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Abstract 

 

Deficits in executive functioning (EF) often translate to significant impairment in real-life 

situations. EF can be assessed by performance-based tests or through the use of behavior ratings; 

however, most research has found little to no associations between performance-based EF tests 

and parent ratings. ADHD is a neurodevelopmental disorder characterized by EF deficits, but 

some studies have found differences on EF measures between subtypes of ADHD. The first aim 

of this study is to examine the convergent validity between the D-KEFS CWIT, a performance-

based EF task, and the recently revised three-factor BRIEF.  The second aim of this study is to 

examine whether there are differences between ADHD-I and ADHD-HI/C subtypes on either of 

these EF measures. A sample of 49 children with ADHD, aged 6 to 12 years, were administered 

the D-KEFS CWIT and their parents were given the BRIEF to complete. No significant 

correlations between Condition 3 of the CWIT and the new Self-Monitor and Inhibit subdomains 

of the BRIEF were obtained, but the Shift subdomain of the BRIEF significantly correlated with 

Condition 3. Participants with ADHD-HI/C were rated by parents as having greater executive 

dysfunction compared to participants with ADHD-I. No significant differences between subtypes 

were observed on the CWIT after controlling for symptoms of inattention. It would be beneficial 

to continue developing EF measures with the goal of greater convergent validity between 

performance-based and informant-report measures. Also, more research should be conducted in 

identifying differences between ADHD subtypes in their EF profiles as it can potentially aid in 

improving evaluation and treatment of this disorder.  Keywords: ADHD, BRIEF, D-KEFS, 

convergent validity, Color-word interference test
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CHAPTER ONE 

 

Introduction 

Executive functioning (EF) is a theoretical construct with various definitions, each of 

which agrees that it includes the skills that are necessary in order to engage in purposeful and 

goal oriented activities (Anderson, 1998). These executive functions are governed by the frontal 

lobes and include, but are not limited to, various abilities such as: set shifting, hypothesis 

generation, problem solving, concept formation, abstract reasoning, planning, organization, goal 

setting, fluency, working memory, inhibition, self-monitoring, initiative, self-control, 

mental/cognitive flexibility, attentional control, anticipation, estimation, behavioral regulation, 

common sense, and creativity. These frontal regions of the brain are relatively immature 

throughout the childhood years, explaining why children often exhibit poor organizational skills, 

attentional capacity, problem solving abilities, and other abilities related to EF (Damasio, 

Grabowski, Frank, Galaburda, & Damasio, 1994). Many of these EF subdomains continue to 

develop through early adulthood; however, the subdomain of inhibition, which involves the 

ability to self-regulate and resist acting on impulse, is regarded as one of the first executive 

functions to appear, and one that remains stable at an early age (Anderson, Anderson, Northam, 

Jacobs, & Catroppa, 2001; Smidts, Jacobs, & Anderson, 2004). Some have even suggested that 

inhibition is a primary facet of executive functioning, with a number of theoretical models 

focused on understanding the subdomain of inhibition in order to better understand EF as a 

whole (Barkley & Grodzinsky, 1994; Fuster, 1989; Roberts & Pennington, 1996). 
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Executive functions play an integral role in both our ability to function cognitively and 

emotionally (Gioia & Isquith, 2004). Research has established that EF deficits lead to a 

globalized dysfunction across numerous settings, further suggesting that EF acts as the control 

center or “executive” of all thoughts, feelings, and behaviors carried out by an individual 

(Denckla, 1996; Gioia, Isquith, Retzlaff, & Pratt, 2001; Ylvisaker & DeBonnis, 2000). While the 

Diagnostic and Statistical Manual of Mental Disorders (4
th

 ed.) does not officially recognize an 

individual with a disorder of executive functioning (DSM-IV; American Psychiatric Association, 

2000), many researchers have found EF deficits to be correlated with the presence of psychiatric 

disorders such as Obsessive-Compulsive Disorder, Bipolar Disorder, and Attention-

Deficit/Hyperactivity Disorder (ADHD) (Moritz et al., 2002). In particular, the diagnosis of 

ADHD is frequently associated with EF dysfunction, and individuals with ADHD therefore are 

appropriate participants to use in studies of EF (Nigg, 2006; Willcutt, Doyle, Nigg, Faraone, & 

Pennington, 2005). 

Measurement of EF has traditionally utilized performance-based measures to gauge an 

individual’s executive functioning abilities, such as the Stroop Test (Golden, 1978) which is 

purported to assess the EF subdomain of inhibition. However, numerous objections surfaced as 

to the ability of performance-based tests to truly assess for EF-deficits in real-world settings. 

These objections contended that the typical testing environment is ecologically invalid and 

therefore unlikely to accurately appraise an individual’s EF abilities in social, educational, and 

vocational contexts (Cripe, 1996, Sbordone, 1996, Silver, 2000). As a result, the Behavior Rating 

Inventory of Executive Function (BRIEF; Gioia, Isquith, Guy, & Kenworthy, 2000) was 
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developed. The BRIEF is a questionnaire that includes a Parent form and Teacher form which is 

used to assess a child’s executive functioning abilities in two ecologically valid environments: at 

home and in the classroom. Answers provided on each of these forms are then divided among 

eight subdomains of executive functioning (Inhibit, Shift, Emotional Control, Initiate, Working 

Memory, Plan/Organize, Organization of Materials, and Monitor). These subdomains are further 

grouped into two composites: Behavioral Regulation Index (Inhibit, Shift, and Emotional 

Control) and Metacognition Index (Initiate, Working Memory, Plan/Organize, Organization of 

Materials, and Monitor). Although the BRIEF was developed to fulfill the need for ecologically 

valid assessment, most contemporary research studies have found only moderate correlations 

between the BRIEF and performance-based measures at best (e.g., Parrish et al., 2007; Toplak, 

Bucciarelli, Jain, & Tannock, 2009). Several explanations for this lack of agreement have been 

offered, such as a generalized interpretation which proposes that performance-based tests provide 

a look into an individual’s EF capacity in optimal circumstances, where they are free from 

distractions or interruptions, while informant reports such as the BRIEF afford the opportunity to 

see the application of EF abilities in natural environments (McAuley, Chen, Goos, Schachar, & 

Crosbie, 2010; Silver, 2012). However, others have commented that the BRIEF may be assessing 

for different executive functions than originally theorized, thereby explaining the inconsistencies 

between BRIEF scores and performance-based testing results and warranting further 

investigation of the BRIEF’s index composites (Alloway, Gathercole, Holmes, Place, Elliot, & 

Hilton, 2009; Mahone et al., 2002; Toplak, Bucciarelli, Jain, & Tannock, 2009). In addressing 

the discrepancy between the BRIEF and performance-based measures, the developers of the 
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BRIEF reviewed the BRIEF items and found that the Monitor scale actually measured two 

separate dimensions. Consequently, they divided the Monitor scale into two: a Self-Monitor 

scale which addresses the effect of behavior on others and a Task-Monitor scale that addresses 

activities related to tasks (Gioia & Isquith, 2002). Following this discovery, Gioia, Isquith, 

Retzlaff, and Espy (2002) conducted a factor analytic study and found that a three-factor format 

of the BRIEF was a better fit for the clinical scales than the original two-factor format. The 

primary aim of this study is to examine the BRIEF three-factor format and its correlations with 

performance-based testing of EF by comparing performance on the latest version of the Stroop 

test, the Delis-Kaplan Executive Functioning System’s Color-Word Interference Test (D-KEFS; 

Delis, Kaplan, & Kramer, 2001), with subdomain scores from the new Behavioral Regulation 

Index (Self-Monitor and Inhibit). 

Additionally, with regard to ADHD and EF deficits, many studies have found significant 

differences on performance-based measures between subtypes of ADHD (Predominantly 

Inattentive type [ADHD-I]; Predominantly Hyperactive-Impulsive type [ADHD-HI]; Combined 

type [ADHD-C]), with individuals diagnosed as ADHD-I exhibiting poorer performance on tests 

of EF compared to individuals with ADHD-HI, as well as ADHD-C when controlling for 

symptoms of inattention (Chhabildas, Pennington, & Willcutt, 2001; Nigg, Blaskey, Huang-

Pollock, & Rappley, 2002; van Mourik, Oosterlaan, & Sergeant, 2005). The implications of these 

findings suggest that ADHD-I and ADHD-HI may be linked to impairments within separate 

subdomains of EF, or perhaps that symptoms of ADHD-HI are not associated with significant EF 

deficits when disassociated from symptoms of inattention. Therefore, the secondary aim of this 
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study is to observe whether there are any differences between ADHD subtypes in their 

performance on the D-KEFS Color-Word Interference Test and their test profiles on the BRIEF. 

It is postulated that the three-factor BRIEF format may add to the knowledge base concerning 

key problem areas of EF in ADHD as a whole, as well as illuminate any differences between 

ADHD-I and ADHD-HI in terms of executive functioning subdomains. 
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CHAPTER TWO 

 

Review of the Literature 

 

DEFINITION OF EXECUTIVE FUNCTIONING 

Many definitions of EF have been proposed throughout the years, often having overlap in 

their meaning. Luria (1973) described executive function as holding and maintaining a set of 

thoughts to achieve a future goal. Baddeley (1986) described executive functioning as 

mechanisms which allow optimal performance in situations that require simultaneous operations 

of a number of different cognitive processes. Others have described EF as involving flexibility of 

thinking, strategizing, inhibition of impulsive behaviors, and organized search (Welsh, 

Pennington, & Grossier, 1991). Perhaps the most concise and simplest definition of executive 

functioning comes from Denckla (1996b) in which she describes EF as being attention to both 

the present and future, and involving intention (preparedness to act). Baron (2004) provided an 

expansive definition, describing executive functioning as being the: 

“metacognitive capacities that allow an individual to perceive stimuli from his or her 

environment, respond adaptively, flexibly change direction, anticipate future goals, 

consider consequences, and respond in an integrated or common-sense way, utilizing all 

these capacities to serve a common purposive goal” (p. 135).  

Executive function is assuredly a higher order, top-down domain that plays a central role in the 

mediation of cognition, emotions, and behaviors (Gioia & Isquith, 2004); therefore, any 

compromise to the EF system is likely to significantly impact adaptive functioning in academic, 

social, and vocational realms. 
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THE DEVELOPMENT OF EXECUTIVE FUNCTION 

Biological Foundations of Executive Function 

Previously, researchers had considered the frontal lobes to be functionally silent until mid 

to late adolescence (Golden, 1981), explaining why EF received very little attention in pediatric 

neuropsychology research (Anderson, Anderson, Jacobs, & Smith, 2008). It has since been 

established that there is a significant degree of activation within the frontal cortex in infancy and 

early childhood (Chugani & Phelps, 1986; Chugani, Phelps, & Mazziotta, 1987), leading to an 

emergence of executive functioning early in life. Some have documented evidence of EF 

functions appearing as early as one year in infants (Diamond, 2002).  

Given the association between executive functioning abilities and brain development, 

some researchers have shown that EF abilities gradually improve over time with age. Cerebral 

development can be observed as a continuous process of growth during childhood, with the brain 

weight of an infant at 400 grams increasing to 1500 grams at maturity in early childhood, 

although the majority of maturation is postulated to happen in the first decade of life (Caesar, 

1993). Prefrontal regions of the brain, which have a strong link to EF according to extant 

research literature, have been found to develop through adolescence and continue to mature until 

early adulthood. This pattern of brain maturation is likely associated with significant gains in 

executive functioning capabilities as the brain matures (Klinberg et al., 1999). 

Cognitive Foundations of Executive Function  

Studies of executive functioning have been found to parallel past cognitive models that 

historically supported a hierarchical view of development. Piaget’s theory of cognitive 
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development (Piaget, 1963), in which he theorized that cognitive development progressed in a 

series of stages, now finds substantial support decades later in contemporary research on the 

development of executive functions. Piaget described four sequential cognitive stages that 

include: the sensorimotor (birth – 2 years), preoperational (2 – 7 years), concrete operational (7 – 

9 years), and formal operational (early adolescence) stages. Although his theory of cognitive 

development is not entirely congruent with current research, it is nevertheless interesting to note 

that his cognitive stages do occur on a timeline quite similar to that of growth spurts identified in 

the central nervous system. A study done by Welsh, Pennington, and Grossier (1991) on a 

sample of normal children between the ages of 3 and 12 assessed them on a series of executive 

functioning measures. Their results were consistent with a stage-esque process in the 

development of executive functioning, describing three distinct developmental stages. The first 

stage identified at age 6 was characterized by a significant maturation of the ability to resist 

distraction. The second occurred at about the age of 10, with hypothesis testing, organized 

search, and impulse control emerging at this stage. Lastly, planning skills, verbal fluency, and 

motor sequencing were identified as reaching maturity in early adolescence. However, recent 

studies have found that some executive functions, such as response inhibition, may begin to 

develop incrementally at an earlier age. Smidt, Jacobs, and Anderson (2004) compared children 

ranging from age 3 through 7 years on tasks involving task switching, planning, working 

memory, and response inhibition and found that response inhibition was the first of these 

subdomains to emerge. Furthermore, Diamond (2002) estimated that response inhibition begins 

to appear around the age of 7 to 12 months, showing marked improvement between ages 1 and 4, 
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and remaining relatively stable by age 5 with only marginal improvements throughout adulthood. 

Therefore, one can expect for children at the age of 13 to consistently perform better on a test 

that requires them to plan ahead than children at the age of 9 who have yet to mature in that 

particular EF subdomain, while their performance on a test of inhibition (e.g., Trail Making Test, 

Stroop Color-Word Interference Test) would be similar, despite age differences.  

INHIBITION 

Description of Inhibition 

There are a number of subdomains that fall under the umbrella term of executive 

functioning. Among the many subdomains, inhibition in particular has received much 

recognition and focus in a few theoretical models of executive function (Fuster, 1989; Roberts & 

Pennington, 1996). Inhibition, more specifically behavioral inhibition, is the ability to inhibit an 

automatic or pre-potent response. Inhibition has also been variously termed repression, 

suppression, or restraining. It is a necessary function that allows individuals to suppress actions 

they desire to do on impulse so they can consider their actions thoughtfully, and affords the 

opportunity to resist any interruptions or disturbances from other stimuli to help maintain focus 

on the task at hand. Inhibition arbitrates the selection of responses when planning or problem-

solving (Levin, Song, Ewing-Cobbs, & Robertson, 2001, p. 558).  

Attempts to understand the importance of inhibition have become the dominant focus of 

researchers who aspire to better understand executive functioning as a whole. Behavioral 

inhibition is a core deficit mentioned within one theoretical model of execution functioning, 

described as the inhibiting of an initial pre-potent response to an event, halting a recurrent 
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response pattern, and protecting the period of delay directed towards oneself from any disruption 

by other interfering events and responses (Barkley and Grodzinsky, 1994). Barkley’s proposed 

model claims that behavioral inhibition also plays an important role in several key executive 

function processes including self-control of mood, arousal, motivation, working memory, 

reconstitution, and internalization or self-directed speech. He argued that any deficit or 

impairment in inhibitory functioning would significantly disrupt these processes, elaborating that 

while inhibition does not control or cause these functions to occur, it facilitates the 

implementation of these executive functions as they first require a delay in acting or responding 

to allow “self-directed, executive actions” (Barkley, 1997, p. 68). Altogether, behavioral 

inhibition is believed to be the first act of self-regulation in response to a stimulus as it allows 

additional time to think of alternative responses, anticipate the consequences of each response 

generated, and act accordingly to the behavioral choice decided upon.  

Inhibitory Deficits and Social Repercussions 

Inhibition plays a key role in moderating behavioral impulses and helps individuals to act 

in a conventional matter in social contexts; several studies have identified inhibition as playing a 

vital role in mediating and preventing behaviors that would be deemed inappropriate. Generally, 

from a biological standpoint, research has found that individuals who often have compromised 

inhibitory functioning include those who are very young, very old, or have significant brain 

damage (Beer, Heerey, Keltner, Scabini, & Knight, 2003; Friedman & Leslie, 2004; Kieras, 

Tobin, Graziano, & Rothbart, 2005; von Hippel & Dunlop, 2005). Social deficits of inhibitory 

functioning can be expressed in numerous ways, depending on the context and age of the 
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individual. Children younger than five years of age have been known to speak their minds freely 

and often do not consider the consequences of their actions. Kieras and colleagues (2005) found 

that children who performed better on measures of inhibition were better at masking any signs of 

disappointment when receiving a gift they do not like versus receiving a gift they enjoy. 

Inhibition also plays an important role in suppressing stereotypic beliefs and prejudicial 

exclamations; for example, individuals who perform poorly on measures of inhibition have 

significant difficulty behaving in a manner that is socially appropriate and culturally sensitive, 

even when placed in a situation where it is beneficial to do so (Kunda & Spencer, 2003).  

A lack of inhibition also affects the ability to formulate a plan ahead of time and solve a 

problem effectively and efficiently (Colvin, Dunbar, & Grafman 2001). In the aforementioned 

study, an experimental group comprised of individuals with left dorsolateral prefrontal lesions 

performed poorly overall on a measure of planning, especially when they were forced to make a 

counterintuitive move (one that resulted in temporarily working against the stated goal, requiring 

the ability to plan ahead of time before acting).  Overall, these studies demonstrate the 

importance of inhibition in helping to maintain positive social interactions and show how a lack 

of inhibition can cause problems in relationships and daily functioning. Given the number of 

difficulties that can arise because of a lack of inhibition, researchers have developed a number of 

tests that aid in identifying individuals who are suspected to have inhibitory deficits. 
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THE STROOP PROCEDURE 

Description 

One measure that has received recognition in research for primarily measuring the 

subdomain of inhibition in isolation, albeit also involving some cognitive flexibility, is the 

Stroop Procedure (Stroop, 1935). The three components of the original adult version of the 

Stroop Task include: 1) different colors are named; 2) the names of colors, all printed in black 

ink, are read; and 3) the colors of the ink are named in printed words when the words themselves 

are actually names of colors that conflict with the color of the ink (for example, the word “red” is 

written in blue ink). This third condition, called the interference trial, is the most difficult in the 

Stroop task. Whereas the participant has been primed to read the word in the previous task, 

he/she must now inhibit the desire to respond by reading the word and instead name the ink color 

of the word. In a version of the test devised by Golden, an interference score is calculated by 

using data from each of the steps listed (Golden, 1976; 1978; 1987). The Golden version is 

similar to the original but includes three pages with 100 items, each page having 45-second 

trials. The participant is required to name as many items as possible within a 45 second time 

limit. When reading down columns on the page, if the last column is completed before the time 

limit ends, the participant begins the task again until the column is finished within the time limit. 

Four scores derived from the number of items read correctly are obtained in this version: a color 

trial score (C), word trial score (W), color-word trial score (CW), and an interference score 

calculated as INT = CW – (C x W)/(C + W)) (Golden, undated manuscript). The interference 
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score is calculated to account for selective attention as a variable in a participant’s completion 

time. 

The Stroop task has been interchangeably described as a task which involves selective 

attention, interference control, and inhibition, as well as tapping into an individual’s ability to 

“shift cognitive set to conform with changing demands, and suppress a habitual response in favor 

of a more novel one” (Anderson, 1998, pg. 341). The Stroop task is based on the finding that it 

takes longer to say color names of colored patches than to read words, and that it takes even 

longer to name the color of the ink in which a color name is printed when the ink is a color 

different from the color name (Dyer, 1973; Jensen & Rohwer, 1966). Many interpretations have 

been postulated to explain why it is significantly more difficult to name the color of the ink when 

the word is the name of a different color. Some have attributed the difficulty of the task to 

deficits in selective attention (the ability to purposefully attend to a certain stimulus when 

presented with multiple stimuli) or response conflict (the need to select between two or more 

competing responses), while others believe it to be a failure of response inhibition (Dyer, 1973; 

Zajano & Gorman, 1986). Regardless of the difficulty in knowing the precise conceptual 

underpinnings of the task, the Stroop test measures the ability to inhibit a pre-potent response in 

favor of a less habitual response.  

Reliability and Validity of the Stroop Test 

The Stroop procedure has been described as sufficiently reliable and valid in detecting 

individuals with neurological impairments by numerous studies and has been shown to be 

sensitive to stress, gender, and varying measures of personality (Batchelor, Harvey, & Bryant, 
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1995; Golden, 1974, 1976b, 1978b; Houston & Jones, 1967; Rojas & Bennett, 1995). Spreen, 

Strauss, and Sherman (2006) found high test-retest reliability effect sizes for the word reading 

(.90), color naming (.83), and color-word interference (.91) parts of the test after a one month 

interval between examinations. Studies on the practice effects for the original Stroop procedure 

have yielded mixed results, with some showing no effect while others finding significant 

improvements after two or three administrations (McCaffrey, Duff, & Westervelt, 2000). Poorer 

performance on the Stroop test, as measured by increased interference effect sizes, have been 

observed in individuals with a diagnosis of Attention-Deficit/Hyperactivity Disorder compared 

to normal controls (.24) (Lansbergen, Kenemans, & Engeland, 2007). Additionally, significant 

slowing on the interference trial of the original Stroop test was observed in patients with mild to 

moderate dementia (Bondi et al., 2002). Lavoie and Charlebois (2006) conducted a study to 

evaluate the discriminant validity of the Stroop Color-Word Test. Sixteen boys with symptoms 

of ADHD and who were labeled as disruptive were compared to another group of sixteen 

disruptive boys without ADHD and to sixteen controls. Findings indicated that the ADHD group 

had a significantly lower score in comparison to the two other groups in the interference 

condition, suggesting that performance on the Stroop procedure is poorer when symptoms of an 

ADHD diagnosis are present.  

The Stroop Procedure and the Delis-Kaplan Executive Function System 

 The Delis-Kaplan Executive Function System (D-KEFS) is a comprehensive battery of 

tests designed to measure multiple subdomains of executive functioning (Delis, Kaplan, & 

Kramer, 2001). The D-KEFS is comprised of 9 tests measuring a variety of executive 
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functioning domains, one of which involves a modification of the original Stroop procedure 

called the Color-Word Interference Test (CWIT; Delis, Kaplan, & Kramer, 2001). Similar to the 

original Stroop task, the CWIT includes three conditions: naming colored patches, reading color 

names printed in black ink, and naming the ink color of color words that are printed in a different 

color than their word’s color (e.g., a participant sees the word “blue” that is printed in red ink 

and must say the color of the ink). Additionally, a fourth condition is added in the CWIT which 

requires the participant to say the ink color of a printed word (e.g., red, blue, etc.), with the 

exception of a “box” variable. If a word has a box around it, then the participant must instead 

read the word rather than say the color of the ink. This fourth condition then introduces the 

challenge of utilizing cognitive flexibility to shift between saying the colors of the ink and 

reading the words. For each of the four conditions, performance is measured by the time it takes 

for the participant to complete each task and the number of errors he/she makes while doing so.  

The D-KEFS technical manual provides evidence of reliability and validity for each of the tests 

(Delis, Kaplan, & Kramer, 2001). The D-KEFS CWIT was found to have moderate to high split-

half coefficients (.62 - .84), which is a measure of internal consistency, and high test-retest 

reliability (.77 - .90) (Delis, Kaplan, & Kramer, 2001). Additionally, Mattson, Goodman, Caine, 

Delis, and Riley (1999) used four tests (California Stroop, Tower of California, California Word 

Context, and California Trail Making Test) that were later included in the D-KEFS to evaluate 

executive functioning in children with significant prenatal alcohol exposure. Poorer performance 

across all tests were observed in the children with significant prenatal alcohol exposure 

compared to healthy controls, providing some evidence of clinical utility and discriminant 
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validity for the D-KEFS CWIT, as well.  

EXECUTIVE FUNCTIONING AND ADHD 

Definition of ADHD 

 Attention-Deficit/Hyperactivity Disorder (ADHD) is a psychiatric disorder characterized 

by significant and chronic difficulties of inattention, high impulsivity and/or hyperactivity, or 

both. All symptoms must have been present before the age of seven to qualify for an ADHD 

diagnosis (American Psychiatric Association, 2000). There are three subtypes of this disorder 

that include a predominantly inattentive type (ADHD-I), predominantly hyperactive/impulsive 

type (ADHD-HI), or a subtype that is a combination of both (ADHD-Combined or ADHD-C). 

While both the predominantly inattentive and predominantly hyperactive/impulsive subtypes are 

grouped together under the construct of ADHD by the Diagnostic and Statistical Manual of 

Mental Disorders, fourth edition (DSM-IV; American Psychiatric Association, 2000), the 

subtypes differ in their symptoms. Symptoms of ADHD-I include problems of sustaining 

attention, organization, absent-mindedness, distractibility, and forgetfulness in daily activities. In 

contrast, symptoms of ADHD-HI involve fidgeting, excessive speech, restlessness, excitability, 

hyperactivity, and a lack of inhibitory control (e.g., a child in school who is impatient, blurts out 

an answer before the question is finished, often interrupts others in their activities, etc.). Overall, 

ADHD has been characterized by most researchers as a disorder marked by deficits in executive 

functioning (Barkley, 1997, 2006; Nigg, 2006; Sergeant, 2005; Sonuga-Barke, 2002, 2005). 

Executive Functioning Deficits in ADHD 

 Research focusing on the relationship between the diagnosis of ADHD and executive 
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functioning deficits suggests that individuals with an ADHD diagnosis often exhibit executive 

dysfunction (e.g., Pennington & Ozonoff, 1996; Sergeant, Geurts, & Oosterlaan, 2002). 

However, studies have suggested that there may be differences in performance depending on the 

subtype of ADHD. In a meta-analysis of seventeen independent studies, each using the standard 

Color-Word Task developed by Golden (1978), van Mourik, Oosterlaan, and Sergeant (2005) 

reported deficits in interference control in individuals with ADHD who ranged from age 6 to 27. 

In order to be included in the meta-analysis, each study had to consist of at least one ADHD 

group along with a comparison group of normal controls. The study also included only research 

that used an interference score calculated through subtracting the color-word score from the 

score on the color condition (C – CW) and the Golden method where correction for word reading 

and naming colors is also taken into account (Golden, 1978). The results of the meta-analysis 

found a significant overall effect size, albeit small (.35), for interference scores. The effect size 

for C – CW was non-significant (.26) and variable; and although the effect size for the Golden 

method was significant (.40), it varied considerably as well. The authors concluded that 

individuals with ADHD tend to perform poorer than controls in the third condition of the test as 

it requires inhibiting pre-potent responses that had been established in the previous two 

conditions. However, they noted that the distribution of effect sizes was highly variable across 

each of the studies, with eight of the studies included having an effect size of zero. Van Mourik, 

Oosterlan, and Sergeant (2005) attributed this inconsistency to faults made by some of these 

studies that used a procedure that was inconsistent with Golden’s original method for calculating 

interference scores. Nevertheless, van Mourik, Oosterlan, and Sergeant (2005) cautioned that the 
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Color-Word Task may not be a valid measure of interference or inhibitory control deficits in 

individuals with ADHD. 

 Research findings have been somewhat mixed in regards to performance differences on 

performance-based measures between ADHD subtypes. Three studies compared children with 

ADHD-I and ADHD-C and found no significant performance differences between the two 

groups (Houghton et al., 1999; Nigg, Blaskey, Huang-Pollock, & Rappley, 2002; Scheres et al., 

2004). However, Van Mourik, Oosterlan, & Sergeant (2005) found a small but significant and 

homogeneous effect size which suggested that children with ADHD-I may tend to perform worse 

on measures of interference than children with ADHD-C. Perhaps the most comprehensive 

subtype comparison was conducted by Nigg, Blaskey, Huang-Pollock, and Rappley (2002), who 

examined the executive functions of children with ADHD Combined (ADHD-C) and Inattentive 

(ADHD-I) subtypes by observing their completion times on a Stop-Signal Paradigm (Logan, 

Schachar, & Tannock, 1997), and their overall performance on the Tower of London points 

(Krikorian, Bartok, & Gay, 1994), the Stroop Color-Word Interference Test (Golden, 1978), and 

the Trail-Making Test. They found that both subtypes did not significantly differ from each other 

in their overall performance on all tasks; however, the ADHD-C group was noted to have a large 

deficit on the Tower of London task compared to the control group, whereas the deficit of the 

ADHD-I group did not significantly differ from the control group. Neither ADHD group 

experienced a deficit in speed on the interference portion of the Stroop Color-Word Interference 

Test, although both were significantly slower than the controls on this task. Findings by 

Chhabildas, Pennington, and Willcutt (2001) compared the neuropsychological profiles of four 
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groups of children (no ADHD, ADHD-I, ADHD-HI, and ADHD-C) and found that symptoms of 

inattention predicted the poorest performance across all dependent measures, including a 

Continuous Performance Task (CPT; Beck, Bransome, Mirsky, Rosvold, & Sarason, 1956), a 

measure of vigilance on the Gordon Diagnostic System (GDS; Gordon & Mettleman, 1988), the 

Stop Task (Logan, Cowan, & Davis, 1984), Trail-Making Test (Reitan & Wolfson, 1985), and 

the Coding Subtest from the WISC-R (WISC-R; Wechsler, 1974). In contrast, children with the 

ADHD Predominantly Hyperactive-Impulsive subtype experienced no impairment across any 

measures given, including those measures that required inhibitory control, after subclinical 

symptoms of inattention were controlled. These findings together suggest that the presence of 

symptoms congruent with a diagnosis of ADHD-I may be more debilitating to an individual’s 

executive functioning in comparison to symptoms of ADHD-HI. This has significant clinical 

implications in determining whether ADHD-HI and ADHD-I relate to deficiencies within 

different subdomains of EF. Another question to consider is whether ADHD-I is related to 

greater impairment on certain tests of executive functioning because the inherent symptoms 

make focused task orientation more difficult.  

INFORMANT REPORTS: THE BEHAVIORAL  

RATING INVENTORY OF EXECUTIVE FUNCTON 

Rationale for Informant Reports 

Informant-based rating scales have long been the tools of choice for assessing the 

emotional and behavioral problems of children in home and school environments. Many rating 

scales have been developed over the past several decades including the ADHD Rating Scale-IV 
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(DuPaul, Power, Anastopoulos, & Reid, 1998), the Child Behavior Checklist and 

Caregiver/Teacher Report Form (CBCL; Achenbach, 1991), the Behavior Assessment System 

for Children-II (BASC-II; Reynolds and Kamphaus, 2004), and the Conner’s Rating Scale-III 

(CRS-III; Conners, 2008). Each of these scales has different versions depending on the type of 

informant (i.e., parent’s report, teacher’s report, a child’s self-report) and are tailored to address 

specific concerns a clinician may have, such as helping to determine whether or not a child has 

symptoms of ADHD or oppositional defiant disorder, in order to aid practitioners in 

conceptualizing a child’s externalizing behaviors from multiple perspectives (e.g., teachers, 

parents, etc.). These questionnaires are completed by an informant who observes the child in 

real-world settings and are therefore an ecologically valid alternative to performance-based 

measures. 

As deficits in EF often manifest in behaviors in the natural environment, EF may be 

adequately assessed in a clinical or laboratory setting (Cripe, 1996). Although standardized test 

instruments such as the D-KEFS provide valuable insight into the EF capabilities and limitations 

of a child, professionals have long been at a disadvantage in understanding a child’s EF in a real-

world setting (Cripe, 1996; Sbordone, 1996). Performance-based tests, while valuable in the data 

they provide, are largely unable to capture the qualitative aspects of EF deficits sufficiently well 

or may be incapable of assessing important aspects of EF altogether (Gioia, Isquith, Guy, & 

Kenworthy, 2000; Silver, 2000). In response to the growing need for an assessment method to 

capture the behavioral anomalies caused by EF deficits in a real-life setting such as school or 

home, the Behavior Rating Inventory of Executive Function (BRIEF) was developed (Gioia et 
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al., 2000). The BRIEF is a questionnaire that was developed in order to provide clinicians the 

ability to assess EF in children and adolescents from an ecologically valid standpoint (Gioia et 

al., 2000).  

Description of the BRIEF 

The BRIEF includes an 86-item Parent form and Teacher form where statements are 

rated on a three-point scale (Never, Sometimes, Often). According to the manual, a fifth grade 

education is required to comprehend the instructions on the questionnaire. Each questionnaire is 

estimated to take about 10 to 15 minutes to complete. In designing the BRIEF, the statements 

that were selected to be included were considered to be the most likely to inform the clinician of 

any behavioral deficits due to executive dysfunction, and were chosen based on inter-rater 

reliability and item-total correlations (Gioia et al., 2000). Also, in contrast with other informant 

reports of executive functioning, the BRIEF provides a standardized method of assessing real-

life executive functions in a manner that is not disease specific and can therefore be utilized to 

assess children and adolescents who have a variety of difficulties (Gioia et al., 2000).  

Eight subdomains of executive function were identified through a principal components 

analysis: Inhibit, Shift, Emotional Control, Initiate, Working Memory, Plan/Organize, 

Organization of Materials, and Monitor. Gioia and colleages (2000) grouped together these 

subdomains into a Behavioral Regulation Index (BRI) consisting of the Inhibit, Shift, and 

Emotional Control subdomains, while the Metacognition Index (MCI) incorporates the 

remaining subdomains. The BRI and MCI are combined to obtain an overall Global Executive 

Composite (GEC) and are represented by T-scores, with higher scores indicating poorer 
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executive functioning. It is recommended, however, that the BRI index elevations be interpreted 

first since behavioral regulation significantly influences an individual’s metacognitive problem-

solving abilities (Gioia et al., 2000).  

Reliability and Validity 

The reliability of the BRIEF has been described as satisfactory (Gioia et al., 2001). The 

Cronbach-alpha internal consistency coefficient for the BRIEF ranged from .80-.98 on both the 

parent form and teacher form, with data being derived from clinical and normative samples. 

Test-retest reliability analyses found moderately high correlations across all clinical scales for 

the Parent Form in a normative sub-sample (r = .81). The BRI, MCI, and GEC test-retest 

correlations were found to be .84, .88, and .86, respectively. On the Parent Form in the clinical 

subsample, the correlation was also moderately high (r = .79) with BRI, MCI, and GEC test-

retest correlations of .80, .83. and .81, respectively. The Teacher Form normative subsample 

correlation was the highest (r = .87) with BRI, MCI, and GEC retest correlations of .92, .90. and 

.91, respectively.  

Inter-rater agreement between the parent and teacher reports has only been found to be 

moderate on the BRIEF (r = .32; Baron, 2004); however, significant discrepancies between 

parents and teachers have often been observed on other informant-report measures and have been 

explained to be due to the different contexts and environments from which they are reporting 

(Achenbach, McConaughy, & Howell, 1987). In addition, others have emphasized how the 

variability in informant-child interactions and the differences in informant characteristics (e.g., 

teachers may be more objective informants compared to parents, while parents may be more 
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sensitive to noticing behavioral changes in their child) can influence how an informant rates a 

child (Achenbach, 2006; Ferdinand et al., 2003; Konold, Walthall, & Pianta, 2004; Lee, Elliot, & 

Barbour, 1994; Stanger & Lewis, 1993; Verhulst, Koot, & Van der Ende, 1994; Verhulst & Van 

der Ende, 1992). The correlation between parent and teacher reports were notably lower in 

regards to two subdomains, Initiate and Organization of Materials; however, environmental 

differences between home and school likely influenced the differences between informants 

(Gioia et al., 2002). Two additional subdomains, Emotional Control and Shift, had lower 

correlations between parent and teacher reports, though interpretation of this finding was omitted 

(Gioia et al., 2000).  

Convergent and discriminant validity were measured through a comparison of the BRIEF 

with other partially related and unrelated rating scales of attention or other types of behaviors 

(Gioia et al., 2000). They found significant scale and summary index correlations between the 

BRIEF and a multitude of other measures including the ADHD Rating Scale-IV, Child Behavior 

Checklist and Teacher’s Report Form, Behavior Assessment System for Children, and the 

Conner’s Rating Scale. These findings corroborated a later study done by Mahone and 

colleagues which found highly significant (P < .0001) correlations between the CBCL, ADHD 

Rating Scale-IV, Diagnostic Interview for Children and Adolescents, Fourth Edition (DICA-IV; 

Reich, Welner, & Herjanic, 1997), and the BRIEF (Mahone et al., 2002). 

The Utility of the BRIEF and ADHD 

As stated earlier, the BRIEF has been demonstrated to be useful in clinical settings for 

evaluating children with a variety of disabilities and disorders. The BRIEF is usually utilized to 
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assess executive functions in children with neuropsychological and/or developmental disorders 

such as pervasive developmental disorders, traumatic brain injury, Tourette syndrome, high 

functioning autism, learning disabilities, and most often ADHD. Compared to other behavioral 

rating systems, the BRIEF has been shown to be superior in its ability to evaluate ADHD in 

children and adolescents, being able to tap into behaviors that are unique to the disorder such as 

metacognitive abilities and working memory (Jarratt, Riccio, & Siekierski, 2005). McCandless 

and O’Laughlin (2007) found that the BRIEF’s Behavioral Regulation and Metacognition scales 

are useful as a tool to help determine whether a child or adolescent has ADHD; in particular, the 

Working Memory subscale of the Behavioral Regulation Scale can help identify the presence of 

ADHD in an individual while the Inhibit subscale of the Metacognition scale can be used to 

distinguish between ADHD subtypes. The BRIEF can also aid practitioners in emphasizing 

differences and determining differential diagnoses between ADHD and other disorders (Mahone 

et al., 2002; Pratt, 2000).  

RELATIONSHIP BETWEEN COGNITIVE MEASURES  

AND INFORMANT REPORTS 

Studies have investigated whether parent or teacher ratings of executive functioning 

subdomains significantly correlate with performed-based measures that are assumed to measure 

those same subdomains. Theoretically, if a deficit in a specific subdomain of executive 

functioning is found on a performance-based test, similar behavioral problems associated with 

that subdomain should be observable (e.g., a child who has problems on a test of organization 

should also have some difficulties in sorting his/her toys or board games). A study composed of 
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child participants diagnosed with new onset epilepsy found that poorer performance on three D-

KEFS subtests (Sorting Test, Verbal Fluency Test, and Color-Word Interference Test) was 

significantly correlated with increased report of problems on the BRIEF’s Metacognition Index 

(-0.28, -0.32, -0.33, respectively), although the Behavioral Regulation Index (BRI) was not 

significantly correlated with any of the D-KEFS measures (Parrish, Geary, Jones, Seth, 

Hermann, & Seidenberg, 2007).  However, most studies of BRIEF parent ratings have found low 

correlations between performance-based measures of executive functioning and parent reports of 

EF. For example, Anderson and colleagues (2002) found few significant correlations when 

comparing performance-based executive function measures with BRIEF profiles of children with 

early treated phenylketonuria, early treated hydrocephalus, frontal focal lesions, and healthy 

controls (Anderson, Anderson, Northam, Jacobs, & Mikiwicz, 2002). Similarly, Vriezen and 

Pigott (2002) found no correlations between the BRIEF and several performance-based tests of 

executive functions when examining children with moderate to severe brain injury. Bodnar and 

colleagues (2007) investigated the construct validity of parent ratings specifically on the 

subdomain of inhibitory control. Their findings show that there was little relationship between 

parent ratings of inhibitory control and the actual performance on computerized measures of 

inhibition (Bodnar, Prahme, Cutting, Denckla, & Mahone, 2007). These disparities between 

scores on measures of executive functioning and informant reports of EF recently sparked 

McAuley and colleagues (2010) to conduct an analysis that looked at 11 studies which compared 

performance-based measures of EF with parent and teacher reports on the BRIEF. They found no 

significant relationship between the Metacognition Index or Behavioral Regulation Index and 
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participants’ scores on working memory, performance monitoring, and inhibition measures 

(McAuley et al., 2010). Several interpretations have been offered to explain this dissociation 

between parent/teacher reports and performance on EF measures. For example, Silver (2012) and 

McAuley et al. (2010) argued that performance-based tests may be gauging an individual’s EF 

capacity in optimal circumstances, while informant reports assess an individual’s ability to 

exercise EF abilities in day-to-day life. Others have commented on the multi-factorial nature of 

performance-based measures, stating that since most tests of EF measure several subdomains at 

once, it is difficult to correlate an informant report of a singular EF subdomain with a 

performance-based test that measures multiple domains (Archibald & Kerns, 1999; Baron, 2004; 

Denckla, 1996). However, to date, no one explanation has been able to adequately explain the 

discrepancy between performance-based measures and informant reports. 

One plausible explanation proposed for this dissociation between parent/teacher reports 

and performance on EF measures is that some items on the BRIEF may be assessing for different 

executive functions than originally theorized (Alloway, Gathercole, Holmes, Place, Elliot, & 

Hilton, 2009; Mahone et al., 2002; Toplak, Bucciarelli, Jain, & Tannock, 2009). As a result, 

Gioia and Isquith (2002) reviewed the BRIEF and suggested that the Monitor scale actually 

measures two separate dimensions, prompting them to divide it into two separate scales, a Self-

Monitor scale (monitoring one’s own behaviors) and a Task-Monitor scale (monitoring of task-

related activities). In light of these findings, Gioia, Isquith, Retzlaff, and Espy (2002) conducted 

a confirmatory factor analysis (CFA) on the BRIEF Parent Form and found that their previously 

proposed two-factor model consisting of the BRI and MCI was a poor fit to the data. In their 



ADHD AND BRIEF 34 

 

 

CFA study, Gioia and colleagues (2002) found that the best model for the BRIEF was not a two 

factor format, but a three factor format that subsequently required a reorganization of the original 

subdomains into three indices: the Behavioral Regulation factor (Inhibit and Self-Monitor 

scales), Emotional Regulation factor (Emotional Control and Shift scales), and the 

Metacognition factor (Initiate, Working Memory, Plan/Organize, Organization of Materials, and 

Task-Monitor scales. This revamp of the original two factor model to the new three factor model 

has received support for its use through factor analyses by other independent researchers, with 

consistent findings that a three-factor model is most appropriate (Peters, Algina, Smith & 

Daunic, 2012; Slick, Lautzenhiser, Sherman, & Eyrl, 2006). As previously stated, published 

factor analyses on the BRIEF by Gioia et al. (2002) and Slick et al. (2006) have investigated the 

use of the parent form of the BRIEF with the three-factor model, with both studies using children 

from clinical samples. However, only one study by Peters et al. (2012) so far has investigated the 

use of the three-factor model with the teacher form of the BRIEF; their findings supported the 

three-factor model as a better fit for the data compared to the two-factor model. 

SUMMARY & STUDY AIMS 

As it currently stands in the literature, a significant discrepancy exists between scores on 

numerous performance-based tests of EF and the degree of EF impairment as reported by 

informants on rating scales (Anderson, Anderson, Northam, Jacobs, & Mikiewicz, 2002; 

Anderson, Anderson, Northam, & Taylor, 2000; Goulden & Silver, 2009). In order to rectify this 

disparity, the three-factor format of the BRIEF was developed and has received support in the 

literature, attesting to its improved internal validity compared to the original two-factor model 
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(Peters et al., 2012; Slick et al., 2006). Considering the modifications made to the BRIEF’s index 

scales and the separation of the Monitor scale into a Self-Monitor and Task-Monitor scale, the 

relationship between the BRIEF and performance-based measures of EF may be improved as a 

result of the aforementioned revisions. To date, no published studies have been conducted to 

examine whether scores from the new three-factor format of the BRIEF would now better 

correlate with performance-based measures of executive functioning. Another question to ask is 

whether the discriminative validity is improved as a result of the three-factor format revision. 

Past studies have found that the original BRIEF demonstrated good discriminative validity and 

was useful as a tool for identifying EF profiles (Gioia, Isquith, Kenworthy, & Baron, 2002; 

Semrud-Clikeman, Walkowiak, Wilkinson, & Butcher, 2010).  Therefore, the revised three-

factor format may enhance the utility of the BRIEF in identifying characteristics of ADHD 

subtypes. 

Several studies have found that individuals with ADHD-I tend to have inferior 

performance on performance-based measures compared to those diagnosed with ADHD-HI 

when symptoms of inattention are controlled for, leading many to speculate that ADHD-I is a 

more debilitating diagnosis. Some children and adolescents diagnosed with ADHD-HI are 

known to have high impulsivity, an indicator of poor inhibitory control, and are characterized by 

problems in school that can involve frequently blurting out answers before a question can be 

completed, difficulty waiting for their turn, and repeatedly interrupting or intruding on others’ 

activities (American Psychiatric Association, 2000). However, as inhibition has been theorized to 

play a role in facilitating other executive actions including attentional processes such as working 



ADHD AND BRIEF 36 

 

 

memory (Barkley and Grodzinsky, 1994), individuals with ADHD-I may also struggle with 

problems related to poor inhibitory control that are not manifested through acting-out behavior.  

Two aims will be addressed in this study. The first aim is to examine the relationship 

between performance-based measures and the new three-factor model of the BRIEF. For the 

purposes of this study, the D-KEFS Color-Word Interference Test will be utilized as a 

performance-based measure of inhibition to be compared with the revised Behavioral Regulation 

Index of the BRIEF three-factor format, which includes an Inhibition and Self-Monitor scale. 

The second aim is to determine if there are any differences between subtypes of ADHD in 

regards to CWIT performance and their symptomology as measured by the BRIEF three-factor 

format. The DSM-IV warrants the use of subtype diagnoses that vary depending on an 

individual’s symptoms (i.e., ADHD-I, ADHD-HI, or ADHD-C); however, it is important to 

address whether individuals with ADHD differ in their executive functions based on subtype by 

using the BRIEF and CWIT. The BRIEF three-factor format may help to illuminate specific 

executive function deficits that could be different between subtypes of ADHD. A comparison of 

performance scores from individuals with ADHD-I and ADHD-HI/C on Condition 3 of the D-

KEFS CWIT also may aid in clarifying whether children with ADHD-I display greater 

impairment on a test of inhibition.  

Hypotheses 

 Hypothesis 1: Performance scores on Condition 3 of the D-KEFS Color-Word Interference 

Test, a test of inhibition, will negatively correlate with the Self-Monitor and Inhibit scores 
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from the BRIEF three-factor format (i.e., poorer performance on the CWIT will be associated 

with greater dysfunction on the BRIEF). 

 Hypothesis 2: Overall, participants with ADHD-I will have significantly higher elevations in 

their Metacognition Index scores compared to participants with ADHD-HI/C. Participants 

with ADHD-HI/C will have significantly higher elevations in their Emotional and Behavioral 

Regulation Index scores compared to participants with ADHD-I.  

 Hypothesis 3: Participants with ADHD-I will have lower scores on Condition 3 of the D-

KEFS CWIT compared to participants with ADHD-HI/C, after symptoms of inattention are 

controlled. 
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CHAPTER THREE 

 

Methodology 

 

Participants 

Participants for this study were selected from a larger study examining executive 

functioning at the University of Texas Southwestern Medical Center. Included in this database 

were 49 students between the ages of 6 years and 12 years who were recruited from two private 

schools for children with learning differences located in Dallas, Texas. Students considered for 

this study had to have been previously diagnosed with ADHD and have no diagnosis of a major 

neurological or psychiatric condition. Children with comorbid learning disabilities were 

included. Of the 49 participants included in the database, only 37 participants who were between 

the ages of 8 and 12 years could be included in this study due to absence of an ADHD diagnosis 

and/or missing test data. All 37 participants were included in the statistical analyses for 

hypothesis 1; however, only 35 participants were included in the analyses for hypotheses 2 and 3 

due to a missing ADHD subtype diagnosis.  

Procedures 

 The present study was previously approved by the Institutional Review Board (IRB) of 

the University of Texas Southwestern Medical Center. Participants eligible for this study had 

been identified by school staff at the two aforementioned private schools for having ADHD. 

Parents of these children were then contacted by the schools and invited to participate in this 

research study. Information sessions were provided to parents who were interested in the study 

and informed consent obtained at these sessions or by school staff at a later time. Packets 
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containing the BRIEF Parent form and Teacher form were distributed by school staff to parents 

who enrolled in this study and were later collected following their completion. Appointments for 

testing with the students were scheduled with the assistance of school staff. Testing was 

conducted by a graduate student in Clinical Psychology, a graduate student in Rehabilitation 

Counseling, and a faculty associate, all of whom were trained in the administration and scoring 

of these tests. Data derived from testing and parent reports continue to be maintained within 

locked files in the principal investigator’s office.  

Measures 

As part of a larger battery of neuropsychological tests, participants in this study were 

administered the D-KEFS Color-Word Interference Test and parents of the study’s participants 

completed the BRIEF. Only the D-KEFS Color-Word Interference Test and the BRIEF will be 

used for the purposes of this study. 

 As mentioned previously, the D-KEFS Color-Word Interference Test includes four 

conditions: naming colored patches, reading color names printed in black ink, naming the ink 

color of color words that are printed in a different color than their word’s color, and the fourth 

condition which is identical to the third except that the participant is required to read the word 

rather than say the color of the ink of the word when there is a box around it. For each of the four 

conditions, performance is measured by the time it takes for the participant to complete each task 

and the number of errors he/she makes while doing so. 

The BRIEF includes an 86-item Parent form and Teacher form with statements that are 

rated on a three-point scale (Never, Sometimes, Often). According to the manual, a fifth grade 
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education is required to comprehend the instructions on the questionnaire, with each 

questionnaire taking about 10 to 15 minutes to complete. The original version of the BRIEF 

divided item responses into eight subdomains of executive function: Inhibit, Shift, Emotional 

Control, Initiate, Working Memory, Plan/Organize, Organization of Materials, and Monitor. 

These subdomains are grouped into a Behavioral Regulation Index (BRI) consisting of the 

Inhibit, Shift, and Emotional Control subdomains, and a Metacognition Index (MCI) consisting 

of the Initiate, Working Memory, Plan/Organize, Organization of Materials, and Monitor scales. 

The BRI and MCI are combined to obtain an overall Global Executive Composite (GEC) and are 

represented by T-scores, with higher scores indicating poorer executive functioning. However, 

for the purposes of this study, each BRIEF will be re-scored to reflect the three-factor format 

changes that were proposed by Gioia, Isquith, Retzlaff, and Espy (2002) by first re-distributing 

the 8 items on the Parent form and 10 items on the Teacher form from the original version of the 

BRIEF into a Task-Monitor scale and Self-Monitor scale. On the Parent form, items 14, 21, 31, 

and 60 compose the new Task-Monitor scale and items 34, 42, 52, and 63 compose the new Self-

Monitor scale; on the Teacher form, items 15, 22, 36, and 61 compose the Task-Monitor scale 

and items 33, 44, 46, 54, 55, and 65 compose the Self-Monitor scale (Gioia and Isquith, 2002). 

The resulting nine subdomains are reorganized into three indices: a Behavioral Regulation Index 

(Inhibit and Self-Monitor), Emotional Regulation Index (Emotional Control and Shift), and 

Metacognition Index (Initiate, Plan/Organize, Organization of Materials, Working Memory, and 

Task-Monitor). Because of the absence of norms for the three-factor BRIEF format, raw scores 
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without age corrections were used in a manner similar to that used by Gioia, Isquith, Retzlaff, 

and Espy (2002) in their factor analytic study.  

Additionally, the Conners Rating Scale – Revised (CRS-R; Conners, 1997) Short form 

and Long form were utilized to obtain parent ratings of ADHD symptoms. Specifically, the CRS-

R was used to account for symptoms of inattention in the sample for the purposes of this study. 

Symptom severity ratings ranged from 0 to 3, with 0 meaning “not true at all” (never, seldom), 1 

meaning “just a little true” (occasionally), 2 meaning “pretty much true” (often, quite a bit), and 

3 meaning “very much true” (very often, very frequent). A total of 10 items relating to 

inattention were calculated on both the short and long form, creating a summed severity rating of 

0 to 30 for each participant.  
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CHAPTER FOUR 

 

Results 

 

Descriptive Statistics 

All statistical analyses used in this study were performed using SPSS version 19.0. The 

following descriptive statistics include demographic variables such as age, gender, and ethnicity, 

and additional clinical data pertinent to the study’s aims including the participant’s ADHD 

subtype diagnosis, comorbid diagnoses, and whether the child had been prescribed ADHD 

medication. All demographic information is listed in Table 1. The mean age of the sample was 

10.49 years (SD = 1.28) with 78.4% of the participants being between the ages of 10 through 12 

years. The sample consisted of 56.8% male participants and 43.2% female participants. Most of 

the sample identified as Caucasian (91.9%). Information regarding ADHD subtype diagnoses, 

comorbid diagnoses, and medication of the participants was provided by parent report. Subtype 

diagnoses were: 48.6% with ADHD, Combined Type; 29.7% with ADHD, Predominantly 

Inattentive Type; 16.2% with ADHD, Predominantly Hyperactive/Impulsive Type; and 5.4% 

with no reported subtype diagnosis. The majority of the sample was reported having a comorbid 

diagnosis (89.3%); also, 83.8% of the sample were reported to use ADHD medication.   

Scores from the D-KEFS Color-Word Interference Test, BRIEF Parent form, and the 

CPRS-R are presented in Table 2. Scaled scores are used to represent performance on the CWIT, 

which have a mean of 10 and a standard deviation of 3. The mean scaled scores on each of the 

four conditions of the CWIT were 10.19, 10.41, 9.57, and 9.92, respectively, and are indicative 

of average performance on each condition by the sample. Participant scaled scores ranged from 4 
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through 15 on Condition 1, 4 through 14 on Condition 2, 2 through 14 on Condition 3, and 4 

through 14 on Condition 4.  

Scores on the BRIEF Parent form were recalculated to reflect the three-factor format 

changes suggested by Gioia and colleagues (2002). No normative sample for this revision is 

available at this time; as a result, raw scores were used in this study, with higher scores being 

indicative of greater executive functioning impairment (see Table 2). The mean scores for each 

of the subdomains and indices on the BRIEF were: Inhibit 19.16; Self-Monitor 8.03; Emotional 

Control 19.70; Shift 14.89; Initiate 15.49; Working Memory 22.81; Plan/Organize 24.49; 

Organization of Materials 15.11; Task-Monitor 9.03; Behavioral Regulation Index 27.19; 

Emotional Regulation Index 34.32; Metacognition Index 86.92; and Global Executive Composite 

148.43. The maximum possible raw scores are shown in Table 2. Although no normative data are 

available for the three-factor format, the mean raw score for the Global Executive Composite 

was compared with normative data, in order to provide a general sense of the participants’ level 

of executive functioning as rated by their parents. When compared with boys in the 8-10 year 

age group and the 11-13 year age group, the sample obtained T scores of 62 and 65, respectively. 

When compared with girls in the 8-10 year age group and the 11-13 year age group, the sample 

obtained T scores of 64 and 67, respectively. Thus, overall, this sample was rated as having 

slightly more executive dysfunction than average. 

The Conners Parent Rating Scale-Revised (CPRS-R) Short form and Long form were 

utilized to assess for symptoms of inattention in the sample. Twenty participants were assessed 

with the Short form and 17 were assessed with the Long form. To obtain an index of symptom 
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severity, ratings from the 10 items that refer to inattention symptoms as defined by the DSM-IV 

were summed for each participant. Scores on the CPRS-R ranged between 1 and 28, with higher 

scores indicating greater severity of attention-related deficits. The mean score of the sample on 

the CPRS-R was 14.84. 

Results of Hypothesis Testing  

 Hypothesis 1. 

 Pearson’s correlations were calculated between the three-factor BRIEF subdomains and 

the D-KEFS Color-Word Interference Test. Table 3 shows the results of the Pearson correlations 

between these measures. Contrary to Hypothesis 1, there were no significant correlations 

between Condition 3 of the D-KEFS CWIT and the Inhibit (r = .05, p = .77) and Self-Monitor (r 

= -.014, p = .93) subdomains. Only the Shift subdomain on the three-factor BRIEF was 

significantly correlated with Condition 3 of the D-KEFS CWIT (r = -.36, p < .05). As a result, 

Hypothesis 1 was not supported by the data. 

 Hypothesis 2. 

 A 2 X 3 repeated-measures ANOVA was used to examine performance between the two 

ADHD subtypes on the three indices of the three-factor BRIEF. Table 4 provides the means and 

standard deviations for the three-factor BRIEF indices for the ADHD-I group and the ADHD-

HI/C group. The mean BRIEF scores of the ADHD-I group were 21.73 on the BRI, 27.55 on the 

ERI, and 84.45 on the MCI. The mean BRIEF scores of the ADHD-HI/C group were 30.46 on 

the BRI, 37.92 on the ERI, and 89.42 on the MCI. A statistically significant difference was found 
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overall between the ADHD-I group and the ADHD-HI/C group in their mean scores on the 

three-factor BRIEF indices, F(1,33) = 9.17, p = .005. 

Also provided in Table 4 are the F values and p values for the comparison of the ADHD-I 

and ADHD-HI/C groups on the three-factor BRIEF. Post-hoc analyses for each of the BRIEF 

indices revealed a significant difference between the ADHD-HI/C group and the ADHD-I group 

on the BRI and the ERI, with the ADHD-HI/C group being reported by their parents as having 

significantly greater severity of executive dysfunction on these indices compared to parent 

ratings of the ADHD-I group. However, there was no significant difference between the two 

groups on the MCI. Hypothesis 2 was partially supported as participants with ADHD-HI/C had a 

significantly higher BRI and ERI compared to the ADHD-I participants; however, contrary to 

Hypothesis 2, participants with ADHD-I did not have significantly higher elevations on the MCI 

compared to the ADHD-HI/C group.  

Hypothesis 3.  

 An analysis of covariance was used to compare the performance scores on Condition 3 of 

the D-KEFS CWIT between the ADHD-I group and ADHD-HI/C group. Scores on the CPRS-R 

was utilized as a covariate to control for symptoms of inattention in both groups. The mean 

scores of the ADHD-I group for Conditions 1 through 4 of the D-KEFS CWIT were 9.91, 9.91, 

9.64, and 9.45, respectively. The mean scores for the ADHD-HI/C group for Conditions 1 

through 4 of the D-KEFS CWIT were 10.17, 10.58, 9.38, and 10.04, respectively. After 

controlling for symptoms of inattention, no statistically significant difference was found between 
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the two groups in terms of their scores on Condition 3 of the D-KEFS CWIT, F(1,32) = 0.7, p = 

.82. Therefore, Hypothesis 3 was not supported.  

 Supplemental Analyses. 

In addition to the statistical analyses that were used to investigate the hypotheses, 

supplemental analyses were also conducted to examine additional relationships on the three-

factor BRIEF, the CPRS-R, and the D-KEFS CWIT. Table 3 presents inter-correlational data on 

the three-factor BRIEF in addition to the findings mentioned for Hypothesis 1. On the three-

factor BRIEF, significant inter-correlations were found between the Inhibit and Self-Monitor 

subdomains (r = .63, p < .01) and the Emotional Control and Shift subdomains (r = .68, p < .01). 

The Initiate and Planning/Organizing subdomains significantly inter-correlated with each of the 

other MCI subdomains (rs = .45 to .66, p < .01). The Working Memory and Organization of 

Materials subdomains significantly inter-correlated with each other and with the Initiate and 

Planning/Organization subdomains (rs = .56 to .66, p < .01). In addition, Conditions 1 and 4 on 

the D-KEFS CWIT were significantly inter-correlated with each of the remaining conditions on 

the CWIT (rs = .47 to .67, p < .01). Conditions 2 and 3 of the D-KEFS CWIT were not 

significantly correlated with each other (r = .25, p = .13). 

Table 5 reveals the relationships between the three-factor BRIEF indices, the CPRS-R, 

and the D-KEFS CWIT. There were no correlations between the CWIT conditions and the 

CPRS-R or any of the three-factor BRIEF indices; of particular note, no significant correlations 

were found between Condition 3 of the D-KEFS CWIT and the BRI (r = .03, p = .84), ERI (r = -

.29, p = .08), or MCI (r = -.104, p = .54) of the three-factor BRIEF. Parent reports of inattentive 
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symptoms on the CPRS-R were significantly correlated with the BRI (r = .49, p < .01) and the 

MCI (r = .76, p < .01), but did not correlate with the ERI (r = .14, p = .42).  
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CHAPTER FIVE 

 

Discussion 

 

Hypothesis 1 

 The current study was primarily undertaken to assess whether the three-factor BRIEF 

format has improved convergent validity with performance-based measurement compared to the 

original BRIEF format. Although informant-reports and performance-based measures are 

purported to measure similar EF constructs, past research has found poor associations between 

these types of measurement (e.g., Anderson, Anderson, Northam, Jacobs, & Mikiwicz, 2002; 

Bodnar, Prahme, Cutting, Denckla, & Mahone, 2007; McAuley et al., 2010). In addressing this 

aim, the D-KEFS CWIT was used as a performance-based measure for comparison with relevant 

domains from the three-factor BRIEF.  

It was hypothesized that Condition 3 of the D-KEFS CWIT, a task that requires the 

ability to inhibit pre-potent responses and to shift between mental sets, would negatively 

correlate with the Inhibit and Self-Monitor subdomains of the three-factor BRIEF; however, no 

significant correlations were found between these subdomains and Condition 3 of the D-KEFS 

CWIT. Supplementary analyses found one significant correlation between Condition 3 of the D-

KEFS CWIT and the Shift subdomain in the Emotional Regulation Index. This finding is 

consistent with past research which suggests that Condition 3 of the D-KEFS CWIT assesses the 

ability to set-shift between multiple modes of information on a task and provides evidence that 

this particular skill is associated with the ability to utilize mental flexibility in real-life scenarios 

(Lezak, Howieson, & Loring, 2004; Spreen, Strauss, & Sherman, 2006). On the other hand, this 
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finding may also suggest that performance on Condition 3 of the D-KEFS CWIT predominantly 

requires set-shifting abilities rather than response inhibition.  

 Consistent with the current study, which did not find strong correlations between the 

Parent BRIEF and the D-KEFS CWIT, a number of previous studies have reported similar null 

findings (Anderson et al., 2002; Bodnar et al., 2007; Mahone et al., 2002; Toplak, Bucciarelli, 

Jain, & Tannock, 2009). The discrepancy between informant reports and performance-based 

measures have caused clinicians significant concern in its practical implications, as it can 

contribute to inaccurate diagnoses and inappropriate treatment planning (Silver, 2012). Various 

explanations have been provided to elucidate this dissociation, such as performance-based 

measures assessing the cognitive components of executive functioning while the BRIEF assesses 

the behavioral manifestation of these EF constructs (Anderson et al., 2002). Another explanation 

is that performance-based measures reveal an individual’s underlying skills whereas the BRIEF 

assesses how an individual applies those skills in his/her environment (McAuley et al., 2010). 

Recently, Toplak, West, and Stanovich (2013) have provided a novel and convincing alternative 

explanation for the poor convergent validity between performance based and behavior rating 

measures, stating that these different measures may be assessing separate cognitive levels 

altogether, which Stanovich (2009, 2011) has termed the “algorithmic mind” and “reflective 

mind.” The algorithmic mind has been conceptualized to be concerned with information 

processing systems in the brain, such as “input coding mechanisms, perceptual registration 

mechanisms, working memory, long-term memory, etc.,” while the reflective mind focuses on 

the “goals of the person, beliefs relevant to those goals, and the choice of action that is rational 
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given the goals and beliefs.” (Bratman, Israel, & Pollack, 1991; Dennett, 1987; Marr, 1982; 

Newell 1982, 1990; Pollock, 1995; Stanovich, 2009b, 2011; Toplak, West, & Stanovich, 2013). 

Toplak and colleagues’ (2013) explanation for the dissociation between these two different types 

of EF measures appears to be reinforced by Biederman and colleagues (2008) who found that EF 

impairments identified by performance-based measures do not translate into greater EF 

impairments on rating scales of executive function or vice versa. 

The results of this study contradicted expectations that the three-factor BRIEF would be 

significantly correlated with the D-KEFS CWIT. Given that the three-factor BRIEF was 

purportedly improved in factorial validity compared to the original BRIEF, it was postulated that 

the new Task Monitor scale and the revision of the BRIEF indices would lead to improved 

convergent validity with performance-based EF tasks. Although there was one significant 

association between the Shift subdomain of the three-factor BRIEF and Condition 3 of the D-

KEFS CWIT, no other correlations were identified. Considering the lack of significant 

correlations between the three-factor BRIEF and the D-KEFS CWIT, it is possible that the three-

factor BRIEF may not be improved in convergent validity with performance-based measures of 

EF. Another possibility is that the D-KEFS CWIT may not be representative of performance-

based EF measures, and there may be improved convergent validity between the three-factor 

BRIEF and other EF tasks. Future research should explore whether the three-factor BRIEF better 

correlates with other performance-based EF measures in hopes of identifying and addressing the 

dissociation between informant-reports and performance-based measures of EF in the literature. 
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Nevertheless, despite the lack of convergent validity between these two types of measurement, 

both have been shown to be useful tools in assessing different aspects of executive functioning. 

Hypotheses 2 and 3 

In addition to assessing the convergent validity of the three-factor BRIEF and the D-

KEFS CWIT, both measures were used to examine potential differences in executive functioning 

between participants diagnosed with the ADHD-I subtype and participants diagnosed with the 

ADHD-HI and ADHD-C subtypes. Previous research has found that a diagnosis of ADHD is 

associated with EF deficits on performance-based measures, and that symptoms of inattention 

alone tend to be associated with executive dysfunction rather than symptoms of hyperactivity 

(Chhabildas, Pennington, & Willcutt, 2001; Schmitz et al., 2002). In consideration of these past 

findings, two hypotheses were generated. First, participants with ADHD-I were expected to have 

a higher MCI compared to the MCI of participants with ADHD-HI/C; conversely, participants 

with ADHD-HI and ADHD-C were postulated to have a higher BRI and ERI compared to 

participants with ADHD-I. Second, participants with ADHD-I were expected to exhibit poorer 

performance on Condition 3 of the D-KEFS CWIT compared to participants with ADHD-HI/C 

after accounting for symptoms of inattention.  

According to the statistical analyses, participants with ADHD-HI/C had significantly 

higher group mean scores on the BRI and ERI of the three-factor BRIEF compared to 

participants with ADHD-I, meaning parents of children with ADHD-HI/C rated their children as 

having greater EF impairment compared to the parents of children with ADHD-I in these areas. 

Notably, BRIEF ratings for both groups on the MCI were not significantly different from each 
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other. This finding suggests that children with ADHD-HI/C have greater impairment in 

behavioral control and emotional regulation compared to children with ADHD-I, but exhibit 

similar metacognitive impairments regardless of their ADHD subtype. An alternative 

explanation to consider is that symptoms of hyperactivity/impulsivity may have led parents of 

the ADHD-HI/C group to experience a greater degree of stress, explaining why parents of these 

children would report more behavioral and cognitive issues in their children. A study conducted 

by Joyner, Silver, and Stavinoha (2009) found that parent ratings of their children’s EF are 

significantly associated with parenting stress, especially when their children exhibit challenging 

behaviors. It can be surmised that a child with ADHD-HI/C who displays behavioral difficulties 

related to hyperactivity and impulsive actions would therefore cause greater parenting stress and 

higher EF ratings on the BRIEF compared to a child with predominant symptoms of inattention.  

Additionally, there was no significant difference in scores on the D-KEFS CWIT 

between the ADHD-I and ADHD-HI/C groups, after accounting for symptoms of inattention as a 

covariate. This finding contrasts with a few studies that have identified ADHD-I as having a 

small but significantly greater degree of impairment on performance-based measures 

(Chhabildas, Pennington, & Willcutt, 2001; Van Mourik, Oosterlan, & Sergeant, 2005). Other 

studies which utilized performance-based tests (Houghton et al., 1999; Nigg, Blaskey, Huang-

Pollock, & Rappley, 2002) have found that individuals with ADHD-I or ADHD-C have identical 

areas of EF impairment to each other (e.g., deficits in interference control), perhaps explaining 

why the ADHD-I and ADHD-HI/C groups were not significantly different in their performance 

on the D-KEFS CWIT. Van Mourik and colleagues (2005) also expressed some reservation 
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about the Color-Word tasks’ validity in measuring inhibitory functioning in individuals with 

ADHD. In their meta-analysis, they found that a majority of studies that report poor performance 

on the Stroop task did not control for performance on the color-naming condition when reporting 

performance on the interference condition; furthermore, they identified that when 

“noninterference aspects of the task are taken into account, children with ADHD do not 

demonstrate poor interference control on this task” (Van Mourik, Oosterlaan, & Sergeant, 2005).  

They concluded that the Stroop task as a whole may not be a valid measure for interference 

control in ADHD. Considering this information, the absence of a significant difference between 

the ADHD-I and the ADHD-HI/C group on the D-KEFS CWIT suggests that the D-KEFS CWIT 

alone may not have been sufficient to illuminate any significant differences between the groups.  

Limitations 

 There are several limitations to consider in this study. Given a sample size of 37 

participants who met all of the requirements of the study, the power of the statistical analysis is 

limited, which therefore decreases the likelihood of supporting a hypothesis that may be 

accurate. Additionally, the children who participated in the study were recruited from a unique 

population, with each of the participants having a diagnosis of ADHD and being recruited from 

private schools that specialize in teaching children with various learning difficulties. As a result, 

findings from this study may not generalize to all children with an ADHD diagnosis. On the 

other hand, the participants for this study were derived from a highly unique population as they 

all presented with significant learning and/or behavioral problems; furthermore, parents of these 

participants are also likely to be unique as they may be forced to contend with more behavioral 
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and school-related issues compared to the parents of a typical child. Therefore, the complexity of 

this population may have skewed the severity of parent reports on the BRIEF and CPRS-R and 

may have also led to highly variable performance between participants on the D-KEFS CWIT, 

depending on the number and severity of learning and/or behavioral disorders. Another 

limitation of the sample is the high prevalence of participants who were prescribed stimulant 

medication, which further brings to question whether these results are representative of children 

with ADHD. In this sample, 82% of the ADHD-I group and 83% of the ADHD-HI/C group were 

prescribed medications. Specifically, the use of stimulant medications could have benefited some 

participants in their performance on the D-KEFS CWIT and led to EF ratings of lower severity 

by the parents of the participants, although subtype differences do not appear to have been 

affected. Performance on the D-KEFS CWIT may have also been negatively impacted in 

participants with comorbid learning disabilities or speech motor problems (Golden, Espe-Pfiefer, 

& Wachlser-Felder, 2000; Mattison & Mayes, 2012), as 82% of the ADHD-I group and 71% of 

the ADHD-HI/C group had comorbid disorders. Controlling for these variables in future research 

may yield more associations between the D-KEFS CWIT and the three-factor BRIEF, as well as 

better illuminate any differences in EF that may exist between subtypes of ADHD.  

Another limitation to consider is the sole use of the D-KEFS CWIT as a performance-

based measure. The Stroop task, from which the D-KEFS CWIT is derived, has a long history of 

use in research literature as a measure of an individual’s ability to inhibit his/her pre-potent 

responses and exercise mental flexibility. However, no one performance-based measure of an EF 

domain can be thought of as representative of other performance-based EF measures. Use of 
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multiple performance-based measures that measure varying EF domains may provide greater 

insight into whether there is improved convergent validity of these measures with the three-

factor BRIEF.  

 A final limitation is the grouping of the ADHD-HI subtype with the ADHD-C subtype in 

the statistical analyses. As previously mentioned, very few associations have been found between 

symptoms of hyperactivity/impulsivity and executive dysfunction on performance-based 

measures, whereas symptoms of inattention correlate with greater EF deficits according to these 

measures (Chhabildas, Pennington, & Willcutt, 2001). Chhabildas and colleagues (2001) 

identified ADHD-I and ADHD-C as having similar EF impairments in their neuropsychological 

profiles; but as mentioned earlier, children with ADHD-I have been identified as having more 

severe and pervasive EF deficits, such as poorer performance on a planning task compared to 

ADHD-C participants (Nigg, Blaskey, Huang-Pollock, & Rappley, 2002). In light of Nigg and 

colleagues’ (2002) findings, it was hypothesized that grouping together the ADHD-HI and 

ADHD-C participants would still result in significant differences between EF profiles compared 

to ADHD-I participants. Instead it is likely that by separating the ADHD-C group and ADHD-I 

into two separate cohorts, two inattentive groups are being compared. Possible future directions 

for this area of research could be to analyze each of the ADHD subtypes separately and observe 

whether more detailed neuropsychological profiles of a particular ADHD subtype can be 

determined.  
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Implications and Conclusions 

 In contrast to the vast amount of research that has been conducted to validate 

performance-based EF tasks and EF rating scales, relatively few studies have sought to address 

the current divergence between these two types of EF measurements. The current study aimed to 

examine whether a revision of the BRIEF produced better convergent validity with the D-KEFS 

CWIT. Most of the findings did not support this hypothesis, although the significant correlation 

between the Shift domain of the revised three-factor BRIEF and Condition 3 of the D-KEFS 

CWIT could be encouraging as it suggests a degree of relationship between this component of 

the CWIT and parent ratings. It would be prudent for all future performance-based cognitive 

tasks to be evaluated for significant convergent validity with behavioral rating scales and vice 

versa.  

 Additionally, with regard to the second aim of the study, no support was found for the 

hypothesis that children with ADHD-I significantly differ from children with ADHD-HI/C in the 

area of inhibition. It is possible that performance on EF measures may not be dependent on the 

ADHD subtype, but rather dependent on the amount and severity of ADHD symptoms. 

Considering past studies have found some significant differences between ADHD subtypes on 

EF measures, future research in this area could lead to successful identification of differing EF 

profiles between ADHD subtypes and help clinicians to develop interventions tailored towards a 

specific ADHD subtype. Nevertheless, being able to definitively determine differences in EF 

profiles between ADHD subtypes most likely cannot occur until convergent validity is improved 
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between performance-based EF tasks and EF rating scales. Future research is therefore necessary 

to understand and ultimately address this disparity between these two types of EF measurement. 
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Table 1.  Demographic Information 

 

Variables N Percentage 

Age (in years) 

   8 

   9 

   10 

   11 

   12 

 

       3 

       5 

       11 

       7 

        11  

 

       8.1 

       13.5 

       29.7 

       18.9 

       29.7 

Gender 

Male 

Female 

 

        21 

        16 

 

       56.8 

       43.2 

Race 

  Caucasian/White 

 African American 

  Did Not Identify 

 

        34 

        2 

        1 

 

       91.9 

       5.4 

       2.7 

 

ADHD Subtype Dx  

Hyperactive/Impulsive 

Inattentive 

Combined 

Unknown Subtype 

 

        

       6 

       11 

       18 

2 

 

 

        16.2 

        29.7 

        48.6 

        5.4 

Comorbid Disorders 

Learning Disorders 

Other developmental 

disorders 

Depression/Anxiety 

        

      33 

       

      12   

      16 

 

       89.2 

        

       32.4 

       43.2 

ADHD medication  

  Yes 

  No 

 

        31 

        6 

 

       83.8 

       16.2 
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Table 2.  Descriptive Statistics for Measures 
 

Variables Range Mean (SD) 

D-KEFS Color-Word Interference Test  

(Scaled Scores) 

  

Condition 1 4 – 15 10.19 (2.85) 

Condition 2 4 – 14 10.41 (2.26) 

Condition 3 2 – 14 9.57 (3.15) 

Condition 4 4 – 14 9.92 (2.61) 

BRIEF Three-Factor Format: Scales and 

Indices (Raw Scores) 

  

Inhibit  11 – 29 (max = 30) 19.16 (5.59) 

Self-Monitor  4 – 12 (max = 16) 8.03 (2.19) 

Emotional Control  11 – 29 (max = 30) 19.70 (4.88) 

Shift  8 – 21 (max = 24) 14.89 (3.22) 

Initiate 9 – 23 (max = 24) 15.49 (3.64) 

Working Memory 14 – 30 (max = 30) 22.81 (4.59) 

Plan/Organize 13 – 35 (max = 36) 24.49 (5.32) 

Organization of Materials 8 – 18 (max = 18) 15.11 (3.03) 

Task-Monitor 5 – 12 (max = 16) 9.03 (2.17) 

Behavioral Regulation Index 15 – 40 (max = 46) 27.19 (7.18) 

Emotional Regulation Index 18 – 47 (max = 54) 34.32 (7.88) 

Metacognition Index 55 – 117 (max = 124) 86.92 (15.23) 

Global Executive Composite 89 – 187 (max = 224) 148.43 (24.44) 

CPRS – Total Scores (Raw Scores) 1 – 28 14.84 (7.13) 
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Table 3. Correlations of BRIEF subdomains and CWIT Conditions 

 

 

 
CWIT 

#1 

CWIT 

#2 

CWIT 

#3 

CWIT 

#4 Inhibit 

Self 

Monitor 

Emotional 

Control Shift Initiate 

Working 

Memory Plan/Org. 

Org. of 

Materials 

Task 

Monitor 

CWIT #1 ____             

CWIT #2 .582
**

 ____            

CWIT #3 .527
**

 .251 ____           

CWIT #4 .470
**

 .518
**

 .669
**

 ____          

Inhibit .026 .102 .050 .045 ____         

Self Monitor .106 .132 -.014 -.004 .634
**

 ____        

Emotional 

Control 

-.134 -.185 -.166 -.024 .592
**

 .637
**

 ____       

Shift -.043 -.112 -.361
*
 -.084 .371

*
 .362

*
 .683

**
 ____      

Initiate -.100 .161 -.124 .230 .359
*
 .426

**
 .405

*
 .317 ____     

Working 

Memory 

-.010 .226 -.194 .040 .383
*
 .348

*
 .052 .113 .635

**
 ____    

Plan/Org. .069 .013 -.053 .103 .386
*
 .535

**
 .377

*
 .281 .630

**
 .658

**
 ____   

Org. of 

Materials 

-.093 -.156 -.001 .040 .410
*
 .444

**
 .282 .147 .560

**
 .605

**
 .660

**
 ____  

Task Monitor .112 .032 .018 .271 .084 .345
*
 .329

*
 .303 .449

**
 .305 .491

**
 .224 ____ 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 
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Table 4. Means, SDs, F-values, and p-values for BRIEF Indices by AD/HD Group 

  

  ADHD-I ADHD-HI/C F p 

BRI 21.73 (5.26) 30.46 (6.00) 17.19 0.000 

ERI 27.55 (7.80) 37.92 (5.59)  20.18 0.000 

MCI 84.45 (17.60) 89.42 (13.99) 0.807 0.376 
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Table 5. Correlations of BRIEF Indices, Color-Word Conditions, and CPRS-R Inattentive 

Symptoms  

 

 CPRS-R CWIT #1 CWIT #2 CWIT #3 CWIT #4 

BRI .485
**

 .053 .120 .034 .033 

ERI .136 -.135 -.200 -.289 -.077 

MCI .760
**

 -.005 .085 -.104 .149 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 
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Appendix A 

 

Conners Parent Rating Scale – Revised: Long form and Short form Inattention Items 

 

 

 Inattentive, easily distracted 

 

 Difficulty doing or completing homework 

 

 Short attention span 

 

 Fails to complete assignments 

 

 Messy or disorganized at home or school 

 

 Only attends if it is something he/she is very interested in 

 

 Avoids, expresses reluctance about, or has difficulties engaging in tasks that require 

sustained mental effort (such as schoolwork or homework) 

 

 Gets distracted when given instructions to do something 

 

 Has trouble concentrating in class 

 

 Does not follow through on instructions and fails to finish schoolwork, chores or duties in 

the workplace (not due to oppositional behavior or failure to understand instructions) 
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