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ABSTRACT 

DSM-IV-TR based rating scales are among the most common measures of ADHD in 

adulthood; however, the psychometric properties of these scales are not well-documented. This 

study uses an IRT model to determine which symptoms (items) best discriminate between 193 

self-referred college students with varying levels of inattention and hyperactivity/impulsivity. 

Furthermore, the study investigates the possibility of gender bias in item endorsement. The 

hyperactive/impulsive items were significantly more reliable than the inattention items at 

identifying participants with Average and Above Average levels of the overall trait. Most items 

of both subscales exhibited a need for response format modification. Two items demonstrated 

significant gender bias. The results indicate a need for further investigation into the psychometric 

properties of the DSM-IV-TR symptoms of Inattention; whereas, the symptoms of 

Hyperactivity/Impulsivity appear to function appropriately.  

 

Keywords: Adult Attention Deficit/Hyperactivity Disorder, ADHD self-report ratings, Item 

Response Theory, ADHD diagnosis, Graded Response Model, Differential Item Functioning 
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CHAPTER I 

 INTRODUCTION  

 Attention Deficit Hyperactivity Disorder (ADHD) is classified as a mental health 

disorder that is most often diagnosed in childhood and adolescence; however, research has 

demonstrated that symptoms persist into adulthood (Barkley, 2006). Because research on adult 

ADHD is scant, the adult diagnostic process has become a focus of current ADHD literature. The 

purpose of this chapter is to introduce a study examining the psychometric properties of the 

Current Symptoms Scales (CSS; Barkley & Murphy, 1998) under an Item Response Theory 

perspective. This chapter includes the social and professional significance of the study, 

theoretical conceptualizations of ADHD, the history of ADHD in the Diagnostic and Statistical 

Manual of Mental Disorders-Fourth Edition (DSM-IV), the purpose of the study, research 

questions to be examined, and definitions of key terms.  

Social Significance of the Study 

 Although Attention Deficit Hyperactivity Disorder (ADHD) was once thought of as a 

disorder confined to childhood, research has indicated that the symptoms of ADHD continue into 

adulthood. A recent meta-analysis showed significantly different persistence rates of ADHD into 

adulthood based on diagnostic criteria. Persistence rates for adults meeting full criteria for 

ADHD was 15% at age 25 years; however, when cases consistent with the DSM-IV (Diagnostic 

and Statistical Manual of Mental Disorders, APA, 1994) definition of ADHD in partial remission 

were considered, the rate of persistence is much higher, 65% (Faraone, Biederman, & Mick, 

2006). A ten-year follow-up study reported a persistence rate of 58% of participants meeting full 

or sub-threshold diagnostic criteria for ADHD (Biederman et al., 2006a). Although no consistent 

persistence rates have been established, it is evident that ADHD does continue to adulthood. 

Prevalence rates for adult ADHD have varied significantly based on different diagnostic 

criteria and sample characteristics. Furthermore, symptoms of inattention tend to persist into 

adulthood more than symptoms of hyperactivity/impulsivity (Mick, Faraone, & Biederman, 

2004). The prevalence in childhood generally ranges from 3-5% (Barkley, 1998). A recent study 

of 966 randomly selected adults reported a prevalence rate of 2.9% for adults who met full 

ADHD criteria and 16.4% for adults meeting sub-threshold criteria (Faraone & Biederman, 

2005). These results were based on the DSM-IV criteria and participants were drawn from a 

random-digit dial phone survey. Additional studies are needed to replicate these findings. 
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Specifically, a large-scale prevalence study in which participants are interviewed thoroughly is 

needed. Another commonly cited prevalence rate estimate used the Wender criteria (Wender, 

1995) in a college sample. This study suggested that approximately 7-8% of this population 

reported significant symptoms (i.e., 1.5 SD above the mean) on the Wender Utah Rating Scale 

(Weyandt, Linterman, & Rice, 1995). This result was interesting because it estimated a 

prevalence rate higher than the childhood rate. Although prevalence rates of ADHD vary with 

sample characteristics and diagnostic criteria, the current research clearly indicates that it is a 

significant problem for adults. 

ADHD has a significant impact on quality of life. Research has demonstrated that adults 

with ADHD are significantly less likely to graduate high school, obtain a college degree, and be 

employed (Biederman et al., 2006b). They are also more likely to be arrested, divorced, and 

report that they are generally unsatisfied with their family, social, and professional lives 

(Biederman et al., 2006b). College students with ADHD were found to have significantly lower 

grade point averages, have more academic problems, and were more likely to be on academic 

probation, than controls (Heiligenstein, Guenther, Levy, Savino, & Fulwiler, 1999). Another  

study by Shaw-Zirt, Popoli-Lehane, Chaplin, and Bergman (2005) found that college students 

with ADHD are less adjusted, have poorer social skills, and have lower self-esteem than 

controls. Overall, the persistence of ADHD symptoms into adulthood is associated with 

impairment in various major life settings. 

Professional Significance of the Study 

 

 Professional recognition of the continuity of ADHD symptoms past adolescence and into 

adulthood is still a relatively novel concept. It was not until the early 1990s that psychologists 

and the public began to recognize the legitimacy of adult ADHD (Barkley, 2006). Although adult 

ADHD is now considered a clinically legitimate diagnosis, the assessment of adult ADHD is still 

in its infancy. The forthcoming literature review will address a variety of diagnostic dilemmas in 

need of additional research, and the current study will address two of them. The first issue is to 

determine which items of a current DSM-IV based rating scale best discriminate between 

participants with varying levels of inattention and hyperactivity/impulsivity. The second issue is 

to determine whether males and females endorse certain items differently. 

 A broader professional issue to be studied is the validity of the DSM-IV-TR criteria for 

adult ADHD. These criteria were created based on numerous studies and field trials on children 



 

3 

 

and adolescents. Sharp criticism and inquiry has developed as a result of using criteria that do 

not account for variation in the adult manifestation of ADHD. An often cited (Barkley, 2006) 

example of the difference between childhood/adolescent and adult ADHD symptoms is a lack of 

physical over-reactivity (e.g., constantly moving around) in the latter population. Common adult 

symptoms such as poor planning, time management, and disorganization are not as overt as 

impulsively jumping out of a tree or running into traffic. It is also unclear whether adult ADHD 

symptoms are best characterized by a two factor structure (i.e., inattention and 

hyperactivity/impulsivity) as in the DSM-IV-TR or a three factor structure (i.e., inattention, 

hyperactivity, and impulsivity). Once this is established, the psychometric properties of the 

individual symptoms can be adequately addressed.   

 Another professional issue that is addressed in the current study is gender differences in 

adult ADHD symptoms. Current literature (Barkley, 2006; Biederman et al., 1993; Katz, 

Petscher, & Welles, 2007) cites a gender ratio of 1:1 in adults referred for ADHD assessment. 

This is particularly surprising given the oft cited ratio of 3:1 (male to female; Barkley, 2006) in 

child and adolescent samples. These discrepant ratios have led to an increase in the attention paid 

to gender differences in the presentation of ADHD symptoms across the lifespan. One inference 

related to this difference is that females with ADHD often display the covert symptoms of 

inattention more frequently than the overt symptoms of hyperactivity that are a common reason 

for referral (Gaub & Carlson, 1997). Research is needed to determine how the symptoms of 

ADHD function differently between genders. This would help ensure that females are not under-

identified in adulthood because of gender differences in the frequency and severity of symptom 

presentation. 

Theoretical Conceptualizations 

Barkley’s Theory of ADHD 

The nature of ADHD has been a source of extensive research over the past forty years. 

Barkley‟s neuropsychological theory of inhibition, executive functions, and motor control 

represents a concrete conceptual model of self-regulation. It is also the most widely accepted and 

researched theory of ADHD (Barkley, 2006). The theory was developed as a hybrid of 

neuropsychological theories of prefrontal lobe functioning. Barkley‟s theory is a description of 

the neurological deficits associated with ADHD and not a specific etiology for the disorder. 
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Behavioral inhibition is the first component of the model, located in the prefrontal lobe. It 

represents a type of impulse control and is the main area of deficiency for individuals with 

ADHD. Behavioral inhibition allows for the execution of the executive functions that allow an 

individual to associate responses with their likely outcome. The four executive functions 

included in this model are non-verbal working memory, internalization of speech (verbal 

working memory), the self-regulation of affect/motivation/arousal, and reconstitution (behavioral 

analysis and synthesis). These executive functions control the last component of the theory, 

motor control of behavior (Barkley, 2006). This model provides a more comprehensive account 

of research findings on the cognitive deficits associated with ADHD than the current clinical 

view in the DSM-IV, which sees ADHD as primarily an attention deficit. Research on Barkley‟s 

theory of sustained attention supports that dysfunction in the various functions to be described, 

results in poor academic, social, and motivational behavior (Barkley, 2006). A description of this 

research is beyond the scope of this paper; however, this information is available (see Barkley, 

2006). A visual diagram of this model is below (Barkley, 2006). 

Self-Regulation   

 Self-regulation is defined as, “any response, or chain of responses, by the individual that 

alters the probability of their subsequent response to an event and, in so doing, functions to alter 

the probability of a later consequence related to the event” (Barkley, 2006, p. 304). Barkley 

(2006) identifies six key elements of this definition. First, self-regulation is a behavior that 

controls an individual‟s response to an event, rather than controlling the event itself. For 

example, individuals cannot control a red traffic light but they can control their response to the 

red light. Second, these self-regulatory actions are designed to change the probability of a 

response by the individual. Third, those behaviors that are considered self-regulatory serve to  

change a future outcome rather than an immediate outcome. Fourth, for effective self-control one 

must develop a desire for long-term outcomes as opposed to short-term ones.  Fifth, self-

regulatory actions bridge the gap between the event-response-outcome process and this is more 

difficult when the time between the steps is delayed. Last, for self-regulation to occur, one must 

have the executive functions to sense time and relate the execution of a behavior to the future. 

Overall, self-regulation serves to control an individual‟s response to an event because of an 

adequate knowledge of a likely outcome. 
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Figure 1. Barkley‟s Theory of ADHD         

Behavioral Inhibition 

 Behavioral inhibition is considered the core deficit of ADHD. Behavioral inhibition 

refers to three inter-related processes: (1) inhibiting the initial prepotent response to an event, (2) 

ending an ongoing response or response pattern creating a delay in the decision to begin or 

continue responding, (3) protecting this delay and the self-directed responses that occur within it 

from disruption by interfering events (interference control) (Barkley, 1997). 

 The first step of behavioral inhibition is the inhibition of the prepotent response. The 

prepotent response is defined as the response for which immediate positive or negative 
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reinforcement is available or has been associated with the response in the past (Barkley, 2006). 

For example, the prepotent response when a traffic light turns red is to stop because running the 

light is associated with receiving a speeding ticket. These prepotent responses are more difficult 

for those with ADHD to inhibit, particularly when there is conflict between the valences of the 

immediate and delayed outcome. Specifically, it is more difficult for an individual with ADHD 

to ignore immediate reinforcement and accept delayed reinforcement. Preventing the prepotent 

response is a key deficit for those with ADHD. 

 The ability to interrupt a continuous sequence of behavior is critical to self-regulation and 

represents the second step in the process. For example, slowing down at a yellow light is more 

difficult for those with ADHD because the response of speeding up to get through the light 

before it turns red is more immediately rewarding than the delayed reinforcement (e.g., not 

getting a traffic ticket). This exemplifies the type of ongoing awareness and monitoring that 

allows most individuals to recall the outcome of past behavior and shift their response 

accordingly. This awareness and monitoring is reliant on working memory to recall the past 

instances and behavioral inhibition allows individuals to control their response.  

 The final step in the behavioral inhibition process is protection from interfering events. 

Interference control is crucial to inhibition because the delay between stimulus and response is a 

particularly vulnerable time for both internal and external interference (Fuster, 1989). The more 

similar this interference is to the information being generated by the executive functions, the 

more difficult it is to avoid disruption. For example, it is easier to be distracted by a visual 

stimulus when driving, than an olfactory stimulus because driving is dependent on visual acuity. 

Individuals with ADHD often have problems with low levels of freedom from distractibility, 

which further impairs their ability to inhibit the prepotent response (Barkley, 2006). 

Executive Functions  

 The executive functions refer to those self-directed actions of an individual that are used 

to self-regulate behavior (Barkley, 1997). Although these functions have their own labels, they 

are all believed to contribute to the internalization of behavior to anticipate future change 

(Barkley, 1998). These functions are also inter-related and control the motor system. The 

executive functions that are included in self-regulation are: non-verbal working memory, 

internalization of speech (verbal working memory), the self-regulation of 

affect/motivation/arousal, and reconstitution (behavioral analysis and synthesis). 
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Non-Verbal Working Memory 

  Non-verbal working memory is defined as, “the capacity to maintain internally 

represented information in mind or on line that will be used to control a subsequent response” 

(Barkley, 2006, p. 307). It initiates such processes as mental imagery, hindsight, forethought, 

preparation to act, time management, imitation, and vicarious learning. Covert visual-imagery 

(re-seeing to oneself) and covert audition (re-hearing oneself) are functions of working memory 

that are particularly important to self-regulation. These types of sensory behaviors are used to 

create an internal stream of data that are used to influence behavior. For example, a person will 

remember that running a red light is wrong and subsequently, they base their decision to slow 

down on this information.  

 Verbal Working Memory   

The research of social psychologists (Berk & Potts, 1991) and developmental 

neuropsychologists (Vygotsky, 1978) has highlighted the importance of verbal working memory 

(internalization of speech) on the development of self-regulation. This process is the internal 

conversation that one has in the presence of stimuli. This type of private speech is the basis for 

problem solving. It also contributes to the formulation of rules in a hierarchically arranged 

system, similar to the concept of “metacognitions” (Barkley, 2006).  It represents the series of if-

then statements that one engages in before a deciding on a response. For example, the internal 

conversation of, “if I run this red light I will probably get a ticket.” 

Self-Regulation of Affect/Motivation/Arousal 

The delay between stimulus and behavior is bridged by the self-regulation of affect, 

motivation, and arousal. This ability provides the drive that ignites persistence in goal-directed 

activity, in the absence of external reinforcement. For example, a yellow light not only evokes 

the covert-visual image of working memory, but it also carries an emotional charge (e.g., fear, 

annoyance). The ability to inhibit the prepotent response is limited by the emotional charge of 

the stimulus. This process is related to the notion of emotional self-control (Kopp, 1982). 

Emotional self-control is particularly important in our society, where emotions are not usually 

expected to be externally evident. For example, when it annoys people to wait at a red light, they 

should not yell at the light for it. Impulsive responses are more emotionally charged than 



 

8 

 

thoroughly contemplated responses. Controlling these emotional reactions is important to 

behavioral inhibition. 

Motivation and arousal are included in this process because they are the essence of 

emotions. Lang (1995) proposed that emotion can be dichotomized into motivation 

(reinforcement and punishment) and level of arousal. The association of a stimulus with its 

probable consequence and the subsequent adjustment of energy level can lead to the execution of 

a behavior (Barkley, 2006). Motivation and arousal aid in the explanation of why certain 

behaviors are inhibited and others are not. 

Planning or Reconstitution   

 Planning or reconstitution is represented by the analysis and synthesis components of the 

model. Analysis is the ability to take behavioral sequences apart and synthesis the recombining 

of the stimulus to form a whole (Bronowski, 1977). For example, the ability to move a leg, then 

aim the foot, then press the brake are all example of analytical behavior meant to accomplish the 

synthesis of stopping a car. Other elements related to this function are verbal and behavioral 

fluency, and behavioral flexibility. The function of planning or reconstitution is to break down a 

collection of individual behaviors into a complex goal-directed behavior. This is affected by 

fluency and the ability to create logical sequence for the behavior (Barkley, 2006). 

Motor Control/Fluency/Syntax 

 The aforementioned executive functions work together to form a behavioral response. 

Once goal-directed behaviors are forged and prepared for the motor execution system, the 

motivation for these behaviors must be induced. Such induction, combined with the other 

executive functions, drives the behavior towards its intended goal. This entire process is referred 

to as goal-directed persistence. This type of persistence is characterized by will power, self-

discipline, determination, and a driven or intentional quality (Barkley, 2006). The final step in 

this model is the execution of the goal-directed behavior.  

The Role of Sustained Attention  

 ADHD is characterized by poor levels of sustained attention. Specifically, ADHD 

appears to be characterized by poor interference control and self-sustained attention (i.e., the 

attention is not externally reinforcing). For example, individuals with ADHD have great 

difficulty sustaining their attention in boring situations where paying attention has no immediate 
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reinforcing properties. This may be why behavior modification programs are seen as the most 

effective non-medication treatment for children (Barkley, 2006). The inability to sustain 

attention is seen as one the core deficits for individuals with ADHD. 

Summary and Future Considerations   

 Barkley (2006) posits that although ADHD is conceptualized as a disorder of inattention 

and hyperactivity/impulsivity as in the DSM-IV, it is not that simple. He envisions ADHD as a 

deficit in behavioral inhibition. Poor behavioral inhibition significantly affects the execution of 

executive functioning and self-regulation. These deficits create a motor control system that is 

poorly controlled by internally represented information, sense of time, and future consequence 

compared to controls. 

 Many aspects of Barkley‟s theory are supported by research (Barkley, 2006). One aspect 

that is untested is whether inhibition and working memory develop together or separately. 

Elucidation of this will help explain whether ADHD is a disorder that is primarily explained by 

poor inhibition (i.e., impulsivity) or poor inhibition and working memory (i.e., inattention). 

Barkley‟s theory posits that inattention stems from poor inhibition; however, this is unproven. 

Research on the nature of inattention may explain whether inattention and impulsivity are 

distinct entities, or if inattention is simply a result of poor response inhibition (i.e., impulsivity). 

Another untested aspect of the theory is whether non-verbal working memory can be subdivided 

into temporal and spatial aspects. Research could test whether ADHD has a more deleterious 

effect on temporal-sequential processes in working memory than spatial ones.  

Wender Theory of MBD 

 The Wender (1971) theory was originally developed to describe the symptoms of 

Minimal Brain Dysfunction, a broadly defined mental disorder that encompassed children with 

various types of behavioral difficulty. Wender‟s (1971) theory described three primary deficits, 

including: decreased sensitivity to pain, a generally high and poorly modulated level of 

activation, and extroversion. This theory also speculates on the consequences of deficits in these 

areas. The consequence of decreased sensitivity to pain is a reduced sensitivity to rewards and 

punishment. The consequences of high activation are hyperactivity, poor sustained attention, and 

distractibility. The consequences of poorly modulated activation are emotional over-reactivity, 
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low frustration tolerance, and temper outbursts (Wender, 1971). Deficits in these areas are 

hypothesized to have a significant negative impact on interpersonal and academic performance.   

 Wender‟s (1971) theory of MBD has not received as much attention as Barkley‟s theory 

because it fails to describe many of the behaviors currently associated with the DSM-IV-TR 

criteria (Barkley, 2006). The theory fails to incorporate response inhibition which is a core 

symptom of ADHD. Additionally, it does not explain poor motor coordination, the purpose of 

including extroversion, and fails to directly describe how these deficits affect interpersonal and 

academic performance (Barkley, 2006). This theory is also criticized for the inability to 

differentiate ADHD, Oppositional Defiant Disorder, and Conduct Disorder (Barkley, 2006). 

Overall, Wender‟s theory has some merits, but may fail to adequately describe the current 

definition of ADHD (i.e., DSM-IV-TR). 

History of DSM Conceptualization of ADHD 

DSM-II Hyperkinetic Reaction of Childhood 

 The first time that a disorder resembled what is currently called ADHD was in the DSM-

II (Diagnostic and Statistical Manual of Mental Disorder-second edition, APA, 1968). This 

disorder was called Hyperkinetic Reaction of Childhood. It was little more then a brief mention 

and was conceptualized as a type of hyperactivity. The criteria for Hyperkinetic Reaction of 

Childhood were a short attention span, motor hyperactivity, and restlessness. At that time, the 

etiology of the disorder was believed to be the result of poor parenting and other environmental 

causes (Barkley, 2006). Furthermore, it was thought to be a disorder confined to young children 

that would dissipate by adolescence (Doyle, 2004).  

DSM-III Attention Deficit Disorder  

 As more clinical and research attention was directed toward childhood disorders, the 

DSM-III (Diagnostic and Statistical Manual of Mental Disorder-third edition APA, 1980) 

established a disorder called Attention Deficit Disorder (ADD). Unlike Hyperkinetic Reaction of 

Childhood, ADD was conceptualized as behavioral disinhibition (i.e., impulsivity) and 

inattention. This caused an enormous amount of critique from clinicians and researchers 

(Barkley, 1998). Many of these critiques stemmed from a common notion at the time that 

inattention was not a core manifestation of ADHD. The criteria were divided into three different 

lists of symptoms: Inattention, Impulsivity, and Hyperactivity. Diagnostic cutoff scores were 
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used for the first time and symptom onset was required before age seven. Furthermore, 

exclusionary criteria were included which required that the symptoms were not better accounted 

for by a pervasive developmental disorder, affective disorder, or schizophrenia.  

The DSM-III also included two ADD subtypes, ADD with hyperactivity and ADD 

without hyperactivity. To meet the ADD without hyperactivity subtype, three symptoms of 

inattention and impulsivity would be present without at least two symptoms of hyperactivity. To 

meet the ADD-with hyperactivity subtype, three symptoms of inattention and impulsivity would 

be present with at least two symptoms of hyperactivity. Inclusion of a non-hyperactive subtype 

spurred investigation into an adult diagnosis because of the age-dependent decline in hyperactive 

symptoms (Doyle, 2004). Specifically, adults displayed many of the inattentive and impulsive 

symptoms and if hyperactivity was not required than ADD may have a life-long course (Barkley, 

2006). Overall, the DSM-III criteria greatly improved the diagnosis of ADHD by creating more 

specific criteria and introduced subtypes of the disorder. 

DSM-III-R Attention Deficit Hyperactivity Disorder 

 By 1987, Attention Deficit Hyperactivity Disorder (ADHD) had become the most 

extensively researched childhood disorder in history (Barkley, 1998). The symptoms were 

organized in the DSM-III-R (Diagnostic and Statistical Manual of Mental Disorder-third edition, 

revised; APA, 1987) as a unitary factor, with hyperactivity and impulsivity as the core symptoms 

of the disorder. This change was made because it was determined that more research was needed 

on the subtyping process (Barkley, 2006). These changes came with minimal controversy 

because it was done to develop more clarified, specific, and operationally-defined diagnostic 

criteria (Loney, 1983). To be diagnosed, a person had to endorse 8 of the 14 symptoms as 

clinically significant. The symptoms were listed in order of discriminative power. Symptom 

onset was still required before the age of seven and there were additional exclusionary criteria. 

ADHD subtypes were eliminated. If an individual had a clinical amount of inattentive symptoms 

without hyperactivity they were called “undifferentiated.” This was a relatively vague category 

and was in need of future research regarding its utility (Barkley, 2006). Degree of impairment 

was now measured by the number of settings that were affected by ADHD symptoms. The 

number of settings affected classified the individual as mild, moderate, or severe. This DSM 

version was also the first to classify ADHD, Conduct Disorder, and Oppositional Defiant 

Disorder into the larger category of Disruptive Behavior Disorders.  
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 The DSM-III-R incorporated field trials into the development of the diagnostic criteria, 

although these were relatively uncomplicated (Barkley, 1998). This version focused on deriving 

criteria that could differentiate ADHD from other common psychiatric comorbidities (Doyle, 

2004). The DSM-III-R provided an excellent advance in the diagnosis of ADHD. It improved 

clinicians‟ ability to rule-out other psychological diagnoses, used field trials to test symptom 

utility, defined impairment, and listed symptoms based on their discriminitive power. 

DSM-IV Attention Deficit/Hyperactivity Disorder 

   When the DSM-IV was released, clinicians had become increasingly concerned over 

their inability to properly diagnose patients with ADHD when inattention was clinically 

significant, but there were sub-clinical levels of hyperactivity. This caused a reinstatement of 

subtypes and other criteria changes. The American Psychological Association currently defines 

ADHD based on the following criteria (APA, 1994): 

 

A. Classification into one of three subtypes: 

a. Inattention 

1. Often does not give close attention to details or makes careless mistakes 

in schoolwork, work, or other activities. 

2. Often has trouble keeping attention on tasks or play activities. 

3. Often does not seem to listen when spoken to directly. 

4. Often does not follow instructions and fails to finish schoolwork, chores, 

or duties in the workplace. 

5. Often has trouble organizing activities. 

6. Often avoids, dislikes, or doesn‟t want to do things that take a lot of 

mental effort for a long period of time. 

7. Often loses things necessary for tasks and activities. 

8. Is often easily distracted. 

9. Is often forgetful in daily activities. 

b. Hyperactivity/Impulsivity 

1. Often fidgets with hands/feet or squirms in seat. 

2. Often gets up from seat when remaining in seat is expected. 

3. Often runs about or climbs when and where it is inappropriate. 
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4. Often has trouble playing or enjoying leisure activities quietly. 

5. Is often “on the go” or often acts as if “driven by a motor”. 

6. Often talks excessively. 

7. Often blurts out answers before questions are completed. 

8. Often has trouble waiting one‟s turn. 

9. Often interrupts or intrudes on others. 

ADHD-Combined Type- 6 or more symptoms of Inattention and 

Hyperactivity/Impulsivity 

ADHD-Primarily Inattentive- 6 or more symptoms of Inattention, 5 or less symptoms of 

Hyperactivity/Impulsivity 

ADHD-Primarily Hyperactive/Impulsive-6 or more symptoms of 

Hyperactivity/Impulsivity, 5 or less symptoms of Inattention 

B. Some hyperactive-impulsive or inattentive symptoms that caused significant impairment 

were present roughly before age seven. 

C. Some impairment from the symptoms is present in two or more settings (e.g., at work, in 

class, and at home). 

D. There must be clear evidence of clinically significant impairment in social, academic, or 

occupational functioning. 

E. The symptoms do not occur exclusively during the course of a Psychotic Disorder and are 

not better accounted for by another mental disorder (e.g., Mood Disorder or Anxiety 

Disorder). 

Many changes to the ADHD diagnostic criteria were implemented in the DSM-IV. Age of 

onset was still before age 7; however, that was the only criteria that remained unchanged from 

the DSM-III-R criteria. ADHD criteria now consisted of two subscales (factors), Inattention and 

Hyperactivity/Impulsivity. The inclusion of subtypes helped solve problems that clinicians had 

with the DSM-III-R criteria regarding clinical levels of inattention without clinical levels of 

hyperactivity. Additionally, there was a new subtype called ADHD-Not Otherwise Specified 

(NOS). This new subtype aided clinicians in describing the disorder when the number of 

symptoms was sub-clinical but there was evidence of significant impairment. Impairment was 

now required in at least two major settings (e.g., school, home), as opposed to the DSM-III-R 
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which classified patients as mild, moderate, or severe based on number of settings affected. 

Exclusionary criteria now included Mood Disorders as well.  

The criteria were also based on more statistically rigorous field trials (Barkley, 1998) and 

the two-factor structure was based on exploratory and confirmatory factor analyses conducted on 

parent and teacher ratings of children‟s behavior (Spitzer et al., 1990). Research using 

neuroimaging validated ADHD by showing frontal lobe dysfunction in ADHD participants 

compared to controls (Bush, Valera, & Seidman, 2005).  The plethora of empirical research and 

professional collaboration that went into the establishment of the DSM-IV criteria for ADHD has 

made it one of the most researched psychological phenomena in history. Since the DSM-IV, 

APA released the DSM-IV-TR (APA, 2000); however, no major revisions to the ADHD criteria 

were evident. The current issues of the DSM-IV-TR criteria are addressed in the forthcoming 

literature review (e.g., age of onset, factor structure). 

Purpose of the Study 

 The overall purpose of the current study is to examine certain psychometric properties of 

the CSS under an IRT perspective. The CSS is comprised of all 18 DSM-IV-TR symptoms of 

ADHD. Therefore, the current study allows inferences to be made concerning the utility of 

assessing the DSM-IV-TR symptoms of ADHD using a likert-type rating scale. DSM based rating 

scales are common in the assessment of ADHD with adults and further guidance on the proper 

use of these instruments is warranted. Specifically, this study seeks to determine which 

symptoms (items) best discriminate between clinic-referred adult participants with varying levels 

of inattention and hyperactivity/impulsivity using an IRT model (i.e., graded response model; 

Samejima, 1969). This analysis will help determine which items discriminate best between those 

with high and low levels of inattention and hyperactivity/impulsivity. Only one other previous 

study has investigated these discriminative properties and it found that certain items are more 

effective at discriminating than others (Smith & Johnson, 1998). This research may also help in 

selecting items for adult ADHD criteria in the forthcoming editions of the Diagnostic and 

Statistical Manual of Mental Disorders.  

 Due to the increased attention paid to gender differences in ADHD symptom 

presentation, a test of differential item functioning will also be conducted. This analysis goes 

beyond the limits of Classical Test Theory (CTT) and allows the investigators to determine 

which ADHD symptoms function differently between genders using IRT. Again, only one other 
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study (Smith & Johnson, 1998) has examined gender differences on a similar DSM-based scale 

and that study lacked a test of differential item functioning. The results of the current analysis 

will help determine whether certain items need to be weighted differently based on gender. For 

example, the symptom “talks excessively” may be weighted differently for males and females 

because it is more associated with high levels of hyperactivity/impulsivity in males than in 

females. 

Assumptions and Delimitations 

The present study will be conducted under several broad assumptions. 

1. The Attention Deficit Hyperactivity Disorder characteristics of inattention and 

hyperactivity/impulsivity can be measured in adults. 

2. The Current Symptoms Scales (Barkley & Murphy, 1998) yields an accurate measure of 

inattention and hyperactivity/impulsivity. 

3. All participants will respond to each instrument openly and honestly.  

4. Subjects for this study will constitute a criterion sample, all of which will be comprised of 

adults with self-reported symptoms of Attention Deficit Hyperactivity Disorder who were 

referred to an on-campus clinic.  The sample will consist of individuals who have 

volunteered to participate drawn from a large, southeastern university population. Thus, 

generalizability will be limited by the nature of the sample selected for the study. 

5. The instrument used in this study is a self-report measure, which may make the results 

subject to response biases. 

6. A checklist based on the DSM-IV criteria was used in this study; results may differ when 

using another checklist 

Definition of Key Terms 

1. Inattention- a general term used to encompass alertness, arousal, selectivity, encoding, 

sustained attention, distractibility, and span of apprehension (Barkley, 2006). The symptoms 

of Inattention subscale from the DSM-IV-TR reflect this characteristic.  

2. Hyperactivity- Excessive or developmentally-inappropriate levels of activity, whether motor 

or vocal (Barkley, 2006). These symptoms of hyperactivity are often irrelevant to the 

task/situation and often seem purposeless. Items 1-6 of the DSM-IV-TR 
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Hyperactivity/Impulsivity subscale are those reflecting this characteristic. In adults with 

ADHD, symptoms of hyperactivity may reflect more difficulties with fidgeting, a subjective 

sense of restlessness, and excessive speech than the gross motor overactivity of children 

(Barkley, 2006). 

3. Impulsivity- A general term used to encompass the under-control of behavior, poor 

sustained inhibition, the inability to delay a response or defer gratification, and the inability 

to inhibit a dominant (prepotent) response (Barkley, 2006). Items 7-9 of the DSM-IV-TR 

symptoms of Hyperactivity/Impulsivity subscale reflect this characteristic. Poor effortful 

regulation and inhibition of behavior is considered a hallmark of ADHD (Barkley, 2006). 
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CHAPTER II 

LITERATURE REVIEW 

This chapter includes a literature review of the various elements of the diagnostic process 

for adult ADHD. It begins with a review and critique of two commonly used self-report 

instruments for adult ADHD. Next, research is presented regarding elements of the diagnostic 

process. This review includes: (1) determining the extent to which the ADHD symptoms are 

present both in childhood and in adulthood; (2) deciding how to resolve discrepancies between 

the client‟s self-report of ADHD symptoms and the input of others (e.g., parent, friend, 

significant other); (3) differential diagnosis of Bipolar Disorder, Substance Abuse, and medical 

disorders that mimic symptoms of ADHD; (4) inconsistent evidence of the factor structure of 

ADHD symptoms in adulthood; (5) determining the age of onset of ADHD symptoms; (6) 

determining the appropriate use of neuropsychological measures; and (7) gender differences in 

clinical presentation. Finally, gaps in the literature and future research are reviewed.    

ADHD Assessment Tools 

Overview 

 Many adult ADHD assessment tools exist today and the following will review two of the 

most common scales (i.e., Wender Utah Rating Scale and the Childhood and Current Symptoms 

Scales). Examples of other assessments are the Adult ADHD Self-Report Scale-version 1.1 

(ASRS; Adler, Kessler, & Spencer, 2003), Connors Adult ADHD Rating Scale (CAARS; 

Connors, Ehrhard, & Sparrow, 1999), and Brown Attention Deficit Disorder Scale (Brown, 

1996). These types of assessments are only party of a comprehensive evaluation for ADHD and 

should not be used as stand-alone evidence of the disorder. 

Wender Utah Rating Scale 

 The Wender Utah Rating Scale (WURS) is one of the most commonly used rating scales 

for the retrospective assessment of ADHD (Ward, Wender, & Reimherr, 1993). The WURS has 

61 items, for which adults rate their own childhood symptoms of ADHD. Ratings are made on a 

five-point scale from, “not at all” to “very much.” The items are based on the Wender (1971) 

theory of Minimal Brain Dysfunction. A cutoff score determines clinical significance. The 

WURS does not conform to the DSM-IV-TR ADHD symptoms. Items reflect childhood (age 8-
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10) symptoms of inattention, hyperactivity, impulsivity, emotional dysregulation, and conduct 

problems. A total score of 36 or above is theorized to indicate the presence of childhood ADHD. 

The WURS has a shortened version consisting of only the 25 items that best discriminate ADHD 

from control.  

The WURS has demonstrated adequate discriminant validity by differentiating between 

ADHD participants, control subjects, and participants with Unipolar Depression (Ward et al., 

1993).  The WURS discriminated between Methylphenidate (i.e., a common ADHD medication) 

responders
 
and non-responders in a controlled treatment

 
study (Wender, Reimherr, Wood, & 

Ward, 1985). The WURS has also demonstrated convergent validity with measures of attention 

such as the Trail Making Test and the Gordon Diagnostic System (Mackin & Horner, 2005). 

A study by McCann, Scheele, Ward, and Roy-Byrne (2000) of clinic-referred adults (N = 

147) found that the 25-item WURS was characterized by three distinct factors: Dysthymia, 

School (Work) Problems, and Oppositional/Defiant Behavior. Only the school problems factor 

showed the ability to discriminate ADHD from non-ADHD participants. The School Problems 

factor demonstrated adequate sensitivity (72%) but poor specificity (57%). This suggests that the 

WURS has adequate ability to detect ADHD when present, but a poor ability to detect a lack of 

ADHD when it is not present. Until these rates improve, this measure has questionable utility. 

Adequate internal consistency estimates were found for total childhood (α = .95) and adult (α = 

.95) symptoms (McCann, Scheele, Ward, & Roy-Byrne, 2000). Overall, the authors concluded 

that the 25-item WURS is an adequate measure for the screening of ADHD in adults; however, a 

significant result does not necessarily mean the presence of the disorder.  

Wierzbicki (2005) analyzed both the 25-item and 61-item WURS in a sample of 111 

college students. Participants were assessed at study entry, and again after one month. Adequate 

internal consistency estimates were found (61-item WURS α = .87 - .89; 25-item WURS α = .89 

- .91). One month test-retest reliability estimates were significantly different from zero for the 

61-item WURS (r = .68) and for the 25-item WURS (r = .62) (Wierzbicki, 2005). The authors 

concluded that the results provide evidence of the reliability of both versions of the WURS in a 

college population. 

  Both the 61-item and 25-item versions of the WURS are among the most commonly 

used retrospective measures of childhood ADHD symptoms. Evidence has shown adequate 

psychometric properties that encourage its use with adults; however, it should not be relied on as 
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a stand-alone measure because of questionable specificity. The WURS has also been criticized 

for an inability to identify adults with ADHD that had primarily inattentive symptoms in 

childhood (McGough & Barkley, 2004).   

Current and Childhood Symptoms Scales 

 The Current and Childhood Symptom Scales consist of four separate, but nearly identical 

measures (Barkley & Murphy, 2006). These measures can be used as a screener for ADHD 

symptoms and to indicate symptoms that need to be elucidated in a clinical interview. The 

Current and Childhood Symptoms Scales should not be used as stand-alone evidence of ADHD 

(Barkley, 2006). These scales also help differentiate ADHD from other behavioral disorders such 

as Oppositional Defiant Disorder (ODD) and Conduct Disorder (CD). The Childhood Symptom 

Scales have a self- and informant- (e.g., parent, sibling) report that consists of all 18 DSM-IV 

symptoms of ADHD, eight DSM-IV symptoms of ODD, and 15 symptoms of CD. Additionally, 

10 settings commonly affected by ADHD symptoms (e.g., school, home life, social interactions, 

work, community activities, dating relationships, money management, driving, leisure activities, 

and management of daily responsibilities) are rated for current symptoms. The same settings are 

rated for childhood symptoms except driving and dating relationships. The ADHD symptoms, 

ODD symptoms, and settings are all rated on a 0-3 scale of frequency of occurrence (0 = never, 

rarely; 3 = very often). A symptom is considered clinically significant if a rating of 2 (often) or 3 

(very often) is endorsed (Barkley & Murphy, 2006). The CD symptoms are rated on a 

dichotomous yes/no scale. The Current Symptoms Scale is identical except it does not include 

the symptoms of CD. 

 The discriminant validity of this measure was established with a significant association 

between increased levels of ADHD symptoms, and lower socioeconomic and educational status 

(Murphy & Barkley, 1996). Reliability coefficients with an adult clinical population range from 

.84 to .95 (Katz, Petscher, & Welles, 2006; Zucker, Morris, Ingram, Morris, & Bakeman, 2002) 

suggesting excellent internal consistency. Negative and positive predictive power of the self-

report versions of these scales was shown to be adequate (O‟Donnell, McCann, & Pluth, 2001). 

Specifically, the items that had the greatest ability to discriminate ADHD participants from 

controls were: failure to sustain attention, does not listen, fails to finish work, poor organization, 

avoids tasks that require sustained mental effort, difficulty working quietly, blurts out answers 

before questions are complete, and interrupts (O‟Donnell et al., 2001). The items that did not 
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discriminate well, include: fails to give close attention details, loses things, easily distracted, 

forgetful, fidgets, leaves seat, restlessness, on the go or driven by a motor, talks excessively, and 

difficulty awaiting turn. The evidence is mixed regarding the factor structure of the Current 

Symptoms Scales. There is considerable debate whether the DSM-IV symptoms of ADHD are 

best explained by a two (Inattention and Hyperactivity/Impulsivity; Smith & Johnson, 1998) or 

three factor model (Inattention, Hyperactivity, and Impulsivity; Span, Earleywine, & Strybel, 

2002). Current DSM-IV-TR ADHD subtypes may be more misleading than helpful if the 

symptoms of ADHD are better accounted for by a three-factor structure.  

Age and gender based norms were established for the self-report versions of the 

Childhood and Current Symptoms Scales. These norms indicate a clinically significant number 

of symptoms at 1.5 standard deviations (93
rd

 percentile) above the mean (Murphy & Barkley, 

1996). For the Current Symptoms Scales, the norms are as follows. For adults ages 17-29, the 

threshold of clinical significance would be four symptoms of inattention and five symptoms of 

hyperactivity. For adults ages 30-49, the threshold drops to three symptoms of inattention and 

four symptoms of hyperactivity. For adults ages 50+, the threshold drops again to two symptoms 

of inattention and three symptoms of hyperactivity/impulsivity (Murphy & Barkley, 1996). The 

norms for females and males were identical. These norms provide evidence that the DSM-IV 

threshold of significance (six symptoms in either domain) is inappropriate for adults. 

Specifically, as age increases, the number of symptoms needed for clinical significance decreases 

and this may lead to false-negative for older clients.  

 For the Childhood Symptoms Scales (retrospective) the norms are as follows. For male 

adults ages 17-29, seven symptoms of inattention and seven symptoms of 

hyperactivity/impulsivity would place them 1.5 standard deviations (93
rd

 percentile) above the 

mean; however, females would meet the 1.5 standard deviation criteria at six symptoms of 

inattention and six symptoms of hyperactivity/impulsivity. For males ages 30-49, the clinical 

significance threshold would be six symptoms of inattention and six symptoms of 

hyperactivity/impulsivity; however, the female threshold would be six symptoms of inattention 

and four symptoms of hyperactivity/impulsivity. For males ages 50+, the threshold is three 

symptoms of inattention and four symptoms of hyperactivity/impulsivity; however, the female 

threshold would be two symptoms of inattention and two symptoms of hyperactivity/impulsivity 

(Murphy & Barkley, 1996). A consistent age-dependant decline in the number of ADHD 
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symptoms present in childhood may be the result of memory difficulties and further investigation 

is needed into the cause of these norms. 

 No published norms exist for the informant-report versions of the Current and Childhood 

Symptoms Scales. Additionally, interrater reliability has been shown to be consistently poor for 

these measures when more stringent measures of agreement (e.g., kappa) are used (Katz et al., 

2006; Zucker et al., 2002). The kappa statistic is defined as measure of agreement beyond the 

agreement that is expected due to chance (Cicchetti, 1994). This evidence questions the 

usefulness of the informant-report versions of the Current and Childhood Symptoms Scales; 

however, it has not been established who is the more accurate rater (self or informant). 

 Overall, the Current and Childhood Symptoms Scales is a useful measure for self-report; 

however, further validity and reliability evidence is needed for the informant-report. The self-

report versions have shown excellent internal consistency and criterion validity. Evidence of 

factor validity has been established; however, it remains unclear whether a two or three factor 

model is best. Additionally, the Current and Childhood Symptoms Scales have demonstrated 

adequate positive and negative predictive power, with certain items having higher discriminating 

power than do others. Leading clinicians in the field (e.g., Barkley) have described these scales 

as appropriate for screening purposes, but they should not be used as a stand-alone assessment.   

Diagnosis of ADHD in Adulthood 

Introduction 

 According to Barkley (2005), many individuals who have ADHD as children will appear 

to have outgrown the disorder, when in fact they have outgrown the criteria. In adulthood, 

ADHD often manifests as inattention, impulsivity, disorganization, and a lack of self-regulation. 

The hyperactivity commonly seen in children with ADHD is less apparent (Barkley, 2006). 

Additionally, the majority of ADHD rating scales were constructed with the DSM-IV criteria. 

These rating scales may be inappropriate for evaluating ADHD symptoms in adults because 

these scales were developed with children and adolescents, and emphasize symptoms that can be 

rated easily by teachers and parents. Due to the lack of a reliable biological or neurological test 

for ADHD, clinicians must rely on these child-oriented behavior-rating scales to determine the 

presence of the disorder. This may result in a lower diagnostic rate because the symptoms listed 

in these scales may be unrepresentative of the ADHD symptoms experienced by adults. 
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 The evaluation of adult ADHD is rife with challenges, including: (1) determining the 

extent to which the ADHD symptoms are present both in childhood and in adulthood; (2) 

deciding how to resolve discrepancies between the client‟s self-report of ADHD symptoms and 

the input of others (e.g., parent, friend, significant other); (3) differential diagnosis of Bipolar 

Disorder, Substance Abuse, and medical disorders that mimic symptoms of ADHD; (4) 

inconsistent evidence of the factor structure of ADHD symptoms in adulthood; (5) determining 

the age of onset of ADHD symptoms; (6) determining the appropriate use of neuropsychological 

measures; and (7) gender differences in clinical presentation. The forthcoming literature review 

will evaluate the empirical research on these issues. 

Retrospective Report 

 According to the DSM-IV criteria and experts in the field (e.g., Barkley), an adult must 

indicate that symptoms were present in childhood to be diagnosed with ADHD. This information 

is typically gathered via retrospective self-report. The reliability and validity of retrospective 

report is questionable (Barkley et al., 2002; Brewin, Andrews, & Gotlib, 1993; Henry, Moffitt, 

Caspi, Langley, & Silva, 1994; Mannuzza, Klein, Klein, Bessler, & Shrout, 2002). Memory for 

the main features of a salient childhood experience (e.g., I was in first grade when I was sent to 

the principal for not listening to my teacher) has been shown to be accurate and stable over time. 

However, the type of memory required to rate the DSM-IV ADHD symptoms requires memory 

of the peripheral details of a large body of time (e.g., Rate how frequently you did not listen to 

others in childhood). This latter type of recall may be inaccurate because of its constructed 

nature. Furthermore, memories may be dependant on the concreteness of the event recalled, 

length of time elapsed, and the recognition of relevant facts that were present at the time (Brewin 

et al., 1993). This subjective view of childhood may cause an under- or overestimation of 

symptom severity (Murphy & Adler, 2004). The issue of accurate ADHD symptom recall may 

be further complicated by intelligence, which may mask, but not inhibit the clients‟ symptoms in 

childhood because the child was able to cope with symptoms effectively. Therefore, the child 

may not have been deemed “at risk,” especially if they were not a behavior problem (Barkley, 

1998). Additionally, individuals with ADHD may have difficulty identifying their current 

symptoms because of limited self-awareness; in other words, their behaviors may seem normal to 

them because they have been displayed since childhood (Wender, 1995). 
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 After a thorough search of the literature, three studies were identified that provided 

evidence of the accuracy of retrospective recall. The first study compared the ratings of 18 year 

old adults with the same parent-ratings administered when they were ages 9-11 (Henry et al., 

1994). This data was collected as part of a longitudinal study of consecutive births from 1972-73 

in New Zealand. Results found very small correlations between retrospective self-ratings of 

hyperactivity r = .05 - .09 and ratings collected in childhood. All correlations regarding 

retrospective ratings of childhood psychosocial behaviors were non-significant. In contrast, 

larger correlations for objective information collected in childhood (residence changes r = .76; 

reading ability r = .60 - .64; police contacts r = .51) were uncovered. The authors concluded that 

retrospective ratings of childhood behavior problems should be interpreted with caution because 

they are discordant with ratings of parents. However, the results of this study may be biased due 

to threats to internal validity.  Testing effects were evident as participants were assessed the same 

way every two years. Instrumentation is questionable because no psychometric data was 

provided for the measures. This is a serious threat because many of the measures were edited 

significantly. The authors provided some good information regarding the use of retrospective 

data; however, study limitations were not adequately addressed. Overall, this article provides 

adequate initial evidence of the invalidity of retrospective ratings of childhood psychosocial 

behavior; however, the study results should be interpreted with some caution given the serious 

threats to internal validity. 

A sixteen-year follow-up study by Mannuzza et al. (2002) investigated the accuracy of 

retrospective recall of ADHD symptoms. The sample was comprised of 207 Caucasian males 

(mean age = 25.3 years) diagnosed with ADHD as children and a control group of 178 Caucasian 

males (mean age = 25.3). The authors reported that the control group had significantly higher 

socioeconomic status than the ADHD group. Retrospective childhood diagnoses of ADHD were 

made for 78% of the ADHD group, and a kappa value of .67 was reported. Both of these results 

suggest adequate agreement (Cicchetti, 1994). These results provide positive validity evidence 

for retrospective ratings of ADHD symptoms; however, when general population prevalence of 

ADHD was considered, the accuracy of these ratings changed. True negative rates (specificity = 

.99) were excellent but true positive rates (sensitivity = .27) were poor when considering the 

reported 5% prevalence rate of ADHD. True positive rates were even worse (sensitivity = .18) 

when diagnosis was based on rating scale data only. Some methodological flaws deserve 
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comment. First, the sample is completely biased to Caucasian males; therefore, results cannot 

generalize to other ethnicities or to females. Second, participants were diagnosed in childhood 

with DSM-II criteria, which are the most liberal of all criteria used to diagnose ADHD. Third, 

little information regarding the reliability of the instruments used in the study was provided. 

Fourth, additional moderating variables could have been included in this study to increase the 

power of the results such as age at follow-up, treatment history, and socioeconomic status. The 

authors were adequate in identifying ideas for future research; however, they only identified the 

possibility of sampling bias in the limitations section. Even with this limitation, the authors 

reported that the results are most likely generalizable to the target population of ADHD adults. 

Overall, this study provided good initial validity evidence of retrospective ratings; however, 

replication with a more representative sample and better instrumentation is needed. 

 The validity of retrospective ratings of childhood ADHD symptoms was investigated in 

another follow-up study (Barkley et al., 2002). This study followed 147 children diagnosed with 

ADHD and 71 controls into adulthood. The ADHD group endorsed significantly more DSM-III-

R diagnoses in childhood (ADHD 47%; Control 12%) when compared to the control group. 

Although this result may appear as evidence for the validity of retrospective recall, all members 

of the ADHD group were diagnosed with Hyperkinetic Reaction of Childhood as children. This 

means that retrospective recall has an extremely high false-negative rate (53%). Further evidence 

of the invalidity of adult self-recollections was provided by their comparison to parent-ratings of 

ADHD symptoms collected in childhood. The correlation was moderate r(219) = .44; however, 

adult self-recollections accounted for less than 20% of the variance of parent ratings collected in 

childhood. Some methodological flaws were apparent. First, the sample is biased towards males 

and comprised of participants that met DSM-II criteria which are the most liberal of all criteria 

used to diagnose ADHD. This limits the generalizability to male adults who were hyperactive 

children. Results may not be applicable to those who meet primarily inattentive criteria or 

females, both of which are less likely to be hyperactive (Barkley, 2006). Second, testing effects 

were evident because all parents were administered each hyperactivity measure three times. Last, 

experimenter bias was possible because clinicians were not blind to group status. These 

methodological flaws were addressed by the authors who adjusted their conclusions accordingly. 

Overall, this study provided further evidence of the invalidity of retrospective self-ratings of 

childhood ADHD symptoms. 
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 The validity of retrospective recall has been questioned for a long time and ADHD 

assessment is no different. Unfortunately, reliance on retrospective report is critical to ADHD 

diagnosis in adulthood because a childhood history must be established. Current evidence 

suggests that retrospective data is relatively unreliable, particularly when psychosocial elements 

are in question. More objective information has been found to accurate and stable over time 

(Brewin et al., 1993) and assessment of childhood ADHD symptoms may need to utilize this 

type of information to increase reliability.  

Use of Informant-Report    

The selection of a valid and reliable informant is difficult with adult clients seeking an 

ADHD evaluation (Barkley, 2006; Nadeau, 1995; Wasserstein, 2005; Zucker et al., 2002). 

According to the DSM-IV, ADHD symptoms must be present in multiple settings; therefore, 

informant-reports can ensure that an individual‟s symptoms are considered in a variety of 

settings (e.g., work, school; APA, 1994). For children, it is generally accepted that parent or 

teacher report is more accurate than the child‟s self-report (Zucker et al., 2002); because of this, 

informants‟ reports are used in determining symptom severity in children, not self reports. In 

adults, both self- and informant-report is commonly used; however, the best informant of current 

symptoms may not be so obvious. The parents may no longer have significant contact with their 

adult son/daughter, and a teacher is rarely available. Employers or significant others are 

frequently used because they have had significant contact with the adult over the past six 

months; however, clinicians often find that a client‟s self-report of symptoms is not corroborated 

by that of the informant(s) (Barkley, et al., 2002; Katz et al., 2006; Zucker et al., 2002). 

Determining what steps need to be taken when client-report and informant-report are in 

significant disagreement is an issue that has not been adequately addressed in the literature on 

adult ADHD. The forthcoming review will address the empirical research that has been 

conducted regarding the concordance of self- and informant-ratings of adult ADHD symptoms. 

Interrater agreement (i.e., between client and informant) of ADHD symptomology has 

been measured in several different ways: 1) correlations between raters (self and informant) on 

the inattention and hyperactivity/impulsivity subscales from behavior rating scales; 2) analysis at 

the item-level to assess interrater agreement on each of the 18 DSM-IV symptoms of ADHD; 3) 

use of t-tests to measure interrater level differences in subscale scores; and 4) investigation into 
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the proportion of a given population that would meet criteria for diagnosis of ADHD based on 

reliance on either self- or informant-report only. 

A thirteen-year longitudinal study of hyperactive children followed into adulthood (mean 

age range = 19-25 years of age at follow-up) found a low frequency of self-reported ADHD at 

follow-up (5% of the sample met DSM-III-R criteria); however, when parental reports were used, 

the diagnostic rate was much higher [(46% using DSM-III-R criteria; 58% using DSM-IV criteria 

(Barkley et al., 2002)]. Furthermore, paired t-tests revealed that parents rated ADHD symptoms 

more severely than their adult offspring. To further investigate the level of interrater agreement, 

self-reports and parent-reports of ADHD symptoms were correlated and the result was non-

significant r (147) =0.16, p = ns. Degree of interrater agreement on current diagnosis was then 

analyzed, and results showed low agreement rates k = .073. Additionally, the concordance rate of 

childhood symptoms of ADHD was investigated in this study. Participants were asked to 

complete self-ratings of ADHD symptoms during childhood using DSM-III-R criteria, and these 

were correlated with parental reports of the same symptoms. Although results were significant r 

(219) = .44, p ≤.01, the authors suggested caution in interpreting the results because the self-

recollection of symptoms shared less than 20% of the variance with parent-recollection of the 

same childhood symptoms (Barkley et al., 2002). As a result, the authors suggest that 

practitioners should not rely exclusively on an adult‟s self-recollection of childhood symptoms 

(Barkley et al., 2002).  

Richards, Rosen, and Ramirez (1999) investigated differences in the psychological 

profiles of three groups of college students (N = 193): those with confirmed ADHD, those with 

ADHD by self-report only, and those without ADHD. The authors looked at how these three 

groups differed on nine psychological subscales of the Symptom Checklist-90-R (i.e., 

Somatization, Obsessive-Compulsive, Interpersonal Sensitivity, Paranoid Ideation, Depression, 

Anxiety, Phobic Anxiety, Psychoticism, and Hostility). To meet criteria for placement in the 

confirmed ADHD group (n = 29) students had to report four or more symptoms of ADHD in 

both the Inattention and Hyperactive/Impulsive subscales of the Behavior Checklist for Adults 

(Barkley, 1995) for both the current and childhood versions.   In addition, they had to receive a 

score of 36 or higher on the Wender Utah Rating Scale (Ward et al., 1993). This information 

then had to be corroborated by a parent who had to report four or more symptoms of ADHD in 

both the Inattention and Hyperactive/Impulsive subscales of the Behavior Checklist for Adults 
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on both the current and childhood versions, and a score of 12 or higher on the Parent Report 

Form on the Wender Utah Rating Scale. For inclusion in the Self-Report Only ADHD group (n = 

18), the participant had to meet the aforementioned self-report criteria; however the reports by 

the parents did not meet the criteria. All others fell into the Non-ADHD group (n = 146). 

Students with confirmed ADHD and students with ADHD by self-report only rated themselves 

similarly on 8 of the 9 scales. However, the Confirmed ADHD group endorsed significantly 

more symptoms on the Paranoid Ideation Scale than did the Self-Report Only group (Richards et 

al., 1999). Both of these groups endorsed more symptoms of psychopathology than did the Non-

ADHD group. Thus, individuals in the Self-Report Only and Confirmed ADHD groups rated 

themselves similarly on a measure of psychopathology, but very differently from those in the 

Non-ADHD group. As a result, the authors suggested the use of an informant may unnecessarily 

complicate the ADHD diagnostic process in adulthood if lack of informant agreement serves as 

evidence against diagnosis. The evidence that this study provides should be interpreted with 

caution because the authors used different diagnostic criteria than the DSM-IV.  

Glutting, Youngstrom, and Watkins (2005) conducted a study with 1,080 college students 

and their parents on the Student Report Inventory (SRI) and Parent Report Inventory (PRI) of the 

College ADHD Response Evaluation (CARE; Glutting, Sheslow, & Adams, 2002). Student and 

parent reports were correlated .32 for inattentive symptoms, and the parent 

hyperactivity/impulsivity factor correlated .28 with student impulsivity and .23 with student 

hyperactivity (p < .001). Using paired t tests, the investigators found that students reported more 

symptoms than parents on all three factors (inattentiveness t (1079) = 15.70, p < .001; 

hyperactivity t(1079) = 25.58, p < .001; and impulsivity t(1079) = 8.88, p < .001) (Glutting et al., 

2005). No major threats to the validity of these results were evident. The authors‟ conclusions 

were sound and they provided excellent ideas for future research. These findings provide 

evidence that college students may report more current symptoms of ADHD than parents.  

Murphy and Schacar (2000) investigated the relationship between adult self-ratings (ages 

20-50) and parent ratings of ADHD symptoms in childhood, and the relationship between adult 

self-ratings (ages 25-65) and “significant other‟s” ratings of current ADHD symptoms. The 

instrument included all 18 DSM-IV symptoms of ADHD as rated on a 0-3 scale (0 = never occur; 

3 = occurs very often). In the first analysis, correlations between self and parent ratings were 

computed for inattentive (r = .76), hyperactive/impulsive (r = .69), and total symptoms (r = .79) 
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in childhood; all were found to be statistically significant (Murphy & Schacar, 2000). Similar 

correlations were found between self- and significant others‟ ratings of current ADHD symptoms 

(inattentive symptoms r = .70; hyperactive/impulsive symptom r = .59; total symptoms r = .69). 

Additionally, t tests were conducted to determine if the means of self and parent ratings of the 

severity of ADHD symptoms in childhood were different. Results were statistically significant 

for inattentive (t =3.21), hyperactive/impulsive (t =2.36) and total symptoms (t =3.40), indicating 

that adults consistently rated their own childhood ADHD symptoms as more severe than did their 

parents. These results are similar to a study on adolescent versus parental report of psychiatric 

symptoms in childhood (Cantwell, Lewinsohn, Rohde, & Seely, 1997). In contrast, self and 

significant others‟ ratings of current ADHD symptoms were not found to be significantly 

different, suggesting that the adults and their significant others rated the severity of current 

ADHD symptoms similarly (Murphy & Schacar, 2000). Sampling bias is evident because the 

participants were parents of clinic-referred children and minimal demographic information was 

provided. These factors hinder the generalizability of the study. Additionally, the authors‟ should 

have used more rigorous tests of interrater agreement (e.g., kappa, intraclass coefficient).  

A study by Zucker et al. (2002) assessed the interrater agreement between college 

students‟ self-report and an informant‟s report (predominantly a parent) of current and childhood 

symptoms of ADHD (n=281), using the ADHD Behavior Checklist for Adults (Barkley, 1995). 

The sample was comprised of self-referred students at an on-campus assessment clinic for 

learning difficulties. Correlation coefficients were calculated between self- and informant-report 

subscale scores for Inattention and Hyperactivity/Impulsivity. All correlations were statistically 

significant, but moderate (Current Inattention, r = .55; Childhood Inattention, r = .56; Current 

Hyperactivity/Impulsivity r = .57; Childhood Hyperactivity/Impulsivity, r = .65). Interrater 

agreement was also measured for each of the 18 symptoms of ADHD in childhood and currently, 

using weighted kappa coefficients. According to the agreement classification system of Landis 

and Koch (1977), the individual symptoms‟ agreement rate ranged from “slight” to “moderate.” 

Items such as “loses things necessary for tasks,” and “talks excessively” had the highest kappa 

values for both childhood and current symptoms. The lowest interrater agreement rates for 

current symptoms were for the items “difficulty engaging in leisure activities quietly,” and 

“failed to give close attention to details or make careless errors”; the lowest rates for childhood 

symptoms were “forgetful in daily activities” and “difficulty awaiting turn.” Additionally, mean 
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kappa values for the current and childhood Inattention and Hyperactivity/Impulsivity subscale 

scores were below .40, indicating a “poor” level of clinical significance according to Cicchetti‟s 

(1994) guidelines. For ratings of childhood behavior, both sex and ADHD diagnosis moderated 

the association between self- and informant ratings of inattention and hyperactive-impulsive 

symptoms. Specifically, concordance between self- and informant childhood ratings was stronger 

for females than for males. For ratings of childhood inattention, participants with ADHD were 

less concordant with their informants, whereas for childhood symptoms of hyperactivity-

impulsivity, concordance was stronger for participants with ADHD. For ratings of current 

symptoms, possible moderating effects of ADHD diagnosis were found only for inattentive 

symptoms, similar to childhood ratings. Informant identity (parent vs. non-parent) did not 

moderate agreement for current symptoms. Repeated measure ANOVA‟s were used to 

investigate the frequency of symptom endorsement in childhood and currently across clients and 

informants. Informants endorsed significantly more current and childhood symptoms of 

inattention than did the clients. However, clients and informants endorsed similar levels of 

current and childhood symptoms of hyperactivity/impulsivity. Lastly, chi-square analyses 

revealed that informants were more likely to endorse a significant amount of symptoms of 

ADHD (e.g., 6 or more symptoms on either the Inattention or Hyperactivity/Impulsivity 

subscale) than the client for both current and childhood symptoms (Zucker et al., 2002). Results 

of this study contrast other research that suggests that informant report of ADHD symptoms is 

less likely to meet criteria for clinical significance than self-report (Glutting et al., 2005; Katz et 

al., 2006). The authors‟ conclusions were appropriate and no major limitations were evident 

other than sampling bias.      

Katz et al. (2006) examined the relationship between self- and informant-report of 

ADHD symptoms in a sample (N = 143) of self-referred college students seeking an ADHD 

evaluation. Hyperactivity/Impulsivity subscale scores were significantly correlated for both 

childhood and current symptoms; however, these correlations were moderate (Current r = .49, p 

< .01; Childhood r = .41, p < .01). Inattention subscale scores were significantly correlated for 

childhood symptoms (r = .33, p < .05) but were not significantly correlated for current symptoms 

(r = .19). At the subscale level, clients endorsed more severe hyperactive/impulsive 

symptomology (p < .01) than did informants for both childhood and current symptoms. Clients 

endorsed significantly similar symptoms of inattention as informants for childhood and current 
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symptoms. At the item level, clients endorsed the following inattention symptoms more severely 

than informants did: easily distracted; fails to give close attention to details, or makes careless 

mistakes in school or work; and difficulty sustaining attention in tasks or fun activities.  Clients 

endorsed the following symptoms of hyperactivity/impulsivity more severely than informants 

did: fidgets with hands or feet; leaves seat in classroom or other situation in which seating is 

expected; talks excessively; blurts out answers before questions are complete; difficulty awaiting 

turn; and interrupts or intrudes on others. There were no items endorsed more severely by 

informants. Weighted kappa coefficients for all 18 items of the Childhood and Current 

Symptoms Scales (Barkley, 1998) were investigated to determine on which items clients and 

informants agreed. The kappa values were predominantly “poor” for both current and childhood 

symptoms according to the classification system of Cicchetti (1994). Current symptoms that had 

kappa values classified as “fair” were “feels „on the go‟ or driven by a motor” (k = .462) and 

“talks excessively” (k = .508). Every item regarding childhood symptoms fell into the 

classification of “poor.” 

The Katz et al. (2006) study examined ADHD diagnostic rates with two different 

methods. The first use of informant-report examined whether or not each participant met DSM-

IV criteria for ADHD based on self-report only, informant-report only, or corroborated report 

(e.g., both sources agree on diagnosis). For a diagnosis of ADHD-Primarily Inattentive, both 

sources agreed on a clinical amount of symptoms (i.e., at least 6 of 9 symptoms of inattention 

currently and in childhood) for 18.8% of the sample. However, in 23.5% (13.4% client report 

only; 10.1% informant report only) of the sample only one source (self-report only or informant-

report only) endorsed a clinical amount of symptoms.  For a diagnosis of ADHD-Primarily 

Hyperactive/Impulsive, there was little difference between diagnostic rates using only one 

informant 4.1% and corroborated reports 4.7%.  For a diagnosis of ADHD-Combined, 6% of 

clients met criteria by self-report only, 5.4% by informant-report only, and only 4% of clients 

would have been diagnosed by both informants.  The percentage of clients that were not 

diagnosed in any category by either informant was 33.6%. The second use of informant-report 

combined the informant‟s report with the client‟s (i.e., any symptom endorsed as clinically 

significant by either the client or informant will be considered as endorsement of that symptom, 

even if the client and informant do not agree). Using this method, the sample would be diagnosed 

as follows: 36.2% ADHD-Primarily Inattentive (n = 54), 6% ADHD-Primarily 
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Hyperactive/Impulsive (n = 9), 34.2% ADHD-Combined (n = 51), and 23.5% No Diagnosis (n = 

35). These discrepancies in diagnostic rates based on different uses of the informant-report give 

further evidence of the need for rules on its use in adult ADHD evaluations. These results are 

limited to college students and little psychometric evidence of the informant-report is available. 

The authors‟ conclusions were appropriate and excellent ideas for future research were included. 

The use of informant-report of ADHD symptoms in adults has been investigated in a 

variety of ways. Results indicate some mixed evidence of the mean-level differences between 

self- and informant-ratings of ADHD symptoms. Sample characteristics, different measures, 

gender differences, rigor of statistical tests, and testing effects have been identified as possible 

reasons for the inconsistent findings. Overall, the results of these studies suggest poor interrater 

agreement between self- and informant-report and significant differences between diagnostic 

rates when informant-report is used in varying fashions.  

Differential Diagnosis 

 The diagnosis of ADHD in adulthood requires clinicians to rule-out various psychiatric 

and medical disorders that may mimic the symptoms of ADHD. Studies have shown up to 80% 

of adults diagnosed with ADHD also meet criteria for another psychological disorder 

(Biederman, Faraone, & Spencer, 1993; Shaffer, 1994). Many times these comorbid disorders 

make it difficult for clinicians to satisfy the requirement in the DSM-IV-TR that the symptoms 

are not better accounted for by another mental disorder (Adler, Barkley, & Wilens, 2006; 

Nadeau, 1995; Wasserstein, 2005). The forthcoming literature review will address the 

differential diagnosis of Bipolar Disorder and substance abuse, and a brief summary of medical 

disorders that may mimic the symptoms of ADHD. These three disorders were chosen because 

they can be the most difficult to differentiate from ADHD. 

 Bipolar Disorder    

 Recent literature on children and adolescents suggests a significant amount of symptom 

overlap between Bipolar Disorder (BPD) and ADHD (Wilens, Biederman, Wozniak, 

Gunawardene, Wong, and Monuteaux, 2003). However, only a limited amount of literature has 

investigated this phenomenon in adults. Winokur, Coryell, Endicott, and Akiskal (1993) found 

that nearly 20% of adults with BPD have comorbid ADHD. Wilens et al. (2003) recently 
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concluded that ADHD and BPD are clinically distinguishable and it is possible to have both 

disorders. 

The three major subtypes of Bipolar Disorder (BPD) include: Bipolar I, Bipolar II, and 

Cyclothymia. Bipolar I (BPD I) is characterized by episodes of both major depression and mania. 

In very rare cases, only mania is experienced. BPD I is distinguished from Bipolar II by the 

severity and duration of the manic phase. In order to be diagnosed with BPD I, a manic phase 

must last at least a week and delusions must be present (APA, 1994). Delusions are defined as 

“A false belief based on incorrect inference about external reality that is firmly sustained despite 

what almost everybody else believes and despite what constitutes incontrovertible and obvious 

proof or evidence to the contrary” (APA, 1994). The delusion is not a belief ordinarily accepted 

by other members of the person's culture or subculture (e.g. it is not an article of religious faith). 

Mania is characterized by rapid speech, insomnia, disconnected thoughts, grandiose ideas, 

hallucinations, extreme irritability, feelings of omnipotence, paranoia, violent behavior, a marked 

increase in strength, and openly promiscuous activity. Risky behavior is common in manic 

episodes and patients often require hospitalization for their own safety. Bipolar II (Hypomania; 

BPD II) is different from BPD I in that the manic phase is less severe, and no delusions are 

apparent (APA, 1994). Although BPD II is considered less severe than BPD I, the suicide rate is 

actually slightly higher (MacQueen and Young, 2001). Cyclothymia is associated with 

hypomania and mild depression. It is not as severe as Bipolar I and II, but persists for longer 

periods with no break in symptoms (APA, 1994). Cyclothymic disorder can later become full-

blown bipolar disorder, or can continue as a low-grade chronic condition. 

Due to the fact that symptoms of Bipolar Disorder are on a continuum, the DSM-IV uses 

specifiers to describe individuals more concretely. The current state of mania can be 

characterized by rapid cycling or mixed episodes. The rapid cycling specifier requires at least 

four manic episodes per year. Past research indicates that some rapid cyclers alternate from 

mania to depression as many as several times per day. A mixed episode involves simultaneous 

mania and depression. For example, an individual with Bipolar Disorder may have all the frantic 

energy of mania, but may also be struggling with the extreme negative thoughts of depression. 

The mixed episode is considered one of the highest risks factor for suicide (Oquendo et al., 

2000). Other specifiers frequently used include: with psychotic features, with catatonic features, 

with post partum onset, in partial/full remission, chronic, with melancholic features, and with 

http://en.wikipedia.org/wiki/Culture
http://en.wikipedia.org/wiki/Faith
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atypical features. These specifiers should be investigated carefully because of treatment 

considerations. 

The differential diagnosis between ADHD and BPD is highly controversial and research 

corroborates the difficulty of this task (Wilens et al., 2003). Differentiating these disorders is 

particularly important because certain ADHD medications (e.g., stimulants) may induce mania in 

individuals with BPD. In fact, Adderall has a warning on the label regarding the possible side 

effect of mania in children and adolescents. However, concrete evidence of this has not been 

established in adults (Young, 2006). Another necessity of accurate differentiation between 

ADHD and BPD is the increased rate of suicide inherent in BPD. According to the DSM-IV, 10-

15% of individuals diagnosed with BPD I and BPD II will commit suicide successfully. These 

rates increase without medication and other modes of treatment. Acute awareness of depressive 

and suicidal behavior is critical to ADHD evaluation because symptoms of depression often 

mimic inattentive symptoms.  For example, both a child with depression and a child with ADHD 

may have difficulty concentrating in class. Similarly, awareness of manic behaviors is also 

important in ADHD evaluations because manic symptoms can mimic hyperactivity/impulsivity 

symptoms (e.g., fidgeting, blurting out).    

Several topics for the differential diagnosis of ADHD and BPD have been reported in the 

literature; however, no one method has been empirically supported. Additionally, BPD II is more 

difficult to differentiate from ADHD than BPD I (Wilens et al., 2003) because BPD II is 

characterized by more depressive episodes which can be mistaken for inattention. One method of 

differentiating ADHD from BPD involves establishing the pervasiveness of symptoms over a 

lifetime. ADHD is a chronic and pervasive pattern of impairment over time and across situations. 

BPD is more episodic, can involve psychotic features, and results in wide swings of emotion and 

grandiosity (Barkley, 1998). Additionally, ADHD is generally free of the bursts of productivity 

and pronounced lack of sleep associated with mania. A comprehensive evaluation of the 

chronicity of symptoms will provide the most aid in the differential diagnosis of ADHD and 

BPD. 

The clinical interview is critical when discriminating between the pervasive symptoms of 

ADHD and the episodic symptoms of BPD. Clinicians should thoroughly investigate the course 

of symptoms, particularly hyperactive/impulsive symptoms that can mimic mania and inattention 

symptoms that can mimic a depressive episode. Additionally, BPD tends to run in families; 



 

34 

 

therefore, practitioners should look at a family history to establish the presence of bipolar 

symptoms. 

A recent study by Wilens et al. (2003) provided some empirical evidence of the factors 

that can aid clinicians with the differential diagnosis of ADHD and BPD. The investigators 

found that nearly 90% of their clinical sample that was diagnosed with ADHD and comorbid 

BPD (ADHD/BPD) were classified as BPD II. Additionally, 96% of the ADHD/BPD adults 

were diagnosed with ADHD-Combined type. They found that adults with ADHD/BPD had 

significantly lower Global Assessment of Functioning (GAF) scores than ADHD-only adults. 

ADHD/BPD adults had a greater number of total symptoms (14.8) of ADHD than ADHD-only 

adults (11.4), p < .01, and a greater amount of symptoms of Inattention and 

Hyperactivity/Impulsivity subscale scores. Finally, adults with ADHD-only endorsed 

significantly less symptoms of fidgeting, blurting out answers, and difficulty engaging in leisure 

quietly than adults with ADHD/BPD. The authors concluded that although adults with ADHD 

and BPD share some symptoms, there is evidence of differences between those with ADHD, 

BPD, and those that meet criteria for both. No major threats to internal validity were evident; 

however, the authors suggested replication with a larger sample. The authors also suggested that 

future studies should focus on additional factors that will aid clinicians in differential diagnosis. 

Overall, this study provided evidence of more severe impairment and a greater level of ADHD 

symptom severity endorsement for adults with comorbid ADHD and BPD, compared to those 

with ADHD-only. 

The differential diagnosis of ADHD and BPD is not easy. Research indicates that 

clinicians should be particularly aware of the chronic nature of ADHD as opposed to the episodic 

nature of BPD. Additionally, research supports that ADHD and BPD can occur concurrently, 

while remaining distinct entities (Wilens et al., 2003). When this happens, ADHD symptoms 

tend to be more severe and it is likely that the individual will have the ADHD-Combined 

subtype. The clinical interview should be used to investigate these two disorders because of 

treatment planning and the increased risk of suicide with BPD.      

 Substance Abuse 

 The occurrence of ADHD in substance abuse populations and vice versa is well 

established. Biederman et al. (1993) reported that lifetime prevalence of substance abuse 

disorders among adults with ADHD was 52% compared to 27% of controls. Adults with ADHD 



 

35 

 

also have significantly higher rates of nicotine addiction than control (40% vs. 26%; Pomeraleau, 

Downey, Stelson, & Pomeraleau, 1995).  

 Many reasons have been posited regarding the interaction of ADHD and substance abuse. 

Kalbag and Levin (2005) elaborated on the possible reasons for this interaction. One explanation 

is that ADHD causes various impairments in major life settings (e.g., work, school), which 

affects self-esteem, anxiety, and/or depression. Therefore, the individual seeks illegal substances 

to remediate these negative emotions. Another explanation is the commonalities between 

caffeine, nicotine, cocaine, and amphetamines with ADHD medication. For example, cocaine 

and stimulants used to treat ADHD have similar positive effects on the ability to concentrate. 

Another explanation for the relationship between ADHD and substance abuse is the controversial 

idea that prior treatment with stimulant medication as a child increases the likelihood of 

substance abuse as an adult. However, this explanation is not supported by recent literature. A 

meta-analysis by Wilens, Faraone, Biederman, and Gunawardene (2003) concluded that 

medication for ADHD in childhood actually reduces the risk of later substance abuse. 

Specifically, children with ADHD who did not receive pharmacotherapy in childhood were twice 

as likely to develop a substance use disorder as those who did.  

 Differential diagnosis of ADHD and substance use disorders can be difficult for a variety 

of reasons such as symptom overlap, memory deficits, and other similar areas of impairment. 

Accurate assessment of these disorders is important for treatment planning because the course of 

treatment is different for adults with ADHD when substance abuse is a factor (Levin & Evans, 

2001). One major difficulty in the assessment of ADHD in substance abuse populations is the 

memory impairment that illegal drugs can cause. This can make it very difficult for substance 

abusers to accurately recall their childhood symptoms (APA, 1994). Further complicating this 

issue is the increased likelihood that substance abusers are estranged from their families, making 

it very difficult to accurately confirm a childhood history of ADHD symptoms.   

 The clinical interview is crucial in identifying the presence of ADHD in a substance 

abuse population. The inattentive and hyperactive/impulsive symptoms of ADHD are often seen 

in substance abusers and the interview can establish if these symptoms have been present 

throughout their lives. Barkley (2006) suggests that ADHD symptoms must predate the 

substance abuse. Additional factors that can be investigated in a clinical interview include: age of 

onset of substance abuse, more severe substance use, and more frequent use in adults with 
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ADHD compared to non-ADHD adults (Carroll & Rounsaville, 1993). A study by Levin, Evans, 

and Kleber (1998) found that 10% of cocaine-dependant adults met full DSM-IV criteria for 

ADHD and an additional 11% met only current criteria. As a result, clinicians should request that 

clients abstain from drug and/or alcohol use for at least one month for accurate assessment of 

ADHD (Wilens, 2004). Barkley (2006) suggests that clinicians should not diagnose an adult or 

prescribe medication until the adult has completed addiction treatment. Overall, in order to 

accurately differentiate between ADHD and substance abuse, clinicians should make every 

attempt to clarify the timeline of ADHD symptoms and substance use, ask that the patient 

receive treatment for current substance abuse, and ask that they abstain from drug use for at least 

one month before assessment.   

 ADHD and substance abuse are highly correlated and differential diagnosis of these two 

disorders is critical for treatment planning. Clinicians should always assess for both ADHD and 

substance abuse. The clinical interview is paramount in establishing a lifelong history of ADHD 

and this is necessary to differentiate these disorders. Early onset, increased severity, and 

increased frequency of substance use are useful indicators of ADHD in substance abuse 

populations. Use of the aforementioned information can help clinicians make accurate diagnoses.     

Medical Disorders 

 Differential diagnosis of medical disorders that mimic the symptoms of ADHD is 

essential with adults. This is due to a heightened vulnerability to medical conditions that come 

with older age. Many medical conditions can simulate ADHD symptoms and clinicians need to 

be aware of them in order to rule them out. Additionally, differential diagnosis of these disorders 

has vast implications for treatment planning. 

 Many medical conditions can mimic symptoms of ADHD including, inattention, poor 

working memory, and impulsivity. These disorders include: Anemia, congenital brain 

abnormality, Epilepsy, Fetal Alcohol Syndrome, poor hearing, Lead Poisoning, Narcolepsy, 

pervasive developmental disorders (e.g., Autism, Asperger‟s Syndrome), Sleep Apnea, Static 

Encephalopathy, Diabetes, Hypo/Hyperthyroidism, and Tourette's Syndrome (Barkley, 2006; 

Pearl, Weiss, & Stein, 2001).  

  A medical interview and physical examination is extremely useful to rule out medical 

disorders in ADHD evaluations. Barkley (2006) presented an outline of information to aid 

differential diagnosis. The first element in a medical interview should investigate any traumatic 
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medical injuries (e.g., major accident, severe smoke inhalation, or significant head trauma).  

When available, medical records should be obtained. If there is evidence of trauma, information 

regarding pre/post functioning and treatment status should be obtained. Second, evidence of 

seizure disorders (e.g., epilepsy) should be obtained because children with seizures are 2.5 times 

more likely to develop ADHD (Barkley, 2006). Additionally, the most common medication for 

seizures, Phenobarbital (Dilantin), may exacerbate the symptoms of ADHD (Wolf & Forsythe, 

1978). Third, conditions that may be comorbid with ADHD such as Enuresis, Encopresis, and 

other somatic complaints must be investigated because of the possible effects of mixing ADHD 

medications with those used to treat these disorders. Last, hearing and vision problems may 

affect attention. Therefore, clinicians may wish to administer a simple hearing and/or vision test 

and refer to the appropriate physician if necessary. The information obtained by clinicians via 

interview is crucial to the accurate identification of ADHD and possible comorbid medical 

conditions. 

 Differential diagnosis is perhaps the most difficult task in the evaluation of ADHD in 

adults. The clinical interview is crucial and clinicians should be meticulous in obtaining relevant 

medical, behavioral, and psychological history. A diagnosis of ADHD should only be made 

when all available information is obtained and reviewed. 

Factor Structure    

 The factor structure of ADHD has been debated, critiqued, and revised since the 

inception of specific criteria for the disorder provided in the DSM-III. The number of factors has 

changed from three factors (inattention, hyperactivity, and impulsivity) in the DSM-III, to one 

factor in the DSM-III-R, to the current two-factor model in the DSM-IV (inattention and 

hyperactivity/impulsivity). Recent research has found mixed evidence of the factor structure of 

ADHD symptoms (DuPaul et al., 2001; Glutting et al., 2005; Smith & Johnson, 1998; Span et 

al., 2002) and the following review will address these findings. 

 Smith and Johnson (1998) conducted an exploratory and confirmatory factor analysis 

with 1503 college students using the Adult Behavior Checklist (ABC; Johnson & Lyonfields, 

1995). The items of the ABC are identical to the 18 symptoms of ADHD in the DSM-IV. Results 

confirmed the two-factor structure of ADHD in the DSM-IV. Three items were not retained 

because they did not load on the hypothesized factor. These items were: fidgets, leaves seat when 

seating is expected, and restlessness. The authors suggested that the first two items comprised a 



 

38 

 

third anxiety-based factor and the third item did not load on any factor. Results found invariance 

of factor structure based on gender (X
2
 = 174.07, p < .05); however, certain items functioned 

differently by gender according to Item Response Theory (Hambleton, Swaminathan, & Rogers, 

1991). Specifically, men found the following items easier to endorse than women: failure to 

follow through on instructions or finish schoolwork, difficulty organizing tasks or activities, 

difficulty engaging in leisure quietly, and blurting out answers before questions are completed. 

Furthermore, women found it easier than men to endorse the following items: easily distracted 

by extraneous stimuli, on the go or “driven by a motor,” and talks excessively.  This implies that 

some ADHD symptoms act differently by gender. The authors suggested the double meaning 

inherent in some current ADHD symptoms (e.g., failure to follow through on instructions or 

finish schoolwork) should be eliminated to better determine how these items function for each 

gender. The authors‟ conclusions were appropriate and they provided a method for using the 

results for treatment planning based on item difficulty. There is some sampling bias because a 

college sample was used; however, the authors only generalized to this population in their 

interpretation.  

 DuPaul et al. (2001) conducted exploratory and confirmatory factor analyses with college 

samples from the U.S. (n = 799), Italy (n = 197), and New Zealand (n = 213) using the Young 

Adult Rating Scale (YARS). The YARS is a self-report measure that is comprised of 18 items 

from the DSM-IV criteria for ADHD and seven items tapping typical areas of impairment. Factor 

analyses were conducted separately for each sample and results were inconsistent. A two-factor 

solution was indicated in all three samples; however, the items that represented each factor 

varied by sample. For example, the two factors in the U.S. sample were inattention and 

hyperactivity/impulsivity, while the two factors in the New Zealand sample represented a mix of 

hyperactive and inattentive symptoms for factor one and only hyperactive/impulsive symptoms 

for factor two. The Italian sample, in contrast, had one factor representing inattentive and 

hyperactive symptoms, and factor two representing only impulsive symptoms. The authors‟ 

concluded that the YARS is an appropriate tool for assessing ADHD in university students and 

suggested that further investigation is needed into why the factor structures varied. The authors‟ 

conclusions were appropriate and they addressed the limitations of the study well. These 

limitations include the violation of the homogeneity of variance assumption, sampling bias due 

to gender imbalance (i.e. significantly more women) in the Italian and New Zealand samples, 
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and the relatively small amount of variance explained by any of the models (U.S. = 34.8%, New 

Zealand = 33%, Italy = 23.1%). Overall, these results provide fair initial evidence of the cross-

national factor structure of ADHD; however, significant improvements could be investigated and 

some major limitations were evident. 

 Span et al. (2002) conducted confirmatory factor analyses on two separate and random 

non-clinical samples of adults. The study used a self-report measure consisting of the 18 DSM-IV 

symptoms of ADHD, rated on a seven point likert scale. The authors addressed the previous 

inconsistent evidence of the factor structure of ADHD symptoms by comparing a three-factor 

(inattention, hyperactivity, and impulsivity), two-factor (inattention and 

hyperactivity/impulsivity), one-factor, and null model. The three- and two-factor models were 

the best fit in both samples. Furthermore, a three-factor model similar to the DSM-III criteria fit 

the data best across both samples (Study 1- Three-factor vs. Two-factor X
2
 difference = 91.39, p 

< .001; Study 2- Three-factor vs. Two-factor X
2
 difference = 91.39, p < .001). These results 

differ from previous research on adults, where a two-factor model provided optimal fit of the 

data (DuPaul et al., 2001; Smith & Johnson, 1998). The authors concluded that a three-factor 

model may be a better fit for adult ADHD symptoms than previous models (e.g., two-factor and 

one-factor). The authors also suggested that this study needs replication with a clinical sample. 

The only major limitation of the study was the low number of males in each sample, which was 

addressed by the authors. The authors also could have strengthened the results by running an 

exploratory factor analysis because they did not get the initial factor structure of their sample. 

Overall, this study provides evidence that hyperactivity and impulsivity should be considered 

separate factors, and that the DSM-IV’s two-factor criteria for ADHD may be inappropriate for 

adults. 

  Glutting et al. (2005) conducted exploratory and confirmatory factor analyses with 1,080 

college students and their parents on the Student Report Inventory (SRI) and Parent Report 

Inventory (PRI) of the College ADHD Response Evaluation (CARE; Glutting et al., 2002). The 

investigators found three distinct factors for the SRI (e.g., inattention, hyperactivity, and 

impulsivity) and two distinct factors for the PRI (e.g., inattention and hyperactivity/impulsivity). 

The reduction in chi-square from the two-factor model to a three-factor model was significant 

(∆X
2
 = 274.01, p < .001) for the SRI and this was consistent for both genders (Glutting et al., 

2005). The authors concluded that a two-factor solution best fit the PRI because the exploratory 
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factor analysis provided only two factors with eigenvalues > 1.0 and no appreciable differences 

were evident between the goodness of fit statistics of a two- and three-factor model. They 

suggested that the PRI may have resulted in a two-factor solution because parent data was used 

to establish the DSM-IV criteria. This study provides an excellent replication of the Span et al. 

(2002) study; however, replication still needs to be done with a clinical sample. No major 

methodological limitations were evident in this study and the authors‟ conclusions were sound. 

Overall, this study was well done and it provides further evidence of the inappropriate factor 

structure of self-reported adult ADHD symptoms, as measured by the DSM-IV criteria.   

 The factor structure of ADHD symptomology has been debated since the DSM-III. 

Results show that either a two- or three-factor model has the best fit. Additionally, certain items 

did not load on their hypothesized factor which decreased the certainty in the nature of these 

symptoms. Possible explanations for these factor differences are differences in sample, referral 

question, and type of assessment. Replication with a clinical sample is needed for both self- and 

informant-report.   

Age of Onset 

 It is generally agreed upon by child psychologists and psychiatrists that ADHD is a life-

long disorder and that significant symptoms should have been apparent since early childhood 

(Barkley, 2006). For this reason, an age of onset was included to ensure that symptoms appeared 

in childhood. However, the specific age at which symptoms should become evident has been 

debated (Barkley & Biederman, 1997). The age of onset (AOC) is typically reported by the 

parents, and it is commonly recognized as a valid estimate. However, research suggests that the 

recall of a precise age of onset of symptoms by parents is of only moderate reliability after a 1-

year period (Green, Lotbet, & Lahey, 1991). Furthermore, parental recall of the age of onset 

varies considerably based on the individual symptom (Green et al., 1991). Two additional 

problems arise with the AOC in adult ADHD evaluations. First, reliance on self-reported ADHD 

symptoms is a significant shift from the source used to identify child cases (e.g., parents, 

teachers). This may reflect a change in the psychometric characteristics of the ADHD criteria 

since the ratings are based on different types of raters. Second, the patient's recall of a precise 

AOC is unreliable when compared to parents‟ ratings of their children in childhood (Shaffer, 

1994). Additionally, for adults the amount of time that elapsed since childhood is inherently 

longer and subject to further unreliability.  
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The AOC was the subject of an analysis by Applegate et al. (1997) and results were not 

encouraging. The validity of this criterion was examined in a clinic sample of 380 youths (age 4 -

17) by comparing youths who met symptom criteria for ADHD and whether they met the AOC. 

The AOC was invalid in two ways. First, of all the participants that met DSM-IV criteria for 

ADHD-Primarily Inattentive (M AOC = 6.13 years), nearly 50% did not meet the age of onset 

criteria. The same was true for 20% of ADHD-Combined cases. Second, differences in age of 

onset were evident between subtypes. ADHD-Primarily Hyperactive/Impulsive had a mean age 

of onset three years earlier than the other ADHD subtypes (Applegate et. al., 1997). This 

suggests that if age of onset is required for diagnosis, there may need to be differences in the age 

required based on subtype. Additionally, the authors reported no differences in clinician-assigned 

diagnosis, academic impairment, or global impairment based on age of onset. This suggests that 

ADHD youths are impaired regardless of satisfying the age of onset criterion. The authors 

concluded that this criterion may need to be stretched to include impairment by the end of 

childhood rather than before age seven (Applegate et. al., 1997). The first limitation of this study 

is that the sample is heavily biased to males with behavior difficulty making it unreasonable to 

generalize the findings to females who tend to display less overt behavioral difficulty. The 

authors did not address this limitation. Another major limitation is that clinician-assigned 

diagnoses were not standardized, but the authors addressed this limitation. Last, only children 

were included and no information is available on retrospective report of the AOC by adults. 

Overall, this study provides evidence of the lack of validity of the age of onset criterion and 

future research with more females and adults is necessary.  

Hesslinger, van Elst, Mochan, and Ebert (2003) conducted a comparison of adults 

diagnosed with ADHD separated into groups based on the AOC. The early onset group reported 

ADHD symptom onset from birth through ten years of age and the late onset group reported an 

age of onset after age ten. There were no differences between the early onset and late onset 

groups in terms of age, sex ratio, and severity of current symptoms or psychiatric comorbidity 

(e.g., depression, anxiety, Obsessive Compulsive Disorder, Insomnia). Also, there were no 

significant differences in terms of DSM-IV subtypes (e.g., ADHD-Primarily Inattentive vs. 

ADHD-Combined; Hesslinger et al., 2003). The late onset group had no cases with the ADHD-

Primarily Hyperactive/Impulsive subtype, which is consistent with previous research (Katz et al., 

2006; Zucker et al., 2002) questioning  the validity of this subtype in adulthood. The authors‟ 
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conclusions that no differences were apparent based on the AOC were appropriate; however, 

there are some limitations. The sample size was small (N = 50) and cases with more severe 

psychological comorbidity were excluded. This limits the generalizability of the study. Overall, 

this study provides good initial evidence of the invalidity of the AOC criteria but replication with 

a larger sample is needed.  

Faraone et al. (2006) addressed the validity of the AOC by comparing four groups of 

adult participants. The first group met full ADHD criteria including the AOC, the second group 

met full ADHD criteria except the AOC, the third group had between three to five symptoms of 

either inattention or hyperactivity/impulsivity, and the fourth group endorsed no more than two 

symptoms of inattention or hyperactivity/impulsivity. Both the full ADHD and late onset ADHD 

groups were more impaired than the non-ADHD group on various measures of 

neuropsychological functioning (Faraone et al., 2006). One unexpected difference was that the 

late onset ADHD group had significantly lower IQ scores than the full ADHD group. The 

authors reported this as initial evidence that late onset ADHD may actually imply lower 

intellectual functioning; however, no reason for this result was offered. The authors did 

recommend caution in interpreting this because IQ scores were not based on full assessments. 

Another limitation was that symptoms of ADHD were based on self-report only and did not 

include an informant-report. Their conclusion that the AOC is an invalid criterion is appropriate 

given the results. Overall, this study provided sound evidence of the growing notion in the field 

that adults who meet all criteria for ADHD except the AOC should still be considered as having 

the disorder.  

The AOC has been under scrutiny since its inception in the DSM-III. There appears to be 

consensus regarding the lifelong nature of ADHD and that symptoms should begin in childhood. 

However, the requirement that symptoms begin before age seven appears too stringent. This 

conclusion stems from the recent research showing no significant differences in age, gender, 

neuropsychological deficits, psychological comorbidity, or current ADHD symptoms between 

adults that meet full criteria for ADHD and those that meet full criteria except the AOC.  

Neuropsychological Assessment 

 Barkley (2006) recommends the use of a computerized measure of sustained attention 

and distractibility as a standard part of a comprehensive adult ADHD evaluation. Unfortunately, 

the majority of research on neuropsychological measurement of ADHD is confined to children. 
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Additionally, valid empirical research has been difficult due to the lack of consensus on 

diagnostic criteria for adult ADHD (Barkley, 2006; Boonstra, Oosterlaan, Sergeant, & Buitelaar, 

2005; Riccio et al., 2005). Continuous performance tests (CPT; Rosvold, Mirsky, Sarason, 

Bronsome, & Beck, 1956) are the most common neuropsychological measures used in the 

assessment of ADHD and they have shown the most promise for continued use (Barkley, 2006). 

The following will briefly review the current research on continuous performance tests for the 

assessment of adult ADHD. 

 It has been well established that CPTs have an excellent ability to identify impaired 

sustained attention and vigilance (Barkley, 2006; Earle-Boyer, Serper, Davidson, & Harvey, 199; 

Riccio & Reynolds, 2001). CPTs are most often associated with the rapid presentation of ever-

changing stimuli with a designated “target” stimulus or pattern. For example, the client is told to 

watch a screen that continuously presents various letters until the letter “X” comes on the screen. 

The client responds by pressing a button. Many variations of the CPT exist such as: different 

stimuli (e.g., letter, number, word, a playing card, etc); different rate of presentation, different 

modes (e.g., press button, press a key); different combinations (e.g., A followed by X, two X‟s in 

a row); and modality (i.e., visual, auditory). There are also different outcomes that can be used 

such as: number of correct hits, number of incorrect hits (commissions), number of omissions, 

reaction time, or relative accuracy (e.g., number correct divided by number wrong). The 

aforementioned factors have a significant impact on results (Corkum & Siegal, 1993), making it 

difficult to generalize from research findings that use different combinations.  

 The four most common CPT measures include: the Test of Variables of Attention 

(TOVA; Greenberg & Kindschi, 1996), Integrated Auditory and Visual CPT (IVA; Sandford, 

Fine, & Goldman, 1995), Gordon Diagnostic System (GDS; Gordon, 1983), and the Connors‟ 

CPT II (Connors & MHS Staff, 2000). All of the aforementioned tests are normed and their 

psychometric properties have been investigated for the diagnosis of ADHD, predominantly with 

children. CPTs are the only neuropsychological instruments that are recommended for ADHD 

assessment (Barkley, 2006). Other neuropsychological measures are available; however, their 

predictive validity is inadequate for use in ADHD assessment.  

 Results are mixed regarding the utility of CPTs in adult ADHD assessment. The positive 

evidence will be presented first. Barkley, Grodzinsky, and DuPaul (1992) found that adults with 

ADHD had more omission and commission errors on CPTs than controls; however, the sample 
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size in this investigation was small (N = 50). These results were replicated in a larger sample 

(Epstein, Conners, Sitarenios, & Erhardt, 1998) and in a young adult sample (Barkley, Murphy, 

& Kwasnik, 1996). A recent meta-analysis by Schoechlin and Engel (2005) found moderate 

effect sizes for the difference between adult ADHD participants and controls on measures of 

sustained (d = .52) and focused attention (d = .55). Both of these domains were measured by 

CPTs. Another meta-analysis by Boonstra et al. (2005) replicated these results. These findings 

lend support for the use of CPTs in the assessment of adult ADHD.  

Other research has questioned the utility of CPTs and other neuropsychological measures 

in the diagnosis of adult ADHD. After a wide scale review of the literature, Riccio and Reynolds 

(2001) reported that CPTs only detect the presence of frontal lobe dysfunction; therefore, CPT 

results should not be considered stand-alone evidence of ADHD. For example, patients with 

Schizophrenia, Major Depression, Bipolar Disorder and traumatic brain injuries also demonstrate 

similar impairment on CPTs (Nelson, Sax, & Strakowski, 1998; Riccio & Reynolds, 2001). 

Related to this, the research on children with ADHD has consistently demonstrated adequate 

sensitivity of the CPT, but consistently poor specificity. False negative estimates ranged from 

15-52% for the GDS and 25% for the Connors CPT (Barkley, 2006).  Additionally, the 

aforementioned meta-analyses use different CPTs with various presentations of each. This makes 

it difficult to comfortably generalize from their findings.   

 A recent study by Riccio et al. (2005) uncovered additional evidence of the limited 

clinical utility of CPTs in the assessment of adult ADHD. In their study of 100 college students, 

no differences were uncovered between ADHD, other clinical disorder, and control groups on 

several CPTs including the Gordon Diagnostic System and the Connors Continuous Performance 

Test-II. The authors posited that the results may have been biased because the participants were 

in college and thus, higher functioning. Furthermore, participants were placed in small groups 

(appx. 30 in each) based solely on interview data which may have increased type II error. 

Furthermore, a lack of group differences on omission and commission errors was found in 

another study of adults (Holdnack, Moberg, Arnold, Gur, & Gur, 1995).  

 Overall, the utility of CPTs in adult ADHD assessment is still questionable. Some studies 

have found group differences between ADHD and control (Barkley, Grodzinsky, & DuPaul, 

1992; Barkley, Murphy, & Kwasnik, 1996; Boonstra et al., 2005; Epstein, Conners, Sitarenios, & 

Erhardt, 1998; Schoechlin & Engel, 2005) and others have not (Nelson, Sax, & Strakowski, 
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1998; Riccio et al., 2005; Riccio & Reynolds, 2001). CPTs demonstrate adequate sensitivity; 

however, estimates of specificity are unacceptable at this time. As a result, CPTs can be 

considered a piece of evidence for ADHD when scores are abnormal; however, CPT results 

should not be considered evidence against the disorder when scores are average (Barkley, 2006; 

Riccio & Reynolds, 2001). Further modifications are necessary to ensure that clinicians have a 

neuropsychological measure that only identifies deficits related to ADHD and not other mental 

illnesses or traumatic brain injury.  

Gender Differences 

 The prevalence ratio of males with ADHD to females with ADHD in childhood has been 

reported as high as 9:1 (Biederman et al., 1990). However, this ratio is thought to be 3:1 

(Barkley, 2006). In adult populations this ratio is significantly more balanced, with a nearly 1:1 

ratio in the majority of adult ADHD samples (Biederman et al., 1993; Katz et al., 2006). Various 

reasons have been posited for these findings. One reason is that female adults diagnosed with 

ADHD have a higher false-positive rate due to the invalidity concerns of the Primarily 

Inattentive subtype, which many of these females qualify for; however, other reasons have been 

posited. Gaub and Carlson (1997) reported an alternative explanation. They posited that male 

children with ADHD are more likely to have disruptive behavior and learning difficulties, thus, 

making them more likely to be referred to a clinic for evaluation. In adulthood, these females 

often self-refer when their inattentive and impulsive symptoms become more problematic. The 

following review will address the gender differences in ADHD symptomology between adult 

females and males.   

 Millstein, Wilens, Biederman, and Spencer (1997) examined gender differences in 

ADHD symptomology in a sample of 149 clinic-referred adults with ADHD. Both current and 

childhood symptoms of ADHD were assessed. For childhood symptoms, males endorsed 

significantly more difficulty playing quietly and speaking out of turn than females. There were 

no gender differences in current symptoms. Subtype differences were also examined and females 

were more likely to receive a childhood diagnosis of ADHD-Primarily Inattentive than males. 

These results are consistent with the theoretical reasoning and research findings of Gaub and 

Carlson (1997) regarding differences in referral rate due to elevated disruptive behavior in males 

as compared to females. However, the Millstein et al., (1997) study translated DSM-III 

symptoms into DSM-IV symptoms, thus limiting the reliability and validity of the results. It does 
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provide initial evidence that adult gender differences commonly seen in childhood are not as 

apparent in adulthood.  

 Biederman, Faraone, Monuteaux, Bober, and Cadogen (2004) examined gender 

differences in 219 clinic-referred adults (Male = 137; Female = 82). Only one item was 

significantly associated with gender, “talks excessively”. This item was endorsed significantly 

more in females (p < .05). No significant gender differences were uncovered for childhood 

inattention, hyperactivity/impulsivity, or total score. For current symptoms, only gender 

differences in inattention subscale scores were significant. The number of ADHD subtypes in the 

sample was similar except ADHD-Primarily Inattentive, which was higher in females. Two 

limitations were evident in this study. First, subtype distributions may be skewed by the fact that 

a participant had to meet full criteria for ADHD in both childhood and current. Second, this 

study translated DSM-III-R symptoms into DSM-IV symptoms and this limits the reliability and 

validity of the subtype distribution. Overall, this study provides further evidence that gender 

differences are limited in terms of ADHD symptoms.  

 Grevet, Bau, Salgado, Fischer, Kalil, and Victor et al. (2006) provided further evidence 

of minimal gender differences in adult ADHD symptomology. The sample was comprised of 205 

European adults (109 men, 96 women) previously diagnosed with ADHD. There were no gender 

differences for the ADHD-Combined and ADHD-Primarily Inattentive subtypes. The ADHD-

Primarily Hyperactive/Impulsive subtype was not examined because of the low number of cases 

in the initial sample. No gender differences were uncovered for current ADHD symptoms. Some 

limitations of this study deserve comment. The sample is biased toward Caucasians and cannot 

be generalized to areas of greater cultural diversity (e.g., U.S.A.). Furthermore, no psychometric 

data was included for the current ADHD symptoms assessment; therefore the results should be 

interpreted with caution. Overall, this study provides further evidence of a lack of adult gender 

differences in ADHD symptomology; however, results should be interpreted with caution.  

 Few gender differences in adult ADHD symptomology have been uncovered in the 

current literature. Specifically, there have been few differences in individual current or 

retrospective ADHD symptoms. There is some evidence that females are more likely to be 

diagnosed with the primarily inattentive subtype and have more inattentive symptoms compared 

to males. Some major methodological flaws exist with these studies, including sampling bias and 
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the use of DSM-III-R symptoms to identify DSM-IV subtypes. Overall, more research is needed 

to elucidate any gender differences in adult ADHD symptoms.  

Future Research and Gaps in Literature 

Retrospective Recall 

 Retrospective recall of psychosocial variables has been scrutinized for quite some time. 

Extensive qualitative reviews and recent analyses show that retrospective recall is unreliable. 

Specifically, subjective responses have shown very poor agreement with ratings taken in the past 

and with actual records used for comparison (Brewin et al., 1993; Henry et al., 1994). Objective 

information has been found to be more reliable, particularly when this information is collected as 

a dichotomous (e.g., yes/no) response to events (Brewin et al., 1993). These results remain 

constant when considering retrospective recall of ADHD symptoms (Barkley, et al., 2002; 

Mannuzza et al., 2002). Future research in the area of retrospective recall should attempt to 

obtain more reliable ratings of past ADHD behavior. Studies should attempt to find objective 

information that can reliably establish the presence of childhood ADHD symptoms. For example, 

the DSM symptoms of ADHD can be addressed by finding objective evidence of their presence 

instead of relying on subjective likert-type scales. Next, information on moderators of agreement 

between retrospective report and actual records should be investigated. These factors may 

include socioeconomic status, gender, ADHD subtypes, substance abuse, presence/type of 

comorbidity, ethnicity, etc. Identification of moderators may help clinicians understand why 

there is disagreement. 

 Additional follow-up studies of ADHD over the lifespan with more diverse samples are 

needed because current studies are comprised predominantly of Caucasian males. These follow-

up studies will help increase generalizability of the results. Brewin et al. (1993) suggested that 

mothers tend to underreport symptoms; therefore, further investigation into the causes of 

underreporting is needed. This information will provide clinicians with informant characteristics 

that suggest a tendency to underreport and allow them to provide some evidence for accepting 

self-ratings over informant-ratings. Lastly, the new version of the DSM should include specific 

information on how to establish the presence of ADHD in childhood because the DSM-IV-TR 

does not address this diagnostic dilemma.   
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Informant-Report 

The use of informants to rate current and childhood ADHD symptoms in adulthood is an 

issue that has yet to be resolved. Current research is mixed regarding the use of informant report. 

Some research has shown evidence that self-ratings of ADHD symptoms are more severe than 

informant-ratings (Glutting et al., 2005; Katz et al., 2006; Murphy & Schacar, 2000), while other 

research has found the opposite (Barkley et al., 2002; Zucker et al., 2002). Furthermore, 

agreement rates between self- and informant-ratings are consistently low when more stringent 

measures of agreement (e.g., kappa) are used (Barkley et al., 2002; Katz et al., 2006; Zucker et 

al., 2002). Future research on the use of informant-report is certainly needed on the validity and 

reliability of the different common types of informants (e.g., parent, significant other, spouse, 

etc.). Gender and substance abuse were found to be moderators of agreement between self- and 

informant-report (Zucker et al., 2002); however, other factors must be considered (e.g., 

socioeconomic status, ethnicity, comorbidity types, ADHD subtype, previous diagnosis of 

ADHD). Furthermore, these moderators should be investigated in a clinical sample. Lastly, 

informants may feel unprepared to rate certain symptoms; therefore, their rating may be nothing 

more than a guess. Research can addresses this by asking informants to rate their confidence in 

their ratings of the DSM-IV-TR symptoms. This information would provide some evidence of the 

validity of a particular informant‟s ratings. 

No guidelines have been established with respect to the use of the informant-report. The 

Katz et al. (2006) study attempted to use informant report in two different ways to determine if 

there are major differences in diagnostic rates. The first method (comparative) used the 

informant- and self-report separately to generate diagnostic rates. The second method (additive) 

considered any symptom endorsed by either rater (e.g., self or informant) as evidence of the 

symptom. Compared to the comparative method, the additive method increased the number of 

ADHD-Primarily Inattentive and Combined cases, while No Diagnosis cases decreased. In 

addition, Richards et al. (1999) provided preliminary data that the informant-report may confuse 

the diagnostic process more than it helps. Their study found that the psychological profiles of 

those individuals who met criteria for ADHD by self-report only and those individuals who met 

criteria for ADHD by both self-report and informant-report were nearly identical. Replication of 

the Richards et al., (1999) study is needed using a more psychometrically sound instrument such 

as the Minnesota Multiphasic Personality Inventory (MMPI-2) or the Millon Clinical Multiaxial 
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Inventory, and using the DSM-IV criteria to determine if the results are consistent. This research 

is needed to assist clinicians in making the best use of the informant-report if it continues to be 

needed in the assessment of adult ADHD. 

Differential Diagnosis 

 Differential diagnosis is one of the most difficult aspects of adult ADHD evaluation. 

Bipolar Disorder (BPD), substance abuse, and medical disorders are the most frequently 

encountered mimics of ADHD symptoms and most difficult to differentiate.  Recent research 

discovered that BPD and ADHD are similar but clinically distinct entities (Wilens et al., 2003). 

BPD and ADHD can be differentiated by acquiring information via interview on the onset of 

symptoms, chronic (ADHD) or episodic (BPD) nature of the symptoms, and the presence of 

cycling from mania to depression. Substance abuse can be difficult to separate from ADHD 

because of similar symptomology, memory deficits, and similar areas of impairment. Research 

indicates that those with ADHD and substance abuse problems have more severe substance 

abuse problems than those with substance abuse only. The medical mimics of ADHD can be 

difficult to differentiate from ADHD without medical records. These medical mimics include: 

Anemia, congenital brain abnormality, Epilepsy, Fetal Alcohol Syndrome, poor hearing, Lead 

Poisoning, Narcolepsy, pervasive developmental disorders (e.g., Autism, Asperger‟s Syndrome), 

Sleep Apnea, Static Encephalopathy, Diabetes, Hypo/Hyperthyroidism, and Tourette's Syndrome 

(Barkley, 2006; Pearl, Weiss, & Stein, 2001). The clinical interview is critical for these ADHD 

mimics. The most important aspect of the interview is to establish proof that symptoms of 

ADHD have been present since childhood.  

 Future research must continue to identify factors that aid in differential diagnosis. These 

factors may be specific symptoms of either disorder, or other aspects of the evaluation (e.g. 

neuropsychological testing). Furthermore, an instrument that validly and reliably inquires about 

these factors and helps differentiate between different disorders should be developed. This is 

particularly important for Bipolar Disorder, as misdiagnosis may lead to suicide because of the 

indications of stimulant medication. For substance abuse, research is needed to identify whether 

the type of substance abuse predicts ADHD subtype. For example does the ADHD-Combined 

subtype predict substance abuse better than the ADHD-Primarily Inattentive subtype? 
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Factor Structure  

 The factor structure of ADHD symptoms has been debated since the inception of strict 

criteria in the DSM-III. Recent research has found mixed evidence of the factor structure for 

adults. Two studies have found that a two-factor structure provides optimal fit of the data 

(DuPaul et al., 2001; Smith & Johnson, 1998), while others have found evidence for a three-

factor structure (Glutting et al., 2005; Span et al., 2002). This is important because it is unclear 

whether inattention, hyperactivity, and impulsivity are separate factors or whether hyperactivity 

and impulsivity can be combined as one factor, as seen in the DSM-IV-TR.  

 Future research on the factor structure of adult ADHD symptoms is sorely needed. None 

of the recent factor analyses used a clinical or non-college sample to determine the fit of the data. 

Item response theory (IRT) can be used to confirm the factor structure and determine if the factor 

structure holds up for variables such as gender, age, and settings of impairment. IRT can 

elucidate which items are the strongest indicators of overall inattention, hyperactivity, and 

impulsivity. This will lead to the replacement of items that are not highly correlated with overall 

impairment. Furthermore, it is necessary to determine the factor structure of informant-report if it 

continues to be an integral part of adult ADHD assessment. If the factor structure of self- and 

informant-ratings is divergent, then the reasons for this should be investigated as well. 

Age of Onset 

 An age of onset (AOC) before age seven has been a criteria of ADHD since the DSM-III; 

however, the majority of empirical evidence suggests that this criterion is invalid (Applegate et 

al., 1997; Faraone et al., 2006; Green et al., 1991; Hesslinger et al., 2003). These studies present 

evidence that the AOC does not predict impairment and the AOC would eliminate many ADHD-

Primarily Inattentive and ADHD-Combined cases that would otherwise meet criteria for the 

disorder. Additionally, there were no group differences in severity of current symptoms, ADHD 

subtypes, neuropsychological profile, or psychological comorbidities between those with early 

and late onset of symptoms (Applegate et al., 1997; Faraone et al., 2006; Hesslinger et al., 2003). 

Leaders in the field have suggested that this criterion should be changed to the presence of 

ADHD symptoms before the end of childhood (age 12; Barkley, 2006; Barkley & Biederman, 

1997).   
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 Future research on the AOC needs to focus on replacing the current criteria with a more 

valid one. A new age of onset could be established by determining the age that individuals with 

ADHD can be reliably differentiated from controls. It may be the case that different ADHD 

subtypes require a different age of onset. Furthermore, investigation is needed into those 

individuals who do not report a childhood history of ADHD but are showing significant current 

symptoms without comorbidity.  

Neuropsychological Assessment 

 The evidence for the use of neuropsychological testing in the adult ADHD assessment 

process is mixed. The Continuous Performance Test (CPT) appears to have the most potential in 

this process. Some studies have found group differences between ADHD participants and 

controls (Barkley et al., 1992; Barkley et al., 1996; Boonstra et al., 2005; Epstein et al., 1998; 

Schoechlin & Engel, 2005); however, specificity estimates have been consistently poor (Barkley 

& Grodzinsky, 1994; Nelson, Sax, & Strakowski, 1998; Riccio & Reynolds, 2001). These 

findings suggest that these tests are able to assess impaired attention; however, they cannot 

differentiate ADHD from other disorders.  In addition, non-clinical scores do not necessarily 

imply absence of ADHD. Specificity estimates must be improved before the results of these tests 

can be used as evidence of the disorder. This may be accomplished by comparing participants 

with all disorders that generally imply poor scores (e.g., ADHD, Schizophrenia, Major 

Depression, Bipolar Disorder and traumatic brain injuries) on CPTs to examine if group 

differences are evident. For example, maybe participants with ADHD are less impaired than 

participants with ADHD on CPTs.  Norming these results will help provide objective data that 

can be used to provide evidence of ADHD. 

 Additional research should be conducted to determine the relationship between CPTs and 

ADHD subtypes, specific ADHD symptoms, and settings of impairment. This may help to 

explain why group differences have been found in some studies and not others. The extant meta-

analyses are flawed because they are comparing the results of different CPT measures which 

may vary considerably. Future meta-analyses could be conducted using studies of the same 

measures with the same presentations to make results more generalizable. These research 

suggestions may help provide the objective evidence that ADHD assessment so desperately 

needs.  
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Gender Differences 

 The issue of gender differences in ADHD symptoms is a relatively new idea. Most early 

studies of ADHD primarily involved males. Barkley (2006) has suggested that this may result in 

under-diagnosis of females because they must display similar symptom severity as males. This is 

problematic because the DSM-IV items were developed on clinic-referred male children, making 

it difficult to ascertain gender differences. Further investigation into functional differences in the 

DSM-IV symptoms for males and females is needed. Rasch analyses can be used to replicate the 

results of Smith and Johnson (1998) which found that 7 of the 18 DSM-IV symptoms function 

differently for males and females. Specifically, some items imply differences in impairment 

across the Inattention and Hyperactivity/Impulsivity subscales differently based on gender. 

Additionally, variables such as areas of impairment, neuropsychological testing, and comorbidity 

may be investigated across genders These differences should be investigated for current and 

retrospectively-rated childhood symptoms because both time periods are assessed to establish the 

presence of ADHD. There has been debate over whether gender should affect norming or cut off 

scores that would be used to establish clinical significance (Barkley, 2006). Further investigation 

of gender differences is needed to inform future ADHD criteria in the DSM. 
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CHAPTER III 

RESEARCH DESIGN AND METHODOLOGY 

In this chapter, the research design and methodology of the study are presented. This 

consists of a presentation of the research questions, specific hypotheses, population of interest, 

sample, variables of interest, instrumentation, procedures for data collection, research design and 

statistical analyses, and ethical considerations.  

Research Questions 

The current study will analyze several psychometric properties of an instrument that 

measures the latent trait inattention and the latent trait hyperactivity/impulsivity using item 

response theory and the graded response model (Samejima, 1969). This study contributes to the 

research on the validity and appropriate use of a common rating scale (i.e., Current Symptoms 

Scale; CSS; Barkley & Murphy, 1998) intended to measure the presence of ADHD symptoms in 

adults. The CSS has 18 items and has two factors (i.e., Inattention and 

Hyperactivity/Impulsivity) which consist of nine items each. This scale is based solely on the 

current DSM-IV criteria, which were developed with children and adolescents and are nearly 

identical to the current DSM-IV-TR criteria. Subsequently, little research evidence on the 

assessment of adult ADHD is available regarding the incremental diagnostic utility of individual 

symptoms or the subscales (i.e., Inattention, Hyperactivity) as a whole. For example, certain 

items may be more “difficult” to endorse than others. Therefore, they are only present at higher 

levels when a person is displaying high levels of overall inattention or hyperactivity/impulsivity. 

The first analysis of the current study seeks to provide this type of practical data. It can be used 

by clinicians who receive referrals for adults with suspected ADHD and struggle to decide which 

assessment data to give the most credence. The following research questions will be addressed 

by this analysis: 

1. What are the discriminative properties of the nine items representing the latent trait 

inattention?  

2. What are the discriminative properties of the nine items representing the latent trait 

hyperactivity/impulsivity? 

 The second analysis in the current study is a test of differential item functioning (DIF). 

This analysis further explores the psychometric properties of the measure by investigating 



 

54 

 

whether certain items function differently for males and females. If an item does function 

differently by gender, then the argument could be made that more or less weight should be given 

to the item when determining whether the symptom is present at a significant level. This type of 

information would be of great use in the assessment of ADHD with adults. The following 

research questions are answered by this analysis: 

3. Do the scale items regarding inattentive symptoms function differently for males and 

females?  

4. Do the scale items regarding hyperactive/impulsive symptoms function differently for 

males and females? 

Due to the exploratory nature of this study, no specific hypotheses are posited.  

Sample 

Participants were 193 students enrolled in a large Southeastern university self-referred to 

an on-campus clinic for an ADHD evaluation from 2002-2007. Participants were screened for 

the presence of ADHD symptoms and they completed a full psychological evaluation. All 

participants whose archival data (i.e., self ratings) were missing no more than one data point 

were included. A total of two participants had one missing data point, and it was deemed to be 

missing at random; thus, data were replaced via series mean. The participant sample was 54.4% 

male and 45.6% female, with a mean age of 22.6 years (SD = 5.45, range = 17 - 45).  Ethnicity 

was 74.4% Caucasian, 10.7% African-American, 8.3% Hispanic, 4.2% Other, and 2.4% Asian. 

These percentages are comparable to the university population from which they were drawn (i.e., 

72% Caucasian, 11% African-American, 9% Hispanic, 3% Other, 3% Asian). The mean Brief 

Intellectual Ability (BIA) score from the Woodcock-Johnson Tests of Cognitive Abilities-3
rd

 

Edition (WJ III-COG; Woodcock, McGrew, & Mather, 2001b) suggested average intelligence 

(M = 96.8, SD = 11.13).  

Variables 

 The variables addressing the first and second research questions that will be used in the 

graded response model (GRM; Samejima, 1969) are each of the 18 Current Symptoms Scales 

items (CSS; Barkley & Murphy, 2006) and subscale total scores for the Inattention and 

Hyperactivity/Impulsivity subscales. The test of differential item functioning (i.e., research 
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questions three and four) will utilize gender, each of the18 CSS items, and subscale total scores 

for the Inattention and Hyperactivity/Impulsivity subscales.  

Instrumentation 

The Current Symptoms Scales (CSS; Barkley & Murphy, 1998) is a checklist consisting 

of the 18 DSM-IV symptoms of ADHD, divided into two subscales (i.e., nine symptoms of 

Inattention, nine symptoms of Hyperactivity/Impulsivity). Each of the 18 symptoms of ADHD is 

rated on frequency of occurrence (0 = never or rarely, 1 = sometimes, 2 = often, 3 = very often). 

Additionally, 10 settings commonly affected by ADHD symptoms (i.e., school, home life, social 

interactions, work, community activities, dating relationships, money management, driving, 

leisure activities, and management of daily responsibilities) are rated on the same 0-3 scale. For 

an item to be considered clinically significant, a rating of 2 (often) or 3 (very often) must be 

endorsed (Barkley & Murphy, 1998).  
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Table 1 

 

Items of the Current Symptoms Scales by Subscale 

 

Subscale 

 

Inattention 

 

Hyperactivity/Impulsivity 

  

1.  Fails to give close attention to details or 

      

     make careless mistakes in my work 

 

2.  Fidget with hands or feet or squirm in seat 

3.  Have difficulty sustaining my attention in  

 

     tasks or fun activities 

 

4.  Leave my seat in situations where seating is  

 

     expected 

5.  Don‟t listen when spoken to directly 

 

6.  Feel restless 

7.  Don‟t follow through on instructions and  

 

     fail to finish work 

 

8.  Have difficulty engaging in leisure activities  

 

     or doing fun things quietly 

9.  Have difficulty organizing tasks and  

 

     activities 

 

10.  Feel “on the go” or “driven by a motor” 

11.  Avoid, dislike, or am reluctant to engage  

 

       in work that requires sustained mental 

 

       effort  

 

12.  Talk excessively 

13.  Loses things necessary for tasks 

 

14.  Blurt out answers before questions are  

 

       completed  

 

15.  Am easily distracted 

 

16.  Have difficulty awaiting turn 

17.  Am forgetful in daily activities 18.  Interrupt or intrude on others 

 

 

For the current study, the internal reliability coefficient of the CSS was adequate α = .93. 

Coefficient alpha for the self-report of the ten current settings commonly affected by ADHD was 

.86. This suggested adequate internal reliability for both sections (i.e., symptoms and settings) of 

this rating scale. The discriminant validity of this measure was established with a significant 
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association between increased levels of ADHD symptoms and lower socioeconomic and 

educational status (Murphy & Barkley, 1996). Reliability coefficients with an adult clinical 

population range from .84 to .95 (Katz et al., 2006; Zucker et al., 2002) suggesting excellent 

internal consistency.  Predictive power of the self-report versions of these scales was adequate 

(O‟Donnell, McCann, & Pluth, 2001). Specifically, the items that had the greatest ability to 

discriminate ADHD participants from controls were: failure to sustain attention, does not listen, 

fails to finish work, poor organization, avoids tasks that require sustained mental effort, difficulty 

working quietly, blurts out answers before questions are complete, and interrupts (O‟Donnell et 

al., 2001). The items that did not discriminate well, include: fails to give close attention details, 

loses things, easily distracted, forgetful, fidgets, leaves seat, restlessness, on the go or driven by a 

motor, talks excessively, and difficulty awaiting turn. The evidence is mixed regarding the factor 

structure of the Current Symptoms Scales. This is consistent with the current research debating 

whether the DSM-IV symptoms of ADHD are best explained by a two (Inattention and 

Hyperactivity/Impulsivity; Smith & Johnson, 1998) or three factor model (Inattention, 

Hyperactivity, and Impulsivity; Span et al., 2002). Current DSM-IV-TR ADHD subtypes may be 

more misleading than helpful if the symptoms of ADHD are better accounted for by a three-

factor structure.  

Age and gender based norms were established for the self-report versions of the 

Childhood and Current Symptoms Scales. These norms indicate a clinically significant number 

of symptoms at 1.5 standard deviations (93
rd

 percentile) above the mean (Murphy & Barkley, 

1996). For the Current Symptoms Scales, the norms are as follows. For adults ages 17-29, the 

threshold of clinical significance would be four symptoms of inattention and five symptoms of 

hyperactivity. For adults ages 30-49, the threshold drops to three symptoms of inattention and 

four symptoms of hyperactivity. For adults ages 50+, the threshold drops again to two symptoms 

of inattention and three symptoms of hyperactivity/impulsivity (Murphy & Barkley, 1996). The 

norms for females and males were identical. It is important to note that these norms differ from 

the DSM-IV threshold of significance (six symptoms in either domain) and may suggest that 

criteria requiring fewer symptoms may be more appropriate for adults. Specifically, as age 

increases, the number of symptoms needed for clinical significance decreases and this may lead 

to false-negative for older clients.  
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 For the Childhood Symptoms Scales (retrospective) the norms are as follows. For male 

adults ages 17-29, seven symptoms of inattention and seven symptoms of 

hyperactivity/impulsivity would place them 1.5 standard deviations (93
rd

 percentile) above the 

mean; however, females would meet the 1.5 standard deviation criteria at six symptoms of 

inattention and six symptoms of hyperactivity/impulsivity. For males ages 30-49, the clinical 

significance threshold would be six symptoms of inattention and six symptoms of 

hyperactivity/impulsivity; however, the female threshold would be six symptoms of inattention 

and four symptoms of hyperactivity/impulsivity. For males ages 50+, the threshold is three 

symptoms of inattention and four symptoms of hyperactivity/impulsivity; however, the female 

threshold would be two symptoms of inattention and two symptoms of hyperactivity/impulsivity 

(Murphy & Barkley, 1996). A consistent age-dependant decline in the number of ADHD 

symptoms present in childhood may be the result of memory difficulties and further investigation 

is needed into the cause of these norms. 

 No published norms exist for the informant-report versions of the Current and Childhood 

Symptoms Scales. Additionally, interrater reliability has been shown to be consistently poor for 

these measures when stringent measures of agreement (e.g., kappa) are used (Katz et al., 2006; 

Zucker et al., 2002). The kappa statistic is defined as measure of agreement beyond the 

agreement that is expected due to chance (Cicchetti, 1994). This evidence questions the 

usefulness of the informant-report versions of the Current and Childhood Symptoms Scales; 

however, it has not been established who is the more accurate rater (self or informant). 

Overall, the Current and Childhood Symptoms Scales is a useful measure for self-report; 

however, further validity and reliability evidence is needed for the informant-report. The self-

report versions have shown excellent internal consistency and criterion validity. Evidence of 

factor validity has been established; however, it remains unclear whether a two or three factor 

model is best. Additionally, the Current and Childhood Symptoms Scales have demonstrated 

adequate positive and negative predictive power, with certain items having higher discriminating 

power than do others. Leading clinicians in the field (e.g., Barkley) have described these scales 

as appropriate for screening purposes, but they should not be used as a stand-alone assessment. 
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Procedure 

All participants evaluated at the clinic were screened for possible ADHD by a doctoral-

level psychologist. Participants generally sought an evaluation for perceived school, work, and/or 

interpersonal impairment, and most were self-referred. Participants were evaluated over a four-

hour period by graduate psychology students who received extensive training in adult ADHD 

evaluation. Additionally, all evaluators were supervised by two doctoral-level psychologists, 

including at least one licensed psychologist. All participants completed the Current and 

Childhood Symptoms Scales (Barkley & Murphy, 1998) at the beginning of the evaluation prior 

to the clinical interview. The evaluator was present during these ratings and provided reading 

assistance when necessary. Participants were told to rate their symptoms as best as they could. 

Informant versions of these scales were given to someone who knew them well in childhood, and 

someone who knew them well currently. Additionally, clinical interviews with participants were 

conducted, including a screening for common Axis I disorders (Barkley & Murphy, 1998) and 

the Michigan Alcohol Screening Test (MAST; Selzer, 1971). Selected subtests from the 

Woodcock-Johnson Tests of Cognitive Abilities (Woodcock, McGrew, & Mather, 2001b) and 

Achievement-III (Woodcock, McGrew, & Mather, 2001a) were also administered as a learning 

disability screening. Objective evidence of impairment was also examined by the evaluator (e.g., 

transcript, previous psychological reports) when available. 

Data Analysis 

Item response theory (IRT) models attempt to estimate the probability of an outcome, 

such as a correct response to an item, using information about the person and the item. Person 

parameters can represent the ability of a student or the strength of a person's attitude. Item 

parameters include difficulty/probability of endorsement (location), discrimination (slope), and 

pseudoguessing (lower asymptote). Items may be questions that have dichotomous (e.g., yes/no, 

correct/incorrect) responses, or responses in Likert-type questionnaires (e.g., rate how frequently 

you feel fidgety, 0 = never, 1 = sometimes, 2 = often). IRT also provides a basis for evaluating 

the reliability of an assessment and the properties of individual items. Psychometricians apply 

IRT in order to create and refine assessments. IRT is frequently used to determine which items 

from an assessment should be maintained. Additionally, IRT can equate for the difficulties of 
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successive versions of assessments in order to compare results of a previous test with an updated 

version. IRT analyses are useful to validate psychological and psychoeducational assessments. 

Item response theory (IRT) and classical test theory (CTT) are often thought of as 

comparable statistical perspective.  Although there are some similarities, there are more 

differences between these approaches that are important to note. IRT postulates that the standard 

error of measurement differs across scores, but generalizes across populations; whereas, CTT 

states that the standard error of measurement applies to all scores in a particular population. 

Along these lines, IRT states that unbiased estimates of item properties can be obtained from a 

sample that is heterogeneous for that trait, while CTT states that there must be a representative 

sample to obtain unbiased estimates of item properties. This relaxes the requirement of finding a 

representative samples inherent in CTT. Using IRT, it is possible that shorter tests can be more 

reliable than longer ones, while in CTT theory this is usually not true. A longer measure with 

items of lesser discrimination ability is not necessarily better than a shorter test with more quality 

items. IRT allows for the importance of individual items to vary; however, CTT often assumes 

that all items carry the same amount of information about the construct being measured. IRT 

provides several improvements in scaling items and people. The specifics depend upon the IRT 

model, but most models scale the difficulty of items and the ability of people on the same metric. 

Thus, the difficulty of an item or the probability of item endorsement, and the ability of a person 

can be meaningfully compared (Embretson & Reise, 2000). Thus, CTT and IRT have a number 

of significant differences that are important to understand when looking at the psychometric 

properties of an assessment. 

Item response theory (IRT) has certain assumptions that must be met in order for the 

properties of IRT to hold true. The first assumption is that the item characteristic curves (ICCs) 

have a specified form. This specified form refers to how changes in trait level relate to changes 

in the probability of a specific response. For example, when individuals endorse “talks 

excessively” as “often” on a psychological measure, then there is a 50% chance that they have 

high levels of hyperactivity/impulsivity. The second assumption of IRT is local independence.  

Local independence is the expectation that the relationship between any pair of items is zero 

once the effects of ability are controlled.  Local independence is obtained when the relationship 

among items (or persons) is fully described by the IRT model. High intercorrelations between 

test items are expected to be accounted for by their parameter differences (e.g., location, slope) 
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and by the person parameters of the IRT model. No further relationships remain between items 

when the model parameters are controlled. For example, local independence would not hold on a 

5
th

 grade math test that required college-level reading. In this example, there is an underlying 

factor (i.e., reading ability) that will undoubtedly decrease the performance of the students 

because they cannot read the problems and not because they cannot do the math involved. 

Technically, local independence is achieved when the probability of correctly endorsing an item 

i(Prob(Xis = 1)) is independent of the outcome of any other item i’(Xi’s = 1), controlling for 

person parameters (θs) and item parameters (ξi), as follows (Embretson and Reise, 2000): 

Prob(Xis = 1│ Xi’s = 1, ξk, θs) = Prob(Xis = 1│ ξk, θs) 

 The analysis of the data in the current study uses a polytomous IRT model. Specifically, 

the current study will use the graded response model (GRM; Samejima, 1969). The GRM is 

appropriate for the analysis of questionnaires with a rating scale-type response format. This 

model is used to represent the nonlinear relationship between examinee trait level and the 

probability of responding in a specific category. The current study examines two types of trait 

levels, Inattention and Hyperactivity/Impulsivity. The response categories are 0 = never/rarely, 1 

= sometimes, 2 = often, and 3 = very often.  

The GRM allows the item-slope parameters to vary and is indirect (i.e., computing 

responses requires a two step process). Each scale item (i) is described by one item slope 

parameter (αi) and j = 1…mi between category “threshold” parameters (bij). The slope parameter 

(αi) indicates how rapidly the expected item scores change as a function of the trait level. An a 

parameter ≥ 1.0 is adequate (Embretson and Reise, 2000). The “between category threshold” 

parameters bij are interpreted as the value of the trait level necessary to respond above threshold j 

with 50% probability. bij can be seen in the operating characteristic curves (OCC). The OCC 

represents the probability of a participant‟s response falling in or above a given category 

threshold conditional on trait level. The formula for the OCC is as follows (Embretson & Reise, 

2000): 

Pix* (θ) = __exp[αi(θ - bij)__ 

                1 +  exp[αi(θ - bij)      

 An example of an OCC for an item with 5 response options (e.g., 0 = never – 4 = always) 

and four between category thresholds can be seen in Figure 2. The numbers on the bottom 

represent the standardized trait levels called logits which are analogous to standard deviations. 
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This OCC shows that the bij for between category threshold P*4 (i.e., the probability of 

endorsing a 4) reaches 50% at a trait level of 1.5. An example of an OCC in the current study is 

that in order for there to be a 50% chance of endorsing this item (e.g., talks excessively) as a 4, 

there must be a trait level (e.g., overall hyperactivity/impulsivity) of (1.5 logits). This finding 

would suggest that only people with a large amount of overall hyperactivity/impulsivity are 

likely to endorse this item as a 4.   

 

 

 

Figure 2. Example of Operating Characteristic Curve for Five Response Options    
From “Item Response Theory for Psychologists” by Embretson, S.E., & Reise, S.P., 2000, p. 100, Copyright 2000 

by Lawrence Erlbaum Associates. Reprinted with permission of the author.  
 

 

Once the OCCs (i.e., Pix* (θ)) are estimated, the category response probabilities and 

resulting curves are created via subtraction. Each item has a category response curve (CRC; a.k.a 

item characteristic curve) for each response level or option. For example, an item with four 

response levels (e.g., never, sometimes, often or very often) would have four CRCs. The formula 

for the CRC is as follows (Embretson & Reise, 2000): 

 Pix(θ) = Pix* (θ) – Pi(x +1) (θ) 
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The CRCs represent the probability of a participant endorsing a particular category 

conditional on trait level. The item parameters in the GRM dictate the shape and location of 

these curves. A higher slope parameter (αi) indicates that the CRCs will be narrow and peaked. 

CRCs that are narrow and peaked indicate response categories that differentiate among trait 

levels well (Embretson & Reise, 2000). The discrimination (or slope) parameter (a) is analogous 

to an item‟s correlation with the total score in classical test theory. In Figure 3, there is a 65% 

chance that an individual with a trait level of two logits will endorse item 1 as “often.” The 

purple curve represents the “often” response. The slope of response options 1,2 and 3 are 

relatively flat. This indicates that only the extreme options of this item differentiate between trait 

levels well. Using the GRM, estimates of slope for each item (e.g., a = 0.4 for the item above) 

can be ordered and used to determine which items have the lowest probability of endorsement. In 

the current study, this would help clarify which DSM-IV-TR items are most difficult for adults to 

endorse and thus, most clinically relevant.   

CRCs offer questionnaire developers the ability to evaluate the appropriateness of the 

response format used in the questionnaire. If a response option is overshadowed by its neighbor 

response categories, it may indicate that at no point along the construct continuum is a person 

likely to answer the overshadowed response option over any other option. This may lead to that 

response option being dropped in revised versions of the questionnaire. CRCs can also point out 

when more response categories are needed which is reflected when a response category is the 

dominant choice (highest likelihood) across a large portion of the underlying construct 

continuum (è).  

Other important types of curves that will be examined in the current study are the Item 

Information Curve (IIC) and Test Information Curve (TIC). As the name implies, an IIC 

provides visual evidence of the amount of information that an item provides along the latent trait 

continuum (i.e., inattention, hyperactivity/impulsivity). A TIC provides visual evidence of the 

amount of information that the test as a whole provides along the latent trait continuum.  

Classical test theory (CTT) is reported to be unsatisfactory in the measurement of item 

bias (Embretson & Reise, 2000). Using CTT, item bias can be tested using the item-test 

correlation between groups; however, this procedure is not sample invariant. In other words, 

valid item-test correlations are confounded by group variability on the measured trait. The use of 

latent variable modeling (i.e., IRT) can be used to demonstrate whether a test item has the same 
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relationship with a latent variable across groups. This procedure is called a test of differential 

item functioning (DIF). A formal definition of DIF is, “an item shows DIF if individuals having 

the same ability, but from different groups, do not have the same probability of getting the item 

right” (Hambleton, Swaminathan, & Rogers, 1991). Figure 4 represents an item with differential 

item functioning. Each curve represents a group. The slope of both curves is the same which 

suggests that the item is indicative of the latent trait in both groups. For the first curve (group 1, 

in bold) there is a 50% chance that a participant with a latent ability of -1.5 will endorse this 

item. For the second curve (group 2, in checkered lines), there is a 50% chance that a participant 

with a latent ability of 1.2 will endorse the item. Therefore, the probability of responding to this 

item is significantly less for group 1 than group 2. This is an indication of DIF. 

 

Figure 3. Example of Category Response Curve for Five Response Options   

Note. a=slope, b1-b4=between category thresholds 
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Figure 4. Example of Differential Item Functioning       

 

 

 DIF is investigated by first identifying a reference and focal group for comparison. The 

reference group in this investigation is men and the focal group is women. Next, the data set 

must be transformed in order for the analysis to work. One approach is that the item parameters 

will be estimated simultaneously as well as group mean differences on the latent variables (i.e., 

inattention, hyperactivity/impulsivity). Specifically, item parameters for the anchor items, which 

contain no DIF, are estimated on the basis of the data from the male and female groups. One set 

of items is assumed to apply to both groups. The item parameters for the remaining items are 

then freely estimated for each group separately, but simultaneously. The non-anchor items would 

then be compared for DIF.  

The current study uses a different approach. The “one item at a time” approach is used 

when a set of items that contain no DIF has not been identified. For the current study, the first 

step will be to estimate a model constraining all item parameters (Inattention items 1-9) across 

groups as equal while simultaneously estimating the group mean differences on the first latent 

variable (i.e., Inattention). Next, a new model will be estimated using only Inattention items 1-8 
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as an anchor and allowing the item parameters for item 9 to be freely estimated within groups. In 

this case, item 9 is being investigated for DIF. If DIF is found on item 9, then on all future 

calibrations the item parameters will be freely estimated. If DIF is not found, then item 9 would 

go back into the anchor, and the process would be repeated with the next item. This process 

would then be repeated for the remaining items. This same process would also be used for the 

latent variable Hyperactivity/Impulsivity. Any item that shows DIF must be investigated further 

and possibly counted differently for each gender when determining significance.  
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CHAPTER IV 

RESULTS 

This chapter presents the means, standard deviations and distribution of the data 

generated by the Current Symptoms Scale (CSS; Barkley, 1998). The findings in relation to the 

research questions proposed in Chapter III are submitted. These findings include the operating 

characteristic curves, category response curves, item information curves, test information curves, 

and the test of differential item functioning.  

 

Description of the ADHD Symptoms 

 

 The mean, standard deviation, and frequency of the CSS items are presented in Tables 2 

and 3. Some inflation of the mean was expected due to the clinical nature of the population. All 

items in the Inattention subscale were weighted toward higher levels and not distributed evenly 

for all items. The “very often” response was the most endorsed option for every item. This 

pattern was most extreme in items 1 and 15, where nearly ¾ of participants endorsed the highest 

response option. Items in the Hyperactivity/Impulsivity subscale tended to be high (i.e., very 

often) or low (i.e., never) with items 2 and 6 biased to high responses. Additionally, nearly all 

items had a SD above 0.9.  

 

 

Table 2. 

 

Item Response Distribution, Inattention 

  

Response Option 

 

 

Item 

 

Never/Rare 

 

Sometimes 

 

Often 

 

Very Often 

 

M(SD) 

 

1.  Close attention  

 

 

17 

 

26 

 

5 

 

144 

 

2.03(.886) 

3. Sustaining attention  

 

22 26 10 134 2.00(.919) 

5.  Don‟t listen  
 

48 25 16 101 1.42(.987) 

7.  Fail to finish  

 

28 23 27 113 1.66(1.044) 

9.  Organizing tasks  

 

31 23 11 127 2.01(1.005) 

11.  Sustained attention  22 24 15 131 1.89(1.004) 
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Table 2. Cont‟d  

  Response Option 

 

 

Item 

 

Never/Rare 

 

Sometimes 

 

Often 

 

Very Often 

 

M(SD) 

13.  Loses things  

 

36 25 21 110 1.65(1.095) 

15.  Easily distracted 

 

4 13 2 173 2.70(.571) 

17.  Forgetful  18 36 13 125 1.95(.961) 

 

 

Table 3. 

 

Item Response Distribution, Hyperactivity/Impulsivity 

 Response Option  

 

Item 

 

Never/Rare 

 

Sometimes 

 

Often 

 

Very Often 

 

M(SD) 

 

2.  Fidgets 

 

 

19 

 

23 

 

11 

 

141 

 

2.15(.963) 

4.  Leave seat  

 

93 11 34 54 1.02(1.005) 

6.  Feel restless 

 

31 35 10 117 1.84(.935) 

8.  Engaging  

 

quietly 

 

87 16 34 55 1.13(1.045) 

10.  “On the go”  
 

61 23 20 88 1.61(1.132) 

12.  Talks  

 

excessively 

 

72 14 25 82 1.37(1.125) 

14.  Blurt out  

 

73 11 43 66 1.06(1.042) 

16.  Awaiting turn 

 

70 15 38 70 1.33(1.096) 

18.  Interrupt others 86 17 29 61 1.26(1.048) 

 

 

Graded Response Model, Operating Characteristic Curves 

 

 Item response theory was used to analyze the probabilistic relationship between overall 

trait level (i.e., Inattention, Hyperactivity/Impulsivity) of the participant completing the rating 
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scale and the likelihood of responding in a particular category. The first task was to estimate the 

item parameters using the participants‟ responses. The marginal maximum likelihood estimation 

(MMLE) procedure was used. This procedure assumes a normal population distribution with a 

mean of zero and standard deviation of one (Embretson & Reise, 2000). The MMLE procedure 

estimated the item discrimination (a; slope) and threshold (b; location) parameters for each item 

in the dataset. The initial sets of parameters were estimates. These estimates were used in an 

iterative process to produce new sets of estimates until minimal changes were evident. In the 

current study, it took 10 cycles of estimates to generate stable parameters. Table 4 provides the 

item discrimination and threshold parameters for the Inattention subscale and Table 5 provides 

the same for the Hyperactivity/Impulsivity subscale. Taken together, these parameters form 

operating characteristic curves. 

 Inspection of the a and b parameters for the Inattention subscale revealed that most items 

were functioning with adequate discrimination (i.e., a relatively steep slope); however, all 

between category threshold values were negative. All items had a parameters > 1.0 except 

“Don‟t listen when spoken to directly.” The two items with the highest discrimination were 

“Easily distracted” and “Difficulty sustaining attention.” All b parameters ranged from -2.35 to -

.09. This finding indicates that the items of the Inattention subscale are poorly spread out over 

the latent trait continuum. For a diagnostic measure like the CSS, one would like to see the b 

parameters range from approximately -2 to +2 logits. Furthermore, none of the Inattention items 

reach a 50% chance of endorsement for even the most severe rating (i.e., 4 very often) at an 

above average level. This suggests that none of the items are only endorsed at high levels of 

Inattention. The items “Fails to give close attention or makes careless mistakes,” “Easily 

distracted,” and “Forgetful in daily activities” had particularly high b1 parameters. This result 

indicates that examinees tend not to choose the extreme negative option (i.e., never/rarely) for 

these items. This finding may indicate that these symptoms are consistently endorsed at a level 

above never/rarely. 
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Table 4.  

 

Item Parameters for the Graded Response Model, Inattention 

 

Item 

 

a
a
 

 

b -1
b
 

 

b -2
 b
 

 

b -3
 b
 

 

1.  Fails to give close attention  

 

 

1.64(.35) 

 

-1.85(.36) 

 

-0.98(.21) 

 

-0.86(.20) 

3.  Difficulty sustaining attention  

 

1.67(.35) -1.60(.30) -0.84(.18) -0.62(.17) 

5.  Don‟t listen  
 

0.83(.24) -1.42(.48) -0.59(.32) -0.09(.27) 

7.  Fail to finish work 

 

1.59(.31) -1.44(.28) -0.79(.20) -0.22(.15) 

9.  Difficulty organizing tasks  

 

1.12(.25) -1.69(.43) -0.93(.28) -0.63(.24) 

11.  Avoid sustained mental effort  

 

1.48(.29) -1.74(.36) -0.95(.22) -0.59(.18) 

13.  Loses things  

 

1.61(.29) -1.21(.24) -0.61(.18) -0.17(.16) 

15.  Easily distracted 

 

2.51(.67) -2.35(.44) -1.50(.21) -1.43(.20) 

17.  Forgetful in daily activities 1.49(.29) -1.91(.38) -0.75(.20) -0.46(.17) 

Note. Numbers in parentheses are standard error estimates 
a
Slope parameter =  a 

b
Between category thresholds = b  

 

 

Inspection of the a and b parameters for the Hyperactivity/Impulsivity subscale revealed 

that most items were functioning with adequate discrimination and thresholds. All a parameters 

were > 1.0. The two items with the highest discrimination were “Have difficulty engaging in 

leisure activities or doing fun things quietly” and “Feels on the go or driven by a motor.” The 

two items with the lowest discrimination were “Talks excessively” and “Feels restless.” All b 

parameters ranged from -1.88 to 1.03. This indicates that the items of the 

Hyperactivity/Impulsivity subscale are adequately spread out over the latent trait continuum. The 

items “Fidgets with hands or feet or squirms in seat” and “Feels restless” had relatively high b1 

parameters. This indicates that examinees tend not to choose the extreme negative option (i.e., 

never/rarely) for these items. This finding may indicate that these symptoms are consistently 

present at a level above never/rarely. 
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Table 5.  

 

Item Parameters for the Graded Response Model, Hyperactivity/Impulsivity 

 

Item 

 

a
a
 

 

b -1
b
 

 

b -2
 b
 

 

b -3
 b
 

 

2.  Fidgets 

 

 

1.45(.31) 

 

-1.88(.34) 

 

-1.05(.21) 

 

-0.76(.19) 

4.  Leave seat  

 

1.48(.27) 0.10(.16) 0.32(.16) 1.03(.20) 

6.  Feel restless 

 

1.33(.25) -1.48(.29) -0.50(.20) -0.28(.18) 

8.  Difficulty engaging quietly 

 

2.27(.35) 0.01(.12) 0.29(.12) 0.89(.13) 

 

10.  “On the go”  
 

1.81(.29) -0.50(.17) -0.04(.14) 0.32(.13) 

12.  Talk excessively 

 

1.23(.24) -0.41(.20) -0.09(.19) 0.48(.19) 

14.  Blurts out answers  

 

1.79(.27) -0.28(.15) -0.08(.14) 0.71(.16) 

16.  Difficulty awaiting turn 

 

1.72(.26) -0.33(.17) -0.02(.16) 0.68(.16) 

18.  Interrupt others 1.77(.27) -0.02(.15) 0.29(.14) 0.83(.17) 

Note. Numbers in parentheses are standard error estimates 
a
Slope parameter =  a 

b
Between category thresholds = b  

 

 

Graded Response Model, Category Response Curves 

 The parameters generated by the operating characteristic curves are used to create 

category response curves. These curves represent the probability of a participant endorsing a 

particular response category conditional on trait level. Each of the 18 category response curves 

can be seen Appendices D and E. The x-axis represents the latent trait continuum with a mean of 

0 and the y-axis represents the probability of endorsement. Inspection of these curves revealed 

that certain items may need to have their response options changed. In Figure 5, the sample item 

(top left) represents an item in which four response categories are adequate. None of the response 

option curves are completely overlapped by another. Therefore, each response option has a 

higher probability of endorsement at some point along the latent trait continuum. Inattention item 

fifteen (top right) and Inattention item five (bottom) are from the present analysis. These items 

were included to demonstrate when less response categories may be more efficient. In item 
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fifteen (right), response option three completely overlaps response option two. Therefore, 

response option three is no more likely than response option two at any place along the latent 

trait continuum. In item five (below), response option one overlaps option two and response 

option four overlaps option three. Therefore, a dichotomous response format may be most 

appropriate. 
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Figure 5. Example of adequate/inadequate response category format_______________________ 

 The current four response category format (i.e., never, sometimes, often, very often) for 

items 1, 3, 11, 15, and 17 appears to be inappropriate and warrants further investigation. The 

“often” response option appears to be unnecessary for these items since it is enveloped by the 

“sometimes” response option. Furthermore, for items 5, 7, 9, and 13 the “never” and “very often” 
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response categories overlap the middle response options suggesting that a dichotomous response 

format may be most appropriate.  

 The current four response category format for every item in the Hyperactivity/Impulsivity 

subscale appears to be inappropriate and warrants further investigation. Unlike the pattern of the 

Inattention subscale, the response option that enveloped the other was different between items. 

Items two and six showed a pattern where response option two “sometimes” overlapped response 

option three “often.” Items 8, 14, and 16 showed a pattern where response option three “often” 

overlapped response option two “sometimes.” Items 4, 10, 12, and 18 showed a pattern where 

the “never” and “very often” response categories overlap the middle response options suggesting 

that a dichotomous response format may be most appropriate. Overall, it appears that the 

response format of the CSS needs to be carefully investigated because the number of response 

options that are needed may be different by item.  

Graded Response Model, Item and Test Information Curves 

In the Graded Response Model, the slope (a parameter) cannot be directly interpreted as 

item information because the amount of information that a particular item provides is dependent 

on both the size of the a parameter and the spread of the b-parameters. To do so, item 

information curves must be generated. These curves are included in Appendices D and E. The 

solid line in the item information curve represents the amount of information ability provided by 

the item along the latent trait continuum. For example, if the item “talks excessively” has 

minimal information from 0 to +3 logits, even a person who rates the item as “very often” will 

not consistently have an above average amount of the trait. The x-axis represents the latent trait 

continuum with a mean of 0 and the y-axis represents the amount of information. A test 

information curve is also included for each subscale. The solid line in the test information curve 

also corresponds to the amount of information provided by the test as a whole along the latent 

trait continuum. The dashed line in the test information curve is the inverse of the solid line and 

it denotes the amount of standard error.  

 Inspection of the test information curve for the Inattention subscale revealed that the 

scale as a whole does not function well for the context in which it is commonly used. Most items 

provided adequate information at the negative end of the latent trait continuum and little 

information on the positive end. In other words, it does not reliably assess high levels of 

inattention. In order to determine the reliability of the information, the formula Standard Error 
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(SE) = Square Root of 1 – Reliability (Nunnally and Bernstein, 1994) can be used. Using this 

formula, a reliability of .90 = SE of .316 and a reliability of .80 = SE of .447. Therefore, the 

Inattention subscale has a reliability value of .90 or greater from -3 logits to 0.2 logits, a 

reliability value between .80 and .89 from 0.2 logits to 0.7 logits, and a reliability value below 

.80 from 0.7 logits to 3 logits. Inspection of individual items revealed that “Don‟t listen when 

spoken to directly” and “Difficulty organizing tasks and activities” provided less than 0.5 units 

of information about all levels of the latent trait. The item “Easily Distracted” provides nearly 

2.0 units of information about the negative end of the latent trait and almost no information about 

the positive end. The remainder of the items provided a little more information about participants 

with average levels of the latent trait; however, they were still skewed toward the negative end of 

the latent trait continuum.   

 Inspection of the test information curve for the Hyperactivity/Impulsivity subscale 

revealed that the scale as a whole provided the most information about participants with an 

average level of the latent trait. Most items provided adequate information along the latent trait 

continuum. The Hyperactivity/Impulsivity subscale has a reliability of .90 or greater from -1.5 

logits to 1.4 logits. It has a reliability value between .80 and .89 from -2.1 to -1.5 logits, and from 

1.4 to 1.8 logits. It has a reliability value below .80 from -2.1 to -3 logits and from 1.8 to 3 logits. 

Inspection of individual items revealed that “Fidgets with hands or feet or squirm in seat” 

provides nearly 0.75 units of information about the negative end of the latent trait and little 

information about the positive end. The rest of the items provide adequate information about 

participants with a latent trait score between -2.0 to 2.0 logits.  

Test of Differential Item Functioning 

 

 Participants were divided into groups of men and women in order to determine if any 

inattentive or hyperactive/impulsive items function differently by group. Significance was 

determined by calculating the group threshold differences between males and females and 

dividing by the standard error. Table 6 and 7 presents the thresholds for each group and z-scores 

that determine significance for the Inattention subscale and the Hyperactivity/Impulsivity 

subscale. Any z-score > 1.96 is significant at the .05 level. Two items demonstrated statistically 

significant differential item functioning, “Don‟t follow through on instructions and fails to finish 

work” and “Has difficulty waiting turn.” Both of these items had a higher probability of male 
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endorsement than female. In other words, men are significantly more likely than women to 

endorse these items after accounting for group mean differences on the latent variable.  

 

 

Table 6.  

 

Test of Differential Item Functioning, Inattention 

 

Item 

 

Male  

 

Female  

 

Difference 

 

z
a
 

 

1.  Fails to give close attention  

 

 

-0.670(.19) 

 

-0.591(.22) 

 

.079(.29) 

 

.275 

3.  Difficulty sustaining attention  

 

-0.584(.16) -0.808(.21) -0.223(.27) -0.838 

5.  Don‟t listen  
 

.354(.19) .251(.21) -0.102(.28) -0.367 

7.  Fail to finish work 

 

-0.190(.15) .293(.16) .483(.22) 2.216* 

9.  Difficulty organizing tasks  

 

-0.760(.16) -0.449(.18) .312(.24) 1.322 

11.  Avoid sustained mental effort  

 

-0.474(.21) -0.457(.25) .018(.33) .055 

13.  Loses things  

 

.060(.14) .067(.16) .006(.21) .029 

15.  Easily distracted 

 

-1.933(.28) -2.403(.48) -0.470(.56) -0.847 

17.  Forgetful in daily activities -0.449(.15) -0.551(.18) -0.102(.24) -0.434 

Note. Numbers in parentheses are standard error estimates 
a
Difference/standard error = z 

*significant at the .05 level 
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Table 7.  

 

Test of Differential Item Functioning, Hyperactivity/Impulsivity 

 

Item 

 

Male 

 

Female 

 

Difference 

 

z
a
 

 

2.  Fidgets 

 

 

-1.087(.24) 

 

-0.972(.28) 

 

.115(.37) 

 

.309 

4.  Leave seat  

 

1.271(.26) 1.193(.23) -0.079(.35) -0.226 

6.  Feel restless 

 

-0.175(.19) -0.231(.22) -0.056(.29) -0.190 

8.  Difficulty engaging quietly 

 

.682(.16) .756(.16) .074(.23) .319 

10.  “On the go”  
 

.112(.15) .117(.17) .006(.23) .026 

12.  Talk excessively 

 

.582(.13) .343(.14) -0.239(.19) -1.232 

14.  Blurts out answers  

 

.670(.10) .813(.10) .143(.14) .993 

16.  Difficulty awaiting turn 

 

.196(.09) .609(.10) .414(.14) 3.022* 

18.  Interrupt others .914(.15) .536(.13) -0.378(.20) -1.929 

Note. Numbers in parentheses are standard error estimates 
a
Difference/standard error = z 

*significant at the .05 level 
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CHAPTER V 

 

DISCUSSION 

 

 

In this chapter, the results are summarized and discussed as they relate to each of the 

research questions. Next, the limitations of the current study are presented as they relate to 

internal and external validity. Finally, the implications for research and practice are conveyed.  

 

Summary of the Results 

 

 The overall purpose of the current study was to examine certain psychometric properties 

of the Current Symptoms Scales (CSS; Barkley & Murphy, 2006) under an Item Response 

Theory (IRT) perspective. Since this scale is comprised solely of the DSM-IV-TR symptoms of 

ADHD, inferences were made regarding the utility of assessing these symptoms on a likert-type 

scale. An analysis of the various curves associated with the graded response model (Samejima, 

1969) and two tests of differential item functioning were conducted. These analyses provide 

evidence regarding the difficulty and amount of reliable information (discrimination) that the 

items and subscales of the CSS provide. 

 A graded response model was created in order to examine the first research question, 

“What are the discriminative properties of the nine items representing the latent trait 

inattention?” This model represents the nonlinear relationship between participants‟ trait level 

and the probability of responding in a specific category. This analysis produces operating 

characteristic curves with two types of parameters. The a parameter is the slope and the b 

parameter is the between category threshold. All a parameters were > 1.0 except “Don‟t listen 

when spoken to directly” suggesting adequate discrimination for the majority of the items. The 

two items with the highest discrimination were “Easily distracted” and “Difficulty sustaining 

attention.” All b parameters ranged from -2.35 to -.09 which indicates that they are poorly spread 

over the latent trait continuum. For a diagnostic measure like the CSS, one would like to see the 

b parameters range from approximately -2 to +2 logits. Furthermore, none of the Inattention 

items reach a 50% chance of endorsement for even the most severe rating (i.e., 4 very often) at 

an above average level. This suggests that none of the items are only endorsed at high levels of 

Inattention. The items “Fails to give close attention or makes careless mistakes,” “Easily 

distracted,” and “Forgetful in daily activities” had particularly high b1 parameters indicating that 
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it takes very little overall inattention to endorse them at a level above “never/rarely.” An 

inspection of the Inattention test information curve showed that the discrimination value of the 

subscale as a whole peaks at approximately -1.5 logits and provides approximately 7.5 units of 

information. The Inattention subscale has a reliability of .90 or greater from -3 logits to 0.2 

logits, a reliability between .80 and .89 from 0.2 logits to 0.7 logits, and a reliability below .80 

from 0.7 logits to 3 logits. These reliability values demonstrate that the Inattention subscale is 

less than 80% reliable at identifying individuals with above average levels of the trait. An 

inspection of the item information curves demonstrated a similar pattern, whereby the 

information that an item provides is considerably more reliable at the negative end of the latent 

trait continuum than the positive. An inspection of the operating characteristic curves revealed 

that the current four response category format may be inappropriate for items 1, 3, 11, 15, and 

17. The response option “sometimes” completely overlaps the “often” response option. 

Furthermore, for items 5, 7, 9, and 13 the “never” and “very often” response categories overlap 

both of the middle response options. 

 Another graded response model examined the second research question, “What are the 

discriminative properties of the nine items representing the latent trait 

hyperactivity/impulsivity?” All a parameters were > 1.0 suggesting adequate discrimination. The 

two items with the highest discrimination were “Have difficulty engaging in leisure activities or 

doing fun things quietly” and “Feels on the go or driven by a motor.” The two items with the 

lowest discrimination were “Talks excessively” and “Feels restless.” All b parameters ranged 

from -1.88 to 1.03 which supports adequate spread over the latent trait continuum. The items 

“Fidgets with hands or feet or squirms in seat” and “Feels restless” had relatively high b1 

parameters indicating that it takes very little overall hyperactivity/impulsivity to endorse them at 

a level above “sometimes.” An inspection of the test information curve for 

hyperactivity/impulsivity shows that the amount of discrimination that the subscale as a whole 

provides peaks at approximately 0 logits and provides approximately 8.5 units of information. 

The Hyperactivity/Impulsivity subscale has a reliability of .90 or greater from -1.5 logits to 1.4 

logits. It has a reliability value between .80 and .89 from -2.1 to -1.5 logits, and from 1.4 to 1.8 

logits. It has a reliability value below .80 from -2.1 to -3 logits and from 1.8 to 3 logits.  These 

reliability results suggest that the Hyperactivity/Impulsivity subscale is at least 80% reliable at 

identifying participants with trait levels between +/- 2 standard deviations. An inspection of the 
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item information curves demonstrated a similar pattern, whereby the information that an item 

provides is most reliable between -1.5 and 1.5 logits. Inspection of the operating characteristic 

curves demonstrates that the current four response category format may be inappropriate for 

every item in the Hyperactivity/Impulsivity subscale. Unlike the pattern in the Inattention 

subscale, the response option that enveloped the other was different between items. Items two 

and six showed a pattern where response option two “sometimes” overlapped response option 

three “often.” Items 8, 14, and 16 showed a pattern where response option three “often” 

overlapped response option two “sometimes.” Items 4, 10, 12, and 18 showed a pattern where 

the “never” and “very often” response categories overlap the middle response options. 

 A test of differential item functioning (DIF) addressed research question three, “Do the 

scale items regarding inattentive symptoms function differently for males and females?” If an 

item displays DIF, then male and female participants who are equal in their level of overall 

inattention do not have the same probability of endorsing an item as significant. One inattentive 

item demonstrated DIF, “Don‟t follow through on instructions and fails to finish work.” A test of 

differential item functioning also answered research question four, “Do the scale items regarding 

hyperactive/impulsive symptoms function differently for males and females?” Again, only one 

item demonstrated DIF, “Has difficulty waiting turn.” Both items had a higher probability of 

endorsement for males than females. 

 

Discussion of the Results 

 

The assessment of ADHD in adulthood is fraught with challenges. In particular, the 

DSM-IV-TR criteria were based on research conducted on children and they do not account for 

developmental changes in adulthood. Furthermore, many of the common self-report measures for 

adult ADHD symptoms are based on the DSM-IV-TR criteria or are comprised of the criteria 

verbatim. The current study uses the CSS which is comprised of the 18 DSM-IV-TR symptoms 

of ADHD evaluated on a four point likert-type scale. Therefore, inferences about the 

psychometric properties of the criteria themselves are discussed as they relate to the assessment 

of adults. 

The Inattention subscale has been a controversial element of the criteria for ADHD since 

its first mention as a core symptom. As a whole, this subscale was rife with error according to 



 

81 

 

inspection of the test information curve. Essentially, the Inattention subscale does an excellent 

job at identifying participants with low levels of inattention; however, it is less than 80% reliable 

at identifying participants with average and above levels of the trait. As for the individual items, 

a simple inspection of the response distribution implies that the most common endorsement for 

each item is at the highest level (i.e., very often). When examining the operating characteristic 

curves, it is evident that the items are only discriminating between low levels of inattention. Like 

the test information curve, the item information curves only provide information about 

participants with low levels of inattention. The items “Fails to give close attention or makes 

careless mistakes,” “Easily distracted,” and “Forgetful in daily activities” had very high b-1 

parameters. This indicates that nearly every participant endorsed these items as “sometimes” and 

above. The upside of this result is that a participant who endorses one of these items as 

“never/rarely” has a very low likelihood of clinically significant levels of inattention. A 

modification of these items‟ wording may make them more difficult to endorse. One example of 

a modification could be “Easily distracted even when consciously attempting to pay attention.” 

Alternatively, clinicians could use these items to rule-out inattention problems. In other words, 

these items would not count towards an overall symptom count, rather as evidence against 

significant inattention when endorsed as “never/rarely.” The items “Don‟t listen when spoken to 

directly” and “Difficulty organizing tasks or activities” provided little information across the 

latent trait continuum suggesting that they are unreliable at identifying participants with any 

level of overall inattention. Further investigation into the properties of these items could 

determine if revision or removal is necessary. Inspection of the category response curves 

demonstrated that many of the inattentive items might need to have their response format 

changed.  Use of three response categories may be needed for items 1, 3, 11, 15, and 17. In 

addition, removal of the “often” and “sometimes” responses may needed for items 5, 7, 9, and 

13. This finding implies that participants tend to show an all or nothing response pattern for these 

items. One item in the Inattention subscale demonstrated statistically significant DIF. Like 

previous research (Smith & Johnson, 1998), the item “Don‟t follow through on instructions and 

fails to finish work” demonstrated that males are more likely than females to endorse this item as 

significant after accounting for group mean differences on the inattention variable. Overall, a 

revision of the Inattention subscale items may increase the reliability of identifying participants 

with clinical levels of the trait. Specifically, the current data demonstrate that the scale is 
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unreliable at identifying participants with average and high levels of inattention which is a key 

element in the assessment of ADHD.   

The Hyperactivity/Impulsivity subscale as a whole functioned significantly better than 

the Inattention subscale. This subscale was at least 80% reliable from two logits above and below 

the mean. Another way to think about this using classical test theory statistics is that the 

Hyperactivity/Impulsivity subscale is reliable for participants +/- 2 SD from the mean which is a 

common cut-off used for clinical significance. This result may be surprising since overt 

hyperactivity is supposed to diminish in adulthood (Barkley, 2006), thus, making the criteria that 

were based on children less valid and reliable. All of the items in the Hyperactivity/Impulsivity 

showed adequate discrimination; however, the items “Talks excessively” and “Feels restless” 

were relatively low. These items may need to be re-worded so that different response options 

better reflect contrasting levels of the trait. An example might be, “Talks excessively in 

situations where talking should be minimal, e.g., during class, at work.” The item “Fidgets with 

hands or feet or squirms in seat” had a high b-1 parameter and may need to be worded differently 

so that responses are spread out along the latent trait continuum. An example of a revision could 

be “Fidgets with hands or feet in situations when a conscious effort is made to remain still.” The 

data from the category response curves of the Hyperactivity/Impulsivity subscale indicate a need 

for different response options for every item.  Items 2 and 6 showed a pattern where only the 

response options “Never/Rarely,” “Sometimes,” and “Very often” are useful. Items 8, 14, and 16 

showed a pattern where only “Never/Rarely,” “Often,” and “Very often” are useful. These 

findings may indicate that a three category response option is appropriate for these items. Items 

4, 10, 12, and 18 showed a pattern where a dichotomous response format may be most 

appropriate. One item in the Hyperactivity/Impulsivity subscale showed statistically significant 

DIF. The item “Has difficulty waiting turn” demonstrated a pattern where males are more likely 

to endorse this item as significant after accounting for group mean differences on the 

hyperactivity/impulsivity variable. Overall, the Hyperactivity/Impulsivity subscale is functioning 

at an acceptable level for determining clinical levels of ADHD. It reliably identifies participants 

with low, average, and high levels of the trait. An adjustment of the response options may further 

improve the utility of this subscale. 

The current criteria for diagnosing a child with ADHD are the same for the diagnosis of 

ADHD in adulthood. A recent study (Gomez, 2008) with children using the graded response 
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model found that the Inattention and Hyperactivity/Impulsivity subscales were performing 

adequately with a similar DSM-IV-TR based scale as the current study. The results of the current 

study suggest that the Hyperactivity/Impulsivity subscale provides adequate information about 

participants with low, average, and high levels of the trait. However, the Inattention subscale is 

only providing an acceptable amount of information regarding participants with low levels of the 

trait. Taken together, the results of the Gomez (2008) study and the current study may indicate 

what many researchers have implied (Barkley, 2006; Faraone et al., 2006; Heiligenstein, 

Conyers, Berns, & Smith, 1998; Riccio et al., 2005). Specifically, the criteria do not function 

similarly for adults as children because the only difference between these studies is the age of 

participants. Specifically, the Inattention subscale criteria may need modification so the items 

reflect developmental changes in the average amount of inattention. The current results also 

indicate that two items are performing differently for males and females. Future revisions of the 

DSM-criteria will need to consider gender bias in the manifestation of these symptoms.  

 

Potential Threats to Internal/External Validity 

 

 The sample size in the current study may be a threat to internal validity. Various opinions 

regarding sample size requirements in IRT analyses are available; however, no one opinion is 

regarded as definitive (Edelen & Reeve, 2007). Tsutakawa and Johnson (1990) posit that 500 

participants are necessary for accurate and stable parameter estimates. However, others suggest 

that 200 participants are sufficient (Thissen, Steinberg, & Gerrard, 1986). Larger samples are 

necessary for analyses where researchers are attempting to select items for an assessment; 

however, smaller samples may be sufficient to evaluate the properties of an established measure 

such as the CSS (Edelen & Reeve, 2007). The current study has 193 participants which is just 

under the minimum of 200 suggested. Therefore, some inaccuracy may be present in the 

analysis. Another plausible threat to the internal validity of the study is malingering. The 

participants in the group were self-referred and alternative motives for receiving an ADHD 

diagnosis (e.g., access to medication, academic accommodations, and social security benefits) 

were possible. The threat of malingering has been identified in the literature as a problem in 

assessment of adult ADHD (Davidson, 2008) and research has demonstrated that it is easy to do 

given the wealth of information available on the internet (Quinn, 2003). The internal validity 
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could be compromised by an inflated mean if participants malingered by purposely rating their 

symptoms as more frequent/severe than they really are.  

 A possible threat to the external validity is the sample composition. Unbiased estimates 

of item properties may be obtainable from a sample that is heterogeneous for that trait 

(Embretson & Reise, 2000). However, due to the clinical nature of the sample used, the 

expectation is that few examinees will respond with very low overall values. Therefore, the 

sample mean may not be an accurate depiction of the population mean. Another threat to the 

generalizability of the results is the time frame of the assessment. The CSS asks respondents to 

rate their symptoms over the past six months. The results may not be generalizable to rating 

scales that use a different frame of reference.  

 

Implications for Practice 

 

A variety of difficulties are evident in the assessment of ADHD in adulthood. The criteria 

were created using research on children and adolescents. Furthermore, this research used 

predominantly males with overt behavior problems and neglected females who commonly 

display less-overt symptoms of inattention. The current study sought to analyze the DSM-IV-TR 

criteria for their psychometric properties to aid clinicians in using common DSM-IV-TR based 

instruments like the CSS. The following discussion will address some of the implications for 

practice revealed in this study. 

First, it is clear that use of the Inattention subscale scales for diagnostic decision-making 

warrants caution. Many of the items were endorsed at the highest level (i.e., very often) but this 

did not necessarily mean that the participant had an above average level of inattention. Clinicians 

are encouraged to obtain a variety of other data to solidify these ratings. Other data might include 

but is not limited to interview with parents, work supervisors, and/or professors; 

neuropsychological testing; observations of the individuals during class or work; and asking the 

participant to provide concrete examples of incidents where inattentive symptoms impaired 

them. In contrast, self-ratings of inattentive items that are endorsed at the lowest level (i.e., 

never/rarely), appear to provide very reliable evidence that the participant is not experiencing a 

clinically significant amount of overall inattention. In particular, the items “Fails to give close 

attention or makes careless mistakes,” “Easily distracted,” and “Forgetful in daily activities” are 
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consistently endorsed at a level at or above “sometimes.” In other words, it is very likely that the 

person has very low levels of inattention when they endorse these items as “never/rarely.” The 

aforementioned additional information is still useful when these items are endorsed at a low 

level; however, it appears that clinicians can feel more comfortable using these ratings as reliable 

evidence against diagnosis. It makes sense that the inattentive items would be unreliable since 

the type and intensity of the inattention can vary based on setting (Barkley, 2006). Additionally, 

it may be imprudent to rely on self-ratings of inattention when these are people referred for 

difficulty paying attention. Perhaps other means of measuring inattention (i.e., 

neuropsychological testing) should be a required supplement until self-ratings reliably assess 

clinically significant levels of inattention. 

Second, the items of the Hyperactivity/Impulsivity subscale are reliable at identifying 

participants with low, average, and high levels of the trait. It appears that self-ratings of 

hyperactivity/impulsivity are reliable and more credence may be given to them than ratings of 

inattention. The items “Feels restless” and “Fidgets with hands or feet or squirms in seat” are 

regularly endorsed at a level at or above “sometimes.” Therefore, a rating of “never/rarely” on 

these items may be considered reliable evidence against clinically significant 

hyperactivity/impulsivity. As with inattentive symptoms, interviews, observations, and 

neuropsychological testing are still necessary but these items provide adequate evidence against 

diagnosis when present at low levels.  

Third, one could infer that the items with the highest b-2 parameters, are the most 

indicative of significant overall inattention or hyperactivity/impulsivity.  This parameter implies 

the amount of overall inattention or hyperactivity/impulsivity that it takes for a 50% probability 

of endorsing the item as “often” or “very often.” These response options are supposed to indicate 

clinical significance on this scale (Barkley & Murphy, 2006). Clinicians can use the order of b-2 

parameters to evaluate borderline cases. For example, a participant who endorses five items that 

are most indicative of significant inattention (i.e., high b-2 values) may be given more 

consideration for diagnosis than a participant who endorses five items that are least indicative of 

significant inattention (i.e., low b-2 values). The order of b-2 parameters for the Inattention 

subscale from highest to lowest is 5, 13, 17, 7, 3, 9, 11, 1, and 15. All the b-2 values for the 

Inattention subscale fell well below the mean. This implies that the endorsement of inattention 

items at a significant level does not reliably indicate that the participant has an above average 
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amount of inattention. The order of b-2 parameters for the Hyperactivity/Impulsivity subscale 

from highest to lowest is 4, 18, 8, 16, 10, 14, 12, 6, and 2. The b-2 parameters of all the items 

except “Feels restless” and “Fidgets with hands or feet or squirms in seat” were right at or above 

the mean. This provides empirical evidence that an endorsement of “often” or “very often” as a 

cutoff for significance is appropriate for most of the Hyperactivity/Impulsivity subscale‟s items.  

Fourth, two items demonstrated statistically significant DIF. This finding implies that 

these items are gender biased and clinicians should account for this bias when conducting a 

symptom count. One inattentive item demonstrated DIF, “Don‟t follow through on instructions 

and fails to finish work.” This is consistent with previous research (Smith & Johnson, 1998). 

Additionally, one hyperactive/impulsive item demonstrated DIF, “Has difficulty waiting turn;” 

however, this item has not shown DIF in prior research. Both of these items were biased to male 

adults in that men were significantly more likely than women to endorse this item as significant 

(i.e., rating of often or very often). Therefore, clinicians may wish to give more credence to a 

female who endorses this item. 

 

Implications for Research 

 

 The results of the current study have several implications for research. First, the response 

format of all CSS items warrant further investigation. Specifically, a four response format does 

not appear to be the most appropriate for any of the 18 DSM-IV-TR symptoms. It appears that 

some of the items would be best suited for a three response format, while others may have 

optimal functionality with a dichotomous response format. Second, under the current scoring 

system (Barkley & Murphy, 2006), a response of “often” or “very often” indicates clinical 

significance. However, this method may only be appropriate for the Hyperactivity/Impulsivity 

subscale. Further research would aid in determining the optimal method for scoring the 

Inattention subscale as the suggested method does not appear appropriate. Third, the items of the 

Inattention subscale may need revision so they reflect a level of inattention that would be 

developmentally inappropriate if endorsed. As they stand currently, these items are not reliably 

assessing average or high levels of the trait. Additionally, some items that are only endorsed at 

high levels of overall inattention may need to be added. Fourth, some common complaints of 

adults with ADHD are not included in the criteria for the disorder. These symptoms include: 
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procrastination, overreacting to frustration, poor motivation, and time-management difficulty 

(Barkley, 2006; Davidson, 2008). These symptoms could be added to current symptoms, factor 

analyzed, and used in a graded response model to determine their psychometric properties. 

Last, replication of the current study is suggested given the sub-optimal number of 

participants and the possible underrepresentation of participants with low levels of ADHD 

symptoms inherent in a clinical sample. A replication could add randomly drawn participants. 

This replication could include additional analyses that would investigate a variety of other 

assessment dilemmas that need to be addressed before the new edition of the Diagnostic and 

Statistical Manual of Mental Disorders. Specifically, a graded response model could be created 

with retrospective ADHD symptom ratings and compared with current ratings. A DIF between 

these ratings would help clarify which items have a higher probability of endorsement when 

rated currently or retrospectively. Two other graded response models could be created to analyze 

the informant-report versions of the Current and Childhood Symptoms Scales (Barkley & 

Murphy, 2006). Again, a comparison with their self-report counterparts and inspection for DIF 

could be helpful in elucidating the proper use of informant ratings. Furthermore, elimination of 

participants suspected of malingering using a Continuous Performance Test (Quinn, 2003) could 

increase the validity of the results. 

 

Implications for Policy 

 

Replication of the current study could have a number of implications for policy regarding 

ADHD diagnosis. First, a diagnosis may not be warranted if a participant only endorses 

significant inattention on the self-report of current symptoms and they are unable to provide 

convincing alternative data (e.g., concrete examples, interview data). Second, items that are 

endorsed should be carefully examined for their order of b-2 parameters for the item‟s 

relationship with the overall subscale score. Participants that only endorse items with the lowest 

relationship with high levels of the trait should not be diagnosed without concrete additional 

information. Third, it may be prudent to only seriously consider inattentive items that are 

endorsed as “very often” in the symptom count based on self-ratings. Last, the two items that 

displayed DIF should be counted more seriously if they are endorsed by a female than by a male. 
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Implications for Theory 

 

 Replication of the current study may also have implications for theory. The results of the 

current study indicated that inattention may be best rated on a continuum while 

hyperactive/impulsive symptoms appear to have more of an all or nothing presentation. 

Furthermore, the inaccuracy of the inattentive symptoms may reflect the differences between 

various types of inattention. For example, someone that is experiencing inattention from anxiety 

may result from thinking too much about something while someone that is experiencing 

inattention from ADHD may be thinking too little about something. Barkley (2006) posits 

differences between two types of inattention. The first type is characterized as hypoactivity, 

lethargy, and daydreaming while the other type is characterized by distractability and poor 

selective attention. Therefore, the inaccuracy and inflation of inattentive symptoms in the current 

study may be the result of both types of inattention being rated by the DSM-IV TR. The reason 

that inattention is so pervasive in this clinical sample may be because the Inattention subscale is 

not adequately differentiating between various types of inattention. Another possibility may stem 

from the make up of the clinical sample. Lahey et al. (1994) suggested that inattention only 

added homework difficulty as a unique impairment factor when compared with 

hyperactivity/impulsivity. The sample‟s composition of struggling college students may account 

for the high levels of inattentive symptoms. Therefore, the level of inattention which is 

developmentally-inappropriate may need alteration for college students faced with lots of 

activities that require sustained attention (e.g., homework).   

 

Conclusion 

 

 The current study used Item Response Theory and specifically, the graded response 

model to investigate the psychometric properties of the CSS. Additionally, a test of differential 

item functioning investigated the possibility of gender bias. The CSS is a commonly used DSM-

IV-TR-based self-report measure for ADHD in adulthood. Therefore, inferences about the 

psychometric properties of the adult ADHD symptoms were posited and implications for practice 

and research were suggested. 
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 The results demonstrate that the Inattention subscale as a whole only functions reliably 

when identifying participants with low levels of the trait. Even when the items were rated in the 

highest response category (i.e., very often), high levels of inattention were not reliably assessed. 

Additionally, further analysis of the optimal response format is necessary given the current data. 

Some items appear to be best rated with three response options and others with two. None of the 

items were optimally-rated with the current four response option format. Furthermore, evidence 

of gender bias was uncovered with the item “Don‟t follow through on instructions and fails to 

finish work.” Specifically, males are more likely than females to endorse this item as significant 

after accounting for group mean differences on the inattention variable. The current data 

demonstrate a need for significant improvement. 

The Hyperactivity/Impulsivity subscale is performing significantly better than the 

Inattention subscale. The information from this subscale appears to be 80% reliable from two 

standard deviations (logits) above and below the mean. As with the Inattention subscale, all 

items of the Hyperactivity/Impulsivity subscale warrant further investigation regarding response 

format. Evidence of gender bias was evident with the item “Has difficulty waiting turn.” This 

item showed a pattern where males were more likely to endorse this item as significant after 

accounting for group mean differences on the hyperactivity/impulsivity variable. The 

Hyperactivity/Impulsivity subscale is performing well for its intended use and only response 

format appears to need modification. 

 The current data indicates a need for further investigation into the psychometric 

properties of DSM-IV-TR based adult ADHD rating scales. Future studies could determine the 

appropriate response format for the items since it appears that the same response format for each 

item is inappropriate. Furthermore, the cutoff for clinical significance may not be between 

“sometimes” and “often” for every item as currently required. Additional items may be necessary 

and others may need revision in order to make the Inattention subscale more informative. The 

current data need replication with additional non-clinical participants. This replication may 

include other elements, such as additional randomly drawn participants, items reflecting 

identified adult specific symptoms of ADHD (e.g., organization, time management), rater bias 

(self vs. informant), and retrospective ratings. Additional research in this area could aid future 

decisions regarding adult-specific ADHD items in the DSM-V. 
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 The psychometric properties of the CSS items have several implications for practice. 

Self-ratings of inattention should be used with caution. Other sources of information (e.g., 

neuropsychological testing, interview data) besides self-ratings are always of use; however, this 

is particularly important for symptoms of inattention because of their inability to provide reliable 

information about participants with average and high levels of the trait. Certain items in each 

scale are only useful when identifying participants with very low levels of inattention or 

hyperactivity/impulsivity. In contrast, these items have little use in identifying participants with 

high levels of the trait. The order of an item‟s relation to overall levels of the trait can be used to 

aid in borderline cases. With this information, clinicians can make informed decisions regarding 

the use of DSM-IV-TR based scales in the assessment of ADHD in adulthood. 
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Office of the Vice President For Research 

Human Subjects Committee 
Tallahassee, Florida 32306-2742 
(850) 644-8673 · FAX (850) 644-4392 

 
APPROVAL MEMORANDUM 
 
Date: 8/1/2008 
 
To: Nolan Katz 
 

Address: 6275 Salem Trl #704; Fort Worth, TX 76132 
Dept.: EDUCATIONAL PSYCHOLOGY AND LEARNING SYSTEMS 
 
From: Thomas L. Jacobson, Chair 
 
Re: Use of Human Subjects in Research 

ADULT SELF-RATINGS OF THE DSM-IV-TR SYMTPOMS OF ATTENTION-DEFICIT/HYPERACTIVITY 
DISORDER: AN ITEM RESPONSE THEORY PERSPECTIVE 
 
The application that you submitted to this office in regard to the use of human subjects in the proposal 
referenced above have been reviewed by the Secretary, the Chair, and two members of the Human 
Subjects Committee. Your project is determined to be Expedited per 45 CFR § 46.110(7) and has been 
approved by an expedited review process. 

 
The Human Subjects Committee has not evaluated your proposal for scientific merit, except to weigh 
the risk to the human participants and the aspects of the proposal related to potential risk and benefit. 
This approval does not replace any departmental or other approvals, which may be required. 
 
If you submitted a proposed consent form with your application, the approved stamped consent form 
is attached to this approval notice.  Only the stamped version of the consent form may be used in 

recruiting research subjects. 
 
If the project has not been completed by 5/7/2009 you must request a renewal of approval for 
continuation of the project. As a courtesy, a renewal notice will be sent to you prior to your expiration 
date; however, it is your responsibility as the Principal Investigator to timely request renewal of your 
approval from the Committee. 

 
You are advised that any change in protocol for this project must be reviewed and approved by the 
Committee prior to implementation of the proposed change in the protocol.  A protocol 
change/amendment form is required to be submitted for approval by the Committee.  In addition, 
federal regulations require that the Principal Investigator promptly report, in writing any unanticipated 
problems or adverse events involving risks to research subjects or others. 
 

By copy of this memorandum, the Chair of your department and/or your major professor is reminded 
that he/she is responsible for being informed concerning research projects involving human subjects in 
the department, and should review protocols as often as needed to insure that the project is being 
conducted in compliance with our institution and with DHHS regulations. 
 
This institution has an Assurance on file with the Office for Human Research Protection. The Assurance 
Number is IRB00000446. 

 
Cc: Briley Proctor, Advisor 
HSC No. 2008.1267 
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Dear Nolan Katz, 

 
On 02/25/08, you placed an order to purchase the rights to use copyrighted 

material.  Since the rightsholder for this material does not pre-authorize CCC 
to sell these rights, we have contacted the rightsholder to determine 

whether the right you requested is available and to determine the price for 
the right.  We have updated information on the status of your order:  

 
Order Summary: 

Original Order Date: 02/25/08 
Confirmation Number: 1739584 

 
Updates on Items You Ordered: 

ITEM RESPONSE THEORY FOR PSYCHOLOGISTS (HARD), 19463315 
Current Status: Granted 

Fee: $3.00 
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