF 

CT Inhibit, Self-monitoring, 

emotional control > PI 

(DDA) 
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Table 16 (continued) 

 

RQ 4 
Social Cognition (Affect 

Recognition, Emotion Matching, 

Theory of Mind) 

Social Functioning 

(Social Problems, 

Aggressive Behavior, 

Rule-Breaking 

Behavior, 

Withdrawn/Depressed, 

Anxious/Depressed) 

NEPSY-II 

CBCL 

No significant relationship 

(CCA) 

RQ 4 

Executive Functioning (Inhibition = 

CPT-II Commission Errors; 

Vigilance = CPT-II Omission 

Errors, Variability; Processing 

Speed = WISC-IV Symbol Search, 

Coding; Working Memory = 

WISC-IV Digit Span Backward, 

Letter Number Sequencing) 

Social Functioning 

(Social Problems, 

Aggressive Behavior, 

Rule-Breaking 

Behavior, 

Withdrawn/Depressed, 

Anxious/Depressed) 

Lab 

Measures of 

EF 

CBCL 

No significant relationship 

with CT or PI groups 

(CCA) 

RQ 4 

Ratings of Executive Functioning 

(Inhibit, Shift, Emotional Control, 

Initiate, Working Memory, 

Plan/Organize, Organization of 

Materials, Monitor) 

Social Functioning 

(Social Problems, 

Aggressive Behavior, 

Rule-Breaking 

Behavior, 

Withdrawn/Depressed, 

Anxious/Depressed) 

BRIEF 

CBCL 

Difficulties with emotion 

control, shift, and initiate 

predictive of anxious/ 

depressed, aggressive , 

social , and withdrawn/ 

depressed behaviors in CT 

youth (CCA); 

Emotion control, shift, 

monitor, inhibit, and initiate 

predictive of aggressive, 

withdrawn/depressed, and 

anxious/depressed 

behaviors in PI (CCA)  
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Table 16 (continued) 

 

RQ 4 

Ratings of Executive Functioning 

(Inhibit, Shift, Emotional Control, 

Initiate, Working Memory, 

Plan/Organize, Organization of 

Materials, Monitor) 

Social Cognition 

(Affect Recognition, 

Emotion Matching, 

Theory of Mind) 

BRIEF 

NEPSY-II 

Impaired working memory 

predictive of worse 

performance on Theory of 

Mind and Emotion 

Matching; Impaired 

plan/organization and 

initiate predictive of worse 

performance on Emotion 

Matching (CCA) 
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CHAPTER 5: CONCLUSIONS AND IMPLICATIONS 

CONCLUSIONS 

This research study was designed to identify the factors that predict social 

functioning impairments in children with ADHD as well as differentiate between ADHD, 

PI and CT subtypes.  Participants consisted of 89 children and adolescents with ages 

ranging from 6 to 16 years (M = 10.19, SD = 2.76) who were referred to a private practice 

clinic providing neuropsychological assessment services for a comprehensive evaluation.  

Forty-nine children met the diagnostic criteria for ADHD, Predominantly Inattentive 

Subtype (PI), and 40 met the diagnostic criteria for ADHD, Combined Type (CT).  There 

were 66 males (74.2%) who participated in this study and 23 females (25.8%).  

Ethnicities of the participants were 79.8% Caucasian, 9% Latino, 1.1% African 

American, 1.1% Asian American, and 8.9% biracial/other. 

The ADHD subtypes did not differ in their General Ability Index scores or in 

their socioeconomic status.  They did differ in age and grade level with PI children being 

significantly older and enrolled in higher grade levels than CT children.  This is 

consistent with what has been reported in the literature.  For example, according to the 

DSM-IV field trials, CT children on average had an earlier onset and age of referral than 

PI children (Lahey et al., 1994).  It has been suggested that this may be due to the idea 

that behaviors associated with CT children tend to be more overt and disruptive at an 

earlier age (Gaub & Carlson, 1997).  This is also consistent with what has been described 

in the literature as the developmental nature of ADHD symptom expression (Biederman 

et al., 2000).  Symptoms of hyperactivity and impulsivity tend to decline at a higher rate 
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and at an earlier age than symptoms of inattention.  As a result, older youth often meet 

the criteria for ADHD, PI. 

An analysis of ADHD subtype differences in co-morbid diagnoses could not be 

conducted since over 50% of the expected cells contained fewer than 5 subjects.  This 

violates an assumption for the Chi Square test; therefore, subtype group differences were 

analyzed qualitatively.  Fourteen PI youth (28.5%) in the current study were diagnosed 

with a learning disability with the majority having a co-occurring Reading Disorder 

diagnosis.  For CT youth, eight (20.0%) were diagnosed with learning disability, with the 

majority also having a co-occurring Reading Disorder diagnosis.  According to the 

literature, it is a common finding that there is an increased prevalence of academic 

problems among children with ADHD, and it has been suggested that attention and 

learning problems are interrelated and usually coexist (Mayes, Calhoun, & Crowell, 

2000).  In fact, it has been estimated that between 20 and 50 percent of children with 

ADHD also have a learning disability (Barkley, 2006).  While evidence exists that both 

PI and CT youth have a greater risk for academic underachievement, studies examining 

differences between ADHD subtypes offer mixed results.  Hynd et al. (1991) learned that 

the inattentive subtype is more likely to have greater impairments in mathematics, 

reading, and spelling than the combined subtype.  In contrast, both Nigg et al. (2002) and 

Faraone et al. (2006) learned that CT youth had significantly more co-occurring learning 

disabilities than PI youth.  One hypothesis for group differences in the current study is the 

idea that PI youth were initially referred for an evaluation due to co-occurring learning 

difficulties; whereas CT youth were more likely to be referred for co-occurring 
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difficulties with disruptive and oppositional behavior.  None of the PI youth included in 

the current study had a co-morbid disruptive behavior disorder diagnosis, whereas five 

(12.5%) CT youth had a co-occurring diagnosis of Oppositional Defiant Disorder.   

As suggested by Milich et al. (2001), subtype groups in the current study 

appeared to be stringently delineated according to symptoms of inattention and 

hyperactivity/impulsivity.  Statistically, the two subtypes differed significantly on 

hyperactivity severity scores as measured on parent completed SNAP-IV questionnaires, 

but they did not differ on inattention severity scores.  As expected, participants included 

in the CT group had a significantly higher average level of hyperactivity symptom 

endorsement on the SNAP-IV than did participants in the PI group.  Therefore, the 

researchers are more confident that each group in the current sample represents two 

distinctly different groups consistent with research indicating that PI and CT subtypes are 

distinctly different disorders (Barkley, 2006; Diamond, 2005; Gadow et al., 2004; Milich 

et al., 2001). 

The first research question explored ADHD subtype differences in social 

impairment as measured by parent ratings on the CBCL.  Data was collected on the five 

social functioning variables from the CBCL which included Social Problems, Aggressive 

Behavior, Rule-Breaking Behavior, Withdrawn/Depressed behavior, and 

Anxious/Depressed behavior.  The analyses included use of a multivariate technique, 

descriptive discriminant analysis to avoid inflating experiment wise Type I error rates and 

to account for variables that are correlated and interact simultaneously (Sherry, 2006).  
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 As hypothesized and consistent with past research, results from the research 

study indicated that CT youth demonstrated more aggressive and rule-breaking behavior 

and to some extent, displayed more social problems as compared with PI youth.  Previous 

research has indicated that CT children exhibit more aggressive and oppositional 

problems and are more likely to meet criteria for Oppositional Defiant Disorder or 

Conduct Disorder than PI children (Eiraldi, Power, & Nezu, 1997; Morgan, Hynd, 

Riccio, & Hall, 1998).  In addition, CT children have been shown to display higher levels 

of emotional dysregulation (Maedgen & Carlson, 2000).  PI children have previously 

demonstrated no evidence of impaired emotional dysregulation, but they have displayed 

high levels of passivity and withdrawal from interpersonal relationships as compared to 

CT and control children (Maedgen & Carlson, 2000).  PI children have also been shown 

to have higher rates of comorbid internalizing problems than normal controls (Carlson & 

Mann, 2000).  For example, comorbid anxiety and depressive disorders were more 

common in ADHD, PI than with the hyperactive subtypes (Lahey et al., 1997).  

Research question two asked if performance on social cognition measures reliably 

discriminated between ADHD subtypes.  Past research that has investigated facial affect 

recognition and affect recognition in relation to social context among children diagnosed 

with ADHD demonstrated children and adolescents diagnosed with ADHD perform 

worse than typically developing children on facial affect recognition tasks (Corbett & 

Glidden, 2000; Rapport et al., 2002) even when presented in the context of a social 

situation (DaFonseca et al., 2009; Downs & Smith, 2004; Hughes et al., 1998; Yuill & 

Lyon, 2007).  These findings have important implications to consider when developing 
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systematized treatment strategies for children with ADHD.  If there are indeed deficits in 

social cognition, and there are unique differences between the ADHD subtypes, then 

psychosocial interventions should target the deficits in skills.  Unfortunately, current 

literature in this area has either not specified subtype (Yuill & Lyon, 2007) or included 

only children or adults diagnosed with the combined subtype (DaFonseca et al., 2009; 

Downs & Smith, 2004; Hughes et al., 1998).    

In the current study, data was collected on three measures of social cognition 

(Affect Recognition, Emotion Matching, and Theory of Mind), and it was hypothesized 

that CT children would demonstrate greater social cognition deficits as measured by the 

affect recognition and emotion matching tasks as compared to PI children.  The 

researchers learned that measures of social cognition did not predict ADHD subtype in 

the current study.  In fact, when compared to the normative sample, participants 

performed in the average range on each task.  As a group, they did not display deficits in 

social perception despite reports provided in the NEPSY-II manual that a sample of 55 

children diagnosed with ADHD, CT performed lower on the Affect Recognition task than 

controls (Korkman et al., 2007).    

An additional descriptive discriminant analysis was conducted to determine if 

errors in affect recognition reliably discriminated between ADHD subtypes.  The Affect 

Recognition subtest includes the ability to recognize happy, sad, anger, fear, disgust, and 

neutral affect from photographs of faces.  The results indicated that errors in affect 

recognition did not predict ADHD subtype. 
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Research question one demonstrated that CT and PI children differ in their 

patterns of social dysfunction with CT youth rated as having greater social problems with 

more aggressive and rule-breaking behaviors.  It appears that in this sample of children 

diagnosed with ADHD the ability to recognize affect and understand others’ perspectives 

did not appear to contribute to their social maladjustment.  In sum, it does not appear 

social cognition is an independent risk factor associated with poor social functioning 

among children with ADHD.  

Crick and Dodge (1994) outlined six social information processing steps children 

encounter when faced with a social situation: 1) encoding of situational cues, 2) 

interpretation of cues, 3) clarification of goals, 4) response access or construction, 5) 

response decision, and 6) behavioral enactment.  Based on this model, it appears children 

in this sample were able to adequately focus on, attend to, and interpret affective cues.  

Additional research questions will assess if deficits in executive functioning interfered 

with the latter steps in Crick and Dodge’s model.       

Research question three asked if measures of vigilance, processing speed, 

working memory, and inhibition could discriminate between PI and CT subtypes.  

Researchers specifically hypothesized that PI children would demonstrate greater deficits 

on the vigilance and processing speed measures while CT children would demonstrate 

greater deficits on the inhibition measures.  Based upon the research study, one 

interpretation is that there was no evidence of EF deficits on performance based measures 

of working memory, inhibition, vigilance, and processing speed.  Although there is 

consistent evidence linking ADHD to executive functioning deficits (Barkley, 1997; 
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Chhabildas et al., 2001; Nigg, 2000; Willcutt et al., 2005), the current finding is in 

agreement with other studies that have assessed the proportion of cases that are 

individually classified as clinically impaired on performance-based measures of EF 

(Barkley & Fischer, 2011; Jonsdottir, Bouma, Sergeant, & Scherder, 2006; Willcutt et al., 

2005).  Specifically, it has been shown that in group comparison studies (i.e., clinical 

versus nonclinical control groups) there has been notable evidence of impairment in EF’s; 

however, when looked at individually, only a minority of cases could be classified as 

clinically impaired on tasks of EF (Jonsdottir et al., 2006; Willcutt et al., 2005).  For 

example, in a study examining the relationship between neuropsychological measures of 

attention/executive functions and behavioral symptoms of ADHD, results indicated that 

their clinical group scored lower than the comparison normal control group on measures 

of nonverbal planning, monitoring, self-regulation, problem-solving, and selective and 

sustained attention, but they still performed well within the average range when 

compared to means and standard deviations (Jonsdottir et al., 2006).  Some researchers 

have concluded that these types of findings do not support the EF theory of ADHD which 

emphasizes the central role of EF in the disorder (Barkley, 1997; Chhabildas et al., 2001; 

Nigg, 2000; Willcutt et al., 2005).  However, it has also been concluded that the reason 

why EF tests have shown deficits in only a minority of cases despite the long line of 

research that support EF deficits in ADHD, is the low ecological validity of the EF tests 

that are available (Barkley & Murphy, 2011).  Ecological validity refers to the functional 

and predictive relationship between a person’s performance on a set of tests and their 

behavior in a variety of real-world situations (Sbordone & Long, 1998).   
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It is also important to consider the relationship between rating scales of EF and 

performance-based measures of EF.  Past research has learned that EF tests correlate 

poorly with self-ratings and ratings by caregivers of everyday EF in children with various 

neurological injuries (Anderson et al., 2002; Mangeot et al., 2002).  Specific to ADHD, 

there is also evidence that a weak correlation between EF ratings and tests in children 

exists (Gioia et al., 2000).  In the current study, a correlation between the BRIEF EF 

scales and performance-based tests of EF were small and not significant which is 

consistent with past research (Anderson et al., 2002; Gioia et al., 2000; Mangeot et al., 

2002).  Therefore, EF tests may not be evaluating the same constructs as are ratings of EF 

(Barkley & Murphy, 2011), which is not unexpected given the nature of 

neuropsychological tests.  That is, many tests of EF that are routinely used in clinical 

settings involve multiple neurocognitive domains.  Even something as simple as the 

Grooved Pegboard (Klove, 1963; Reitan, 1969) requires vision, hearing, language 

comprehension, processing speed, in addition to fine motor speed and dexterity which it 

is routinely designed to assess.  Executive functions generally refer to a multifaceted 

function that involves organizing and setting priorities, focusing, and shifting focus, 

regulating alertness, sustaining effort, monitoring, self-regulating behaviors, and 

regulating the mind’s processing speed and output (Brown, 2008).  Hence, since there is 

not a unanimous consensus on an EF definition, there tends to not be a consistent 

inclusion of certain EF measures in research.  

Research regarding the relationship between executive functions and intelligence 

(Antshel et al., 2010; Mahone et al., 2002) provides another possible explanation for the 
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current findings that mean scores across all performance-based measures of EF utilized in 

the study were in the average range regardless of ADHD subtype.  A concern is that 

many EF measures are often found to be significantly influenced by intelligence.  For 

example, Mahone et al. (2002) examined the relationship between IQ and performance on 

commonly used performance-based measures of EF.  After controlling for age, sex, 

Learning Disability, and ADHD status, there was a significant relationship between IQ 

and performance-based measures of EF.  Specifically, researchers learned that both 

ADHD and control groups performed better with higher IQ.  In addition, they learned that 

there were no significant group differences between children with ADHD and controls at 

high or superior IQ levels.  Among the average IQ participants, there was a significant 

difference between the ADHD group and controls on three out of the five EF measures 

(self-organization, inhibitory control, response variability).  It was therefore concluded 

that among children with above average IQ, performance-based measures of EF have 

poorer discriminatory power.  In the current study, the groups consisted of predominantly 

Caucasian youth from middle to high SES families.  The majority of the current sample 

had parents who obtained a 4-year degree or graduate training and held professional 

positions in their workplace.  Nearly half of the sample had an IQ in the high average or 

superior range which may suggest that the performance-based measures of EF had poor 

discriminatory power.        

Alternatively, when interpreting research question 3 findings in a provisional 

manner, executive functions largely associated with inattention (vigilance, processing 

speed, and working memory) best predicted subtype differences.  Specifically, 
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performance-based measures of vigilance, processing speed, and working memory were 

more impaired in CT youth as compared to PI youth.  Research results did not find 

inhibition to discriminate between subtypes despite the expectation that children with 

significant hyperactivity/impulsivity would be expected to be impaired on measures of 

inhibition.  Although this is contrary to prediction, it is consistent with the idea that CT 

youth would also be impaired on tasks of processing speed and vigilance since they share 

elevations in symptoms of inattention with PI youth.  This explanation is consistent with 

past research that has indicated that symptoms of inattention, rather than symptoms of 

hyperactivity/impulsivity, are associated with neuropsychological impairment.  

Chhabildas et al. (2001) noted that the two subtypes (CT and PI) had similar profiles, and 

their study failed to find support for distinct subtype profiles.        

A specific aim of the current study was to determine the nature and pattern of EF 

in the social lives of children diagnosed with different ADHD subtypes.  Fortunately, to 

assess EF, both performance-based measures of EF as well as parent ratings of EF were 

included in the present study.  This multifaceted approach allowed for an exploration to 

determine which approach may be more helpful in evaluating the impact of EF on social 

functioning difficulties in children with ADHD.  Taking into account previous research 

findings, it was hypothesized that functioning as measured on EF ratings would be 

strongly related to measures of social functioning impairment.   

In the current study, the EF parent ratings on the BRIEF were more highly 

associated with measures of poor social functioning (social problems, aggressive 

behavior, rule-breaking behavior, anxious/depressed, withdrawn/depressed) than the EF 
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tests, most of which were unrelated to these domains of social functioning.  These results 

are consistent with prior research showing that EF ratings, more so than EF performance-

based measures, are more strongly associated with impairment in major life activities 

(Barkley & Murphy, 2011).     

In the present study, CT youth had greater impairments with inhibition, self-

monitoring, and emotional control when compared with PI youth on the BRIEF parent 

ratings.  This is consistent with previous research that has indicated CT youth are more 

likely to have difficulties with response inhibition and resistance to distraction (Barkley, 

2006).  

Research question four asked about the relationship among social cognition, 

social functioning, and executive functioning in children diagnosed with ADHD.  

Specifically, researchers hypothesized that measures of social cognition and executive 

functioning would predict social functioning impairments, and measures of executive 

functioning would predict social cognitive deficits.  When assessing the impact of social 

cognition on social functioning, researchers learned that the full model across all 

functions was not statistically significant and only 6.8% of the variance was shared 

between the variable sets.  It appears that in this sample of children with ADHD, the 

ability to recognize affect and understand others’ perspectives does not appear to be 

contributing to their social maladjustment.  Another possible explanation for the findings 

is that the nature of the stimuli used in the study may have lacked a level of complexity to 

elicit differences in perception of emotion, perceptions, and intentions of others making 

this a limitation of the study.   
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 When assessing the impact of executive functioning on social functioning, 

researchers learned that the full model across all functions was not statistically 

significant.  There was no relationship between performance-based measures of EF and 

social functioning.  Alternatively, when assessing the impact of EF parent ratings on 

social functioning in CT youth, researchers learned that deficits in executive functioning 

domains including emotional control, shift, and initiate are related to social functioning 

difficulties including anxiety, aggressive behavior, and depressed mood.  With emotional 

control and shift as the primary predictors of poor social functioning in CT youth, it 

appears that difficulties modulating or regulating emotions and difficulties with 

transition, change, and problem-solving are predictive of anxious, aggressive, and other 

social difficulties.  For example, if children overreact to events, demonstrate sudden 

emotional outbursts or explosiveness, have trouble changing focus from one mindset to 

another, and are unable to independently generate ideas or alternative problem-solving 

strategies, then it could be expected to observe social problems such as anxiety, 

depressed mood, aggression, and overall social maladjustment. 

 When assessing the impact of EF parent ratings on social functioning in PI youth, 

poor behavioral regulation was predictive of aggressive, anxious, and depressed mood 

similar to CT youth.  Specifically, emotional control and shift were primary predictors of 

poor social functioning in PI youth.  Secondary predictors included monitor, inhibit, and 

initiate.  The research suggests that in addition to having difficulties regulating their 

emotions (emotional control) and difficulties with transition or change (shift), PI youth’s 

social difficulties are also impacted by their ability to keep track of the effect their 
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behavior has on others (monitor), their ability to resist impulses and to stop their behavior 

at appropriate times (inhibit), and the ability to independently generate ideas, responses, 

or problem-solving strategies (initiate).         

 Based upon the research study, it appears that executive functioning difficulties 

specifically in the areas of emotional control and shifting are primary predictors of 

aggressive behavior and anxiety for both ADHD subtypes. 

LIMITATIONS 

There are several limitations with this study.  First, the age range from 6 to 16 

years (mean age of 10 years) creates a broad range of developmental competencies and 

expectations.  As a child matures and develops, it is expected that an adolescent will 

possess higher cognitive and social skills as compared to a younger child.  The 

researchers accounted for broad age differences by utilizing standard T-scores on 

measures of social cognition, executive functioning, and social functioning.   

Secondly, the research study utilized a convenient sample, and the response rate 

of eligible participant families was low (28%).  Families who did not respond may have 

children who experience significant social and behavioral difficulties.  In addition, the 

majority of families identified as Caucasian and were representative of higher SES levels.  

It is possible that these limitations may have skewed results. 

The research study analyzed parent ratings of EF (BRIEF) and social functioning 

(CBCL), so the study may have also been vulnerable to parent biased responding by 

either underestimating or overestimating their child’s difficulties and abilities.  In 

addition, the high correlation between variable sets could be partly due to consistency in 
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parent responses across measures.  If parents reported significant cognitive difficulties, it 

is likely that they also reported significant social difficulties.  The data collection was 

also conducted at one neuropsychology clinic located in the southwestern region of the 

US, so findings may not be generalizable to the population.  

When reviewing research question two (social cognition differences between 

ADHD subtypes), unfortunately, the nature of the stimuli used in the current study may 

have lacked a level of complexity to elicit differences in perception of emotion in facial 

expressions.  For instance, past research has indicated that fundamental abilities in facial 

affect recognition were intact in individuals with ADHD (Rapport et al., 2002).  Rather, it 

was only when researchers accounted for heightened emotional responsivity in 

individuals with ADHD that evidence of deficits in affect recognition was revealed.  

Emotional intensity appeared to moderate the ability to recognize affect such that 

individuals with ADHD who were experiencing substantially higher levels of emotional 

intensity were less able to accurately identify emotions (Rapport et al., 2002).  Although 

the current study indicated children diagnosed with ADHD have minimal difficulty 

identifying appropriate emotions in others, they may still have difficulty with their own 

emotional expression, regulation, and understanding.   

Another limitation of the study is that the items included in the Theory of Mind 

task covered a variety of theory of mind constructs including seeing leads to knowing, 

false belief, recognizing mental states, imitation/pretending, mental-physical distinction, 

bluff, double bluff, appearance-reality, and understanding figurative language (Korkman 
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et al., 2007).  With only one or two items per construct, these concepts may not have 

been significantly addressed to elicit any potential patterns of difficulty.     

When reviewing research question three it appears there may have been 

limitations with the EF test batteries utilized during the study.  Measures of EF were 

selected from a variety of measures commonly used in clinical practice based on previous 

literature and in an effort to obtain a diverse sampling of the skills that contribute to the 

construct of EF.  Although these instruments appear to measure distinct skills, measures 

of EF utilized in the study were significantly correlated with each other.  Therefore, they 

share common variance.  The current study attempted to compensate for this limitation by 

supplementing performance-based neuropsychological measures of EF with a caregiver 

rating scale geared towards measurement of EF (i.e., BRIEF) because it provided a more 

ecologically valid set of conclusions about the daily functioning of children and 

adolescents.  However, it may be that other EF instruments may have provided different 

findings suggesting ADHD subtype differences.  Still, previous studies exploring the 

relationship between performance-based measures of EF and EF ratings have used 

different EF assessment measures with similar findings as the present study (Barkley & 

Fischer, 2011).  The BRIEF may be more representative of “real world” impairments in 

functioning that do not always appear in the structured setting that accompanies 

assessment of performance-based measures of EF.   

IMPLICATIONS 

Treatment providers may be better informed of needed interventions designed for 

specific ADHD subtypes.  For clinicians and parents, increased understanding of children 
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and adolescent ADHD subtype differences in relation to social functioning may lead to 

specialized treatment interventions allowing for increased empathic awareness, patience, 

understanding, and lower rates of compassion fatigue.  

Results from the research study indicated that CT youth demonstrated more 

aggressive behavior, rule-breaking behavior, and to some extent, more social problems as 

compared with PI youth as has been suggested in previous related research (Maedgen & 

Carlson, 2000).  These results suggest children and adolescents diagnosed with different 

ADHD subtypes may benefit from specialized treatment approaches.  For example, CT 

youth have shown to respond better to medication interventions while PI youth have not 

shown this same effect.  Deficits in the ability to understand, consider, or perceive how 

others might be thinking significantly impacts many aspects of daily life.  Lacking the 

understanding of communication or social interactions and the perception of how others 

may be feeling interrupts the flow and rhythm of human interactions. 

There are indications in the present research that children and adolescents 

diagnosed with either ADHD subtype are able to pass simple affect recognition and 

theory of mind tasks, despite possible difficulty with more complex tasks, including real 

life application of theory of mind constructs in social and communicative interactions 

(Twachtman-Cullen, 1998).  The current research provides a better understanding of why 

social functioning deficits may not be due to a social cognition deficit, but rather a 

performance deficit related to EF difficulties as described in Gresham’s model (1986).  

For example, children diagnosed with ADHD, PI may require not only behavioral 

intervention strategies such as impulse management and self-regulation tools, but also 
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cognitive interventions to address their difficulties with self-monitoring and poor 

initiation.  Alternatively, children diagnosed with ADHD, CT may benefit more from 

specific interventions focused on behavioral regulation and problem-solving skills as well 

as change tolerance to address difficulties primarily associated with poor emotion control 

and shifting.  Successful peer interactions may serve as a protective factor that may help 

children succeed in the face of adverse situations.  Determining the underlying correlates 

of poor social functioning and thus peer conflict can help to elucidate the factors that 

contribute to children who can successfully negotiate adversities (Ollendick et al., 1992).  

Research question three provides clinical relevance when conducting evaluations 

for the determination of ADHD.  Test performance on measures of EF in high IQ 

children may not necessarily be associated with real world functioning particularly when 

performance is not impaired when assessed during the evaluation.  In addition, the 

structure inherent in the testing situation may allow high IQ children to perform within 

the average range on measures of EF even though they may continue to struggle in the 

classroom setting or when working independently.  

As previously mentioned in Chapter 2, there are multiple influences on a child’s 

development including social, environmental, familial, and psychological risk factors.  

Therefore, it is important that treatment interventions be multisystemic to address a 

variety of contextual contributors to a child’s development.  Treatment interventions need 

to include not only individual and family interventions, but also need to include school, 

home, and community factors as well.  Unfortunately, many of these youth may become 

involved in the juvenile justice system and or child protective services.  These agencies 
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may be better served from education and consultation with evaluators providing a 

comprehensive mood assessment during neuropsychological evaluations.  These agencies 

may also benefit from education and consultation focusing on maximizing intervention 

needs based on ADHD subtypes.     

SUGGESTED FURTHER RESEARCH 

The results and limitations of this study suggest some areas for further research.  

First, future research should focus on assessing social cognition and the social 

functioning of youth diagnosed with ADHD by utilizing measures with better ecological 

validity than the experimental methods used in the current study.  Suggestions include 

sociometric studies, peer ratings, and observational data.  Future research should also 

focus on particular constructs of theory of mind in greater detail.  In addition, measures 

of emotional intelligence that assess awareness of self and others’ affective experiences 

may be utilized for social cognition comparisons between ADHD subtypes.  
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