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 When a client has cognitive impairment resulting from cerebral dysfunction (CD) 

that goes undiagnosed and, therefore, untreated, psychotherapy and rehabilitation 

outcome is likely to be impacted negatively. Due primarily to managed care, screening 

for CD has reduced substantially. Master’s level counselors need a cost-efficient way to 

detect possible CD and, thus, justify referral for neuropsychological evaluation. This 

study examined the Wechsler Abbreviated Scale of Intelligence™ (WASI™) 

instrument’s ability to screen for possible CD by examining the relationship between a) 

WASI Performance IQ (PIQ) and Verbal IQ (VIQ) scores and neuropsychological test 

scores, and b) the VIQ-PIQ discrepancy and the severity of disability. 

 In this retrospective study, test scores were extrapolated from 

neuropsychological assessments conducted between 2001 and 2004 on 73  

CD-diagnosed adults at a CARF accredited rehabilitation facility. Disability severity 

ratings of mild, moderate, and severe were assigned based on clinical judgment and 

interrater agreement. The assessment battery included the WASI and several 

neuropsychological tests: Halstead-Reitan TPT, TMT-A and B, and FOT;  

WMS-III VR-I and 2, LM-1 and 2, and MC; McCarron-Dial HVDT; SDMT; and SCT. 

 Based upon a multitrait-multimethod matrix, mild to moderate convergent and 

discriminant validity was found with the WASI VIQ and PIQ traits among 

neuropsychological verbal and performance measures. Statistically, the SCT, TMT-A, 

and HVDT-right shape were most predictive of the PIQ, and the WMS-III LM-2 and MC 



were most predictive of the VIQ. VIQ-PIQ discrepancy did not predict severity of 

disability, but IQ means and subtest scores between the mild and severe groups were 

significantly different. 

 Results indicated that WASI VIQ-PIQ discrepancy did not detect CD. However, 

WASI subtest scores of 40 or lower may justify further evaluation of potential CD. 

Contrary to the WASI manual, Similarities and Block Design rather than Vocabulary and 

Matrix Reasoning subtest scores may be more predictive of CD. This author suggested 

that counselors administer the WASI, SCT, and TMT-A as a time efficient screening 

method for CD. 
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  CHAPTER I 

INTRODUCTION 

Managed health care and cutbacks in governmental agencies’ services have 

placed significant constraints on funding, time, and access to care for both physical and 

mental health services.  Individuals with emotional, mental, and cognitive difficulties 

have limited services available for the needed quality and quantity of care. Funding 

approval for comprehensive clinical assessments and testing, as well as treatment, 

have been significantly reduced (Griffith, 1997).   

In spite of these obstacles and environmental limitations, counselors and other 

mental health professionals still seek positive outcomes for their clients. One category 

of contributing factors to clinical outcome is extratherapeutic factors (Asay & Lambert, 

1999). These factors include medical conditions that coexist with or exacerbate clients’ 

psychological conditions. Among these medical conditions is cerebral dysfunction (CD), 

specifically mild brain injury. In particular, the underdiagnosis and failure to treat 

appropriately clients’ brain injuries can result in negative outcomes in psychotherapy.  

An often overlooked area of patient complaints is recognizing and addressing 

cognitive deficits that arise from a number of causes such as traumatic brain injury, 

strokes, falls, chemical exposure, epilepsy, human immunodeficiency virus (HIV) 

infection, substance abuse, multiple sclerosis, post cardiac episodes, learning 

disabilities, and attention deficit hyperactivity disorder (Adams, Parson, Culbertson,  

& Nixon, 1996). Practitioners such as licensed professional counselors, vocational 

rehabilitation counselors, and social workers often have clients with presenting 

problems that either appear to have more to do with cognitive difficulties and/or co-exist 
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with psychological disturbance.  Of particular interest in the patient population are 

survivors of head injury whose increasing numbers have resulted from advances in 

emergency medicine and medical management. These patients have challenged the 

treatment community in many ways.  

According to the National Institutes of Health (NIH, 1998), brain injury is fairly 

prevalent among clients.  They estimated 1.5 to 2 million people incur some kind of 

brain injury per year, typically from motor vehicle accidents, falls, acts of violence, and 

sports injuries.  According to the Centers for Disease Control and Prevention, an 

estimated 5.3 million Americans live with traumatic brain injury. The center indicated 

approximately 80,000 individuals experience residual disabling conditions resulting from 

brain injury per year (An Overview of Brain Injury, 2003). Approximately 10% of the 

surviving head-injured individuals experienced mild to moderate problems that 

interfered with daily living (NIH, 1998). As the NIH panel strongly noted, head injury 

profiles are extremely heterogeneous, varying greatly by age, gender, ethnicity, 

severity, and cause. The NIH panel concluded the need for epidemiological studies of 

mild traumatic brain injury (TBI) that does not result in hospitalization and the need for 

research regarding the duration, natural history, and long-term consequences of all 

levels of head injuries. 

Typically, individuals with head injuries appear for care with emotional distress 

yet present symptoms such as difficulty concentrating, inability to organize thoughts, 

forgetfulness, difficulty in learning new information, inability to interpret the actions of 

others, and interference of their symptoms with relationships (NIH, 1998).  The 

counselor may notice the client has difficulty in finding the right word, or gives lengthy 
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and frequently faulty descriptions.  Further, an individual with a brain dysfunction has 

difficulty with solving problems, making decisions, and planning, all of which greatly 

impact one’s response to treatment (Ruff & Schraa, 2001).   

With respect to a mental health setting, Asay & Lambert (1999) discussed the 

concept of client/extratherapeutic factors, which refers to the client’s life circumstances 

that either enhance or hinder treatment outcomes. The client’s life circumstances make 

up the context in which the client must function, having positive and negative influences 

over the therapeutic process. These life circumstances, including medical conditions 

such as those previously mentioned that impact cognitive abilities, account for 40% of 

outcome variance (Asay & Lambert, 1999, p.30). For example, the existence of medical 

conditions that cause CD is often overlooked, as noted by the National Institutes of 

Health (NIH) Consensus Panel (1998). Further, NIH acknowledged that mild head injury 

is frequently underdiagnosed. Early screening and detection of CD is, therefore, lacking 

and, with it, the establishment of an appropriate treatment plan to work towards a 

positive treatment outcome.  

Often in medical settings, a potential or residual cognitive impairment is not 

brought to clinical attention until the patient is referred for vocational rehabilitation, well 

after medical treatment has been completed.  As Hallauer, Prosser, and Swift (1989) 

pointed out, when a patient presents apparent physical symptoms yet signs of possible 

CD, the treating physician either focuses on medical conditions that overshadow 

cognitive impairment or considers the patient to be “medically stable,” ignoring the 

patient’s subjective complaints. In either case, the physician does not identify and, 

consequently, does not treat the cognitive impairment. Thus, the rehabilitation counselor 
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is in a unique position to recognize the cognitive problems and to justify referral for 

neuropsychological testing to determine the need for, and type of, treatment focused 

explicitly on cognitive impairment. 

As further evidence for potential underassessment or underdiagnosis in a mental 

health setting, Lubin and his associates (Lubin, Larsen, & Matarazzo, 1984; Lubin, 

Larsen, Matarazzo, & Seever, 1985) found in 1959 that psychologists spent 44% of their 

time administering diagnostic tests. In 1969, the frequency reduced to 28%. In 1982, 

testing activities had dropped to 22%. By the 1990’s, Watkins, Campbell, Nieberding, 

and Hallmark (1995) determined that psychologists spent 12% of their practices 

conducting formal assessment with 8% focused on cognitive abilities. It is no surprise 

with the reduction of initial and thorough psychological evaluations that patients’ 

underlying cognitive problems may be overlooked and, therefore, inappropriately treated 

or not addressed at all.  

At a minimum, the need to assess cognitive functioning is essential to make 

decisions regarding treatment plans, level of services, and vocational retraining 

(Fabiano & Daugherty, 1998). However, the limitations of managed care have precluded 

clinicians from comprehensive intake assessment and testing, which means treatment 

must focus on short term symptom relief only. As a result, mild head injuries go 

undetected, and therefore, they go untreated.  Early intervention is then neglected, and 

treatment is frequently inappropriate or misdirected. Patients go from one care provider 

to another to seek relief for conditions that have not been explained or resolved. Thus, 

the revolving door of health care begins.  
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Due to limited resources in the economy of managed health care, counselors and 

social workers are seeing patients with more complicated and diverse symptoms who 

are not responding to treatment. Presenting problems of clients such as divorce, 

suicidal thoughts, family disturbance, chronic unemployment, economic strain, and 

substance abuse may be due to social consequences of a latent CD (NIH, 1998). Many 

patients receive extensive mental and physical health care with poor results and no 

explanation for lack of improvement. Patients or clients see multiple providers for 

various emotional and somatic complaints with little attention paid to cognitive sources 

of impairment. Intuitively, counselors have become aware of potential cognitive 

difficulties that interfere with treatment and even preempt progress in therapy. Knowing 

that more needs to be done for the patient besides symptom relief, many counselors 

realize with in-depth history taking that CD may be a clinical factor, interfering with the 

individual’s response to therapy. 

The basis for underdiagnosis of head injury is, to a great extent, attributed to 

managed care. Griffith (1997) found, based upon a survey of nine managed care 

companies, that they required preauthorization for testing giving the rationales of 

avoiding overutilization, avoiding “shotgun” approaches, counteracting the myth that 

“more is better”, and reducing generalized versus individualized assessments (p.256). 

Eisman, Dies, Finn, Eyde, Kay, Kubiszyn, Meyer, and Moreland (1998) delineated 

managed care’s development of negative associations attributed to testing and 

assessment. The areas of criticism include psychological test reliability and validity, 

evaluator’s focus on patients’ negatives behavior and resistance to treatment, unclear 

benefit of treatment, and overutilization of testing. Hence, the perception of managed 
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health care organizations (HMOs) is that clinical assessment is neither useful in actual 

treatment planning nor cost-effective to the treatment process (Griffith, 1997). Given the 

environment of HMOs, the underdiagnosis and consequent failure to treat brain injuries 

are “likely to result in the patient reemerging in the more costly (less treatment effective) 

medical-surgical arena” (Groth-Marnat, 1999, p. 816). 

As to the need for more efficient means to diagnose patients, Meyer, Finn, Eyde, 

Kay, Kubiszyn, Moreland, Eisman, and Dies (1998) explained in their report that 

ultimately the trend of HMOs’ and third party payors’ skepticism, along with their ability 

to control payment for care, will continue to place pressure upon clinicians to 

demonstrate the financial efficacy for psychological assessment.  Assessments must 

efficiently determine the client’s difficulties; be instrumental in the development of an 

appropriate, cost-effective treatment plan; and validate the effectiveness of the 

treatment plan recommended. Hence, the assessment must be integrated as part of the 

treatment process.  

In response to the constraints of managed health care, some health care 

professionals (Griffith, 1997; Yates & Taub, 2003) have asserted that a proper initial 

assessment does result in a cost benefit. A comprehensive assessment is the basis for 

establishing a proper course of treatment, thus facilitating appropriate, efficient 

intervention and timely recovery. As in industrial or organizational settings, comparing 

corporate America’s standards today in human resource departments to screen 

efficiently through comprehensive personnel testing in the employee selection process 

as a hiring cost savings, Groth-Marnat (1999) likewise made the case for financial 

efficacy and cost-effectiveness of proper assessment to be applied in clinical settings.  
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He pointed out that over the past three decades, the use of comprehensive clinical 

assessment has been challenged due to time and money constraints dictated by 

managed health care. He contended that a clinical practice’s assessment approach 

should (a) focus on the most relevant domain for treatment planning; (b) use formal 

assessment as a means of risk management to assure proper treatment protocols;  

(c) target problems that are most treatable and, thus, that will generate the most cost 

savings; (d) utilize computer-assisted assessment; (e) use time-efficient tests;  

(f) combine the assessment, feedback, and therapy as one fluid process; and  

(g) integrate treatment plans, monitor improvement, and assess outcome.  Additionally, 

scrutinizing selection of assessment instruments is crucial in the financial efficacy model 

Groth-Marnat proposed, especially in light of clinical research.  

Despite the fact that test selection and extent of testing is a major cost 

consideration, Groth-Marnat (1999) found in his analysis that few investigations have 

addressed the benefits of brief, focused instruments compared with comprehensive 

evaluations. Further, test selection is pertinent for determining the need for case 

management, treatment planning, progress updates, and outcome. Counselors are 

often gatekeepers of recommendations for further testing, especially in vocational 

rehabilitation. To assess the potential for cognitive deficits and disability, an expeditious 

method of screening for cognitive deficits is needed by master’s level counselors in 

mental health and vocational rehabilitation settings. Screening allows for proper 

treatment planning with the ability to meet the demands of managed health care cost 

containment and limited agency funding. Counselors must justify the need to refer for 

additional, often expensive, testing to properly evaluate individuals who show signs of 
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cognitive deficits and possible CD that may interfere with recovery if the condition is not 

properly identified.  

The most common area that counselors initially evaluate to assess cognitive 

functioning is intelligence. Standard IQ testing, such as the Wechsler Adult Intelligence 

Scale – Revised® IQ test (WAIS-R®, Psychological Corporation, San Antonio, Texas) 

(Wechsler, 1981) and the Stanford-Binet Intelligence Scale (Thorndike, Hagen, & 

Sattler, 1986), typically take 1 to 2 hours to give and must be administered by a licensed 

psychologist or a technician supervised by a licensed psychologist. A quick method to 

estimate IQ would be beneficial as an initial measure of cognitive functioning. As only a 

screening test, a brief version that would not require administration by a licensed 

psychologist--that, in fact, would be administered by a master’s level counselor--would 

expedite the evaluation and planning process. Secondly, a brief measure of IQ is 

needed for research, especially in today’s economy in which time and funding for 

quantitative studies are limited. Given Groth-Marnat’s (1999) parameters of financial 

efficacy in clinical assessment, he logically asked the question, “Would clients receiving 

a full neuropsychological evaluation as part of their rehabilitation planning benefit more 

quickly and have higher success rates than those who do not have such an evaluation?” 

(p.818). Furthermore, accurate assessments could screen out clients who would not 

benefit from a psychologically-oriented treatment program, thus saving dollars spent on 

unproductive therapies.   

So, one issue in a counseling practice is a counselor’s ability to initially screen for 

cognitive difficulties among diverse populations, then justify the expense of 

comprehensive testing such as a neuropsychological evaluation. In the development of 



 9

 

screening tools for the counselor, Groth-Marnat (1999) recommended that research be 

directed toward a more precise determination of the circumstances for evaluations, the 

selection of instruments, and the nature of client’s problems when clinical assessment 

would be financially effective, particularly in evaluations that have a predictive function 

in matching services with an expected positive outcome.  This study will evaluate a 

screening instrument for counselors that may be useful to justify the need for further 

assessment and treatment planning and for researchers who need an abbreviated IQ 

screening instrument in the interest of cost-effective studies. 

Statement of the Problem 

Despite treatment obstacles, mental health providers seek positive outcomes. 

Extratherapeutic factors contribute as much as 40% to outcome; these include cerebral 

dysfunction (CD). CD is prevalent. It is underdiagnosed; as a result, individuals with CD 

are undertreated. Undertreatment has negative consequences in terms of financial, 

social, and emotional costs. The reasons for underdiagnosis include the results of a 

medical system limited in time and resources to comprehensively assess patients’ 

conditions; a decrease in psychological testing due to managed care constraints and 

reduction in health care benefits; and the reality that neuropsychological testing is 

expensive and time consuming. 

To treat CD appropriately, counselors first need it to be diagnosed. The diagnosis 

of CD requires comprehensive testing. Because routine use of neuropsychological 

testing is not cost-effective, counselors need a valid and reliable way to detect possible 

CD, a way that is cost-effective and clinically appropriate. Only a few measures of 

detection currently exist with the capabilities of the Wechsler Abbreviated Scale of 
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Intelligence™ IQ test (WASI™, Psychological Corporation, San Antonio, Texas) and 

that can be administered by a master’s level mental health clinician. The purpose of this 

study is to determine if the WASI, a cost-effective and clinically appropriate screening 

tool for intellectual capacity, constitutes a reliable and valid means to detect possible 

CD. 

In summary, what is needed in clinical practice is an instrument appropriate for 

use by master’s level mental health professionals in their work with possibly brain 

impaired clients that accurately and cost-effectively detects potential CD so that the 

client can be justifiably referred for a neuropsychological evaluation.  When CD is 

accurately detected and diagnosed, then mental health professionals can adapt their 

therapeutic approaches which will increase the likelihood of a positive treatment 

outcome. This study is one of many steps in identifying a screening tool for potential CD 

administered early in the treatment process by the mental health professional. If the 

screening tool is determined to constitute an effective method, that instrument will apply 

in a number of counseling settings. 

Literature Review 

In this section, the literature addressing several aspects of cerebral dysfunction 

and its impact is reviewed. First, populations with potential cognitive impairment are 

identified and described (Clifford, 1986; Finset, Anke, Hofft, Roaldsen, Pillgram-Larsen, 

& Stanghelle, 1999; Kessels, Aleman, Verhagen, & Luijtelaar, 2000; Lauer, Gorzewski, 

Gerlinghoff, Backmund, & Zihl, 1999; Ravnkilde, Videbech, Clemmensen, Egander, 

Rasmussen, & Rosenberg, 2002; Reich, Regestein, Murawski, DeSilva, & Lown, 1983; 

Saykin, Janssen, Sprehn, Kaplan, Spira, & Weller, 1988; Schopp, Callahan, Johnstone, 
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& Schwake, 1998). As a result, the magnitude of this population is revealed (NIH, 1998), 

potential for underdiagnosis is reported, and a number of rehabilitation issues and 

treatment protocols are identified (Bernstein, 1999; Binder, 1997; Cicerone, 1989; NIH, 

1998).  

The next aspect discussed is the role of neuropsychological assessment and the 

Wechsler intelligence scales in the identification of individuals with CD. A focus of this 

discussion is the essential evaluative baseline of IQ testing within the 

neuropsychological test battery with particular attention to the score difference between 

Verbal IQ and Performance IQ and the IQ subtests scores as predictors of possible 

cognitive deficits (Bornstein, 1983; Bornstein & Matarazzo, 1982; Warrington, James,  

& Maciejewski, 1986). This discussion will include a review of literature addressing the 

effectiveness of neuropsychological evaluations to predict patient outcomes (Fabiano  

& Crewe, 1995; Heaton & Pendleton, 1981; Leahy & Lam, 1998; O’Connell, 2000) as 

well as the cost-effectiveness of such evaluations. 

The subsequent section of the literature review will address how the application 

of shortened forms of established IQ tests have been on the forefront for economy in 

the patient/client screening process. Particular attention is given to IQ testing that has 

recently evolved into abbreviated or brief formats, for example, the Wechsler 

Abbreviated Scale of Intelligence (WASI) (Kaufman & Kaufman, 2001). Utilizing 

abbreviated formats for IQ testing in a screening capacity is reviewed in terms of their 

as yet untested potential to detect CD if paired with neuropsychological testing.  As a 

conclusion of the review, a need for this type of test utility and predictability is identified. 
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The final subsection of the review will summarize overall conclusions based upon 

the various studies surveyed.  Then, implications will be discussed pertaining to the 

purpose of this study. 

Populations with Cognitive Impairment Due to Cerebral Dysfunction 

A number of apparent as well as unnoticed incidents or situations can cause 

cerebral damage that impairs cognitive abilities.  Cognitive deficits linked to CD can be 

present in numerous conditions besides traumatic brain injury, as demonstrated through 

studies involving neuropsychological testing of patients who have experienced cardiac 

arrest (Reich et al., 1983), clinical depression (Ravnkilde et al., 2002), Alzheimer’s 

disease (Schopp et al., 1998), whiplash (Kessels et al., 2000), multiple trauma (Finset  

et al., 1999), alcoholism (Clifford, 1986), human immunodeficiency virus infection 

(Saykin et al., 1988), and anorexia nervosa / bulimia nervosa (Lauer et al., 1999).  

A more common cause of CD is traumatic brain injury (TBI) which is related to a 

specific event or insult to the brain that requires immediate hospitalization (NIH, 1998).  

However, mild head injury is often overlooked in post-concussive syndrome, as in cases 

of sports injuries, whiplash, physical abuse, seizures, or brain deterioration associated 

with Alzheimer’s or muscular sclerosis when there is no loss of consciousness, no 

physically diagnosable impact on the brain, and no need for hospitalization. Whatever 

the cause, individuals with CD appear to exist in substantial numbers. 

A number of characteristics are common among individuals with CD. Using 

interviews and questionnaires, Wright and Telford (1996) evaluated 50 hospital patients 

with mild head injuries.  They found a significant relationship between psychological 

symptoms and the altering of the patient’s sense of self at 6 months and 3 years after 
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onset.  Deb, Lyons, and Koutzoukis (1998, 1999) found neuropsychiatric sequela of 

persistent cognitive and emotional symptoms a year after the onset of mild head injury 

which included poor concentration and memory, lack of initiative, difficulty in planning, 

irritability, and fatigue. These aforementioned researchers did not perform IQ or 

neuropsychological testing as an objective measure of patient complaints.  

Conversely, in Bernstein’s (1999) review of the mild head injury literature, he 

found that emotional and cognitive impairment cannot be attributed definitively to a 

specific mild head injury. In fact, the causal link between mild head injury and long term 

effects was quite controversial. Other possible causes for cognitive impairment included 

psychiatric disturbances, personality disorders, or the stress of impending litigation.  

Another perspective regarding patients’ cognitive complaints was hypothesized 

by Van Zomeren and Van den Burg (1985). They viewed the long term residuals of mild 

head injury as more of a stress reaction from ongoing inability to cope after the onset of 

trauma to the head. They suggested that as the individual attempts to compensate for 

one’s cognitive changes, one loses the ability to cope with the repeated failures to 

function the same as before the onset. McMillan (1997) had a similar view but attributed 

the symptoms to Post Traumatic Stress Disorder.  

Suhr and Gunstad (2002) attributed the mild head-injured patient’s cognitive 

complaints to depression. They relied on self report as opposed to neuropsychological 

testing, though they themselves cautioned clinicians against using self reports for 

screening. Mittenberg, DiGiulio, Perrin, and Bass (1992) conducted a provocative study 

in which they compared a control group of 223 volunteers who were asked to report 

anticipated post concussion symptoms with a group who had actually suffered  
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post-concussive syndrome (PCS).  The cluster of symptoms identified was nearly 

identical to head trauma patients’ report of symptoms.  Therefore, this study implicated 

the power of one’s belief system and the expectation factor in response to head injury.  

As Mittenberg et al. suggested, “common expectations and experiences define reality 

rather than abnormality” (p. 203). As an alternative explanation for this phenomena, the 

expectation factor or self-generating data may be encoded by illusory correlations in 

which people perceive a relationship between two variables when there is none or 

correlate the variables to a greater extent than what actually exists, such as clinical 

symptoms and diagnosis, from a priori associations rather than actual experience with 

the event (Anderson & Lindsay, 1998). Then, stereotyped relevant features are 

congruent within the individual’s default values that factor into the individual’s 

unwarranted bias or perception and subsequent judgment as seen, for example, in 

stereotyping of minorities’ infrequent behavior (McConnell, Sherman, & Hamilton, 1994).  

Either explanation supports an individual’s potential for a self fulfilling prophecy in a 

contrived reality. 

With his concern over inconsistent findings and the poor relationship between 

subjective complaints and objective measures of impairment, Bernstein (1999) 

conducted an extensive review of mild brain injury recovery over time. He found a 

number of methodological issues in the research literature in studies that attempted to 

sort out the cognitive and emotional complaints of patients.  He pointed out confounding 

research factors such as alcohol consumption, prior head injuries, pre-existing 

psychiatric problems, and learning disabilities.  Further, he discussed his concerns over 

patient tendencies towards exaggerated symptoms that would enable them to avoid 
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returning to work or to benefit them in pending litigation.  He concluded that the 

evidence of impairment with mild head injury is not strong.  Therefore, to gain a clear 

picture of the impact in mild head injury of whatever causes, he stated more demanding, 

standardized, and objective approaches need to be taken to detect subtle cognitive 

deficits, particularly in the areas of divided attention and information processing speed.  

He recommended these approaches be accomplished through neuropsychological 

testing. 

Binder, Rohling, and Larrabee (1997) performed a meta-analysis of eight 

neuropsychological studies with 11 samples that focused on mild head trauma. The 

researchers concluded, based upon the effect size, that the testing for the prevalence of 

persistent neuropsychological deficit had less than 50% predictive value.  They 

cautioned clinicians that the probability of an accurate assessment of true negative, that 

is, correctly not diagnosing a mild brain injury, is more likely to occur than a false 

positive, that is, diagnosing the existence of brain injury in patients with chronic 

disability. Essentially, when a diagnosis of brain injury is made, it is less likely to be a 

correct diagnosis. 

Binder (1997) prepared a follow up article in his meta-analysis, addressing the 

clinical implications of mild head injury.  He questioned the association of cognitive 

deficits, symptoms, and disability specifically to the brain injury itself.  His concern over 

causation was consistent with studies referenced earlier. He concluded that he was 

more inclined to attribute the impairments to premorbid psychosocial issues. He stated 

the literature suggested the prolonging of symptoms may be more likely due to 

advanced age, pre-existing psychological disturbance, occupational status, limited 
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education, female gender, prior head injuries, and fat embolism than to brain injury 

itself. He urged that risk factors be scrutinized in research. As with Binder and his 

colleagues, Bernstein (1999) expressed concerns over methodology in the studies 

reviewed.  

Contrary to Bernstein’s and Binder’s findings, other evidence has indicated an 

association between mild head injury and long-term neurobehavioral deficits, 

independent of the cause of the injury. Reitan and Wolfson (1999) investigated mild 

head injury through extensive neuropsychological testing with control group 

comparisons. The research results supported residual effects of brain damage. The 

authors concluded the need for comprehensive neuropsychological testing to determine 

treatment strategies and goals in the clinical setting. 

This study will not address the detection of possible cognitive deficits only 

resulting from head injuries with specific precipitating events. Rather, it will address the 

detection of possible cognitive deficits in a select clinical population that result from any 

number of causes that may interfere with psychotherapeutic treatment.  As Gronwall’s 

(1991) contended, “the cause of the impairment is less important than how it affects the 

patient’s ability to function” (p. 257). Independent of the cause of cognitive deficits, 

without proper evaluation and diagnosis, individuals with CD are likely to have 

protracted recovery with unrecognized health needs (Wright & Telford, 1996). As 

succinctly stated decades ago by Symonds (1937), “it is not only the kind of injury that 

matters, but the kind of head” (p.1092). 
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Rehabilitation Issues and Treatment Protocols of Cerebral Dysfunction 

  Clients with cognitive deficits present unique challenges to mental health 

professionals seeking to help them. Traditional psychotherapy places substantial 

cognitive demands on clients, demands that brain damaged clients may not be able to 

withstand (Bennett, 1989). Achieving counseling goals requires receptive and 

expressive language skills as well as memory (Miller, 1991).  Individuals with cognitive 

deficits have a tendency to be concrete, taking information literally, and may not be able 

to reason about and accurately interpret their feelings and actions.  These individuals 

may exhibit rigidity in thinking, becoming unreasonable and resistant at times. Another 

difficulty found in treating individuals with mild head injuries is that although they have 

good awareness of their deficits, they have higher expectations of themselves because 

they do not accept the limitations of their CD (Posthuma & Wild, 1988). Hence, to be 

effective, psychotherapists for this population need to employ gentle, direct means to 

address reality and challenge denial.   

As a traditional therapeutic goal, increasing the individual’s insight is part of the 

change process. Cicerone (1989) suggested that counselors who work with  

head-injured clients should utilize techniques such as concrete feedback, repeated 

observations, listing of behavior alternatives, cognitive restructuring, and overt  

self-observation to overcome client limitations in insight.  In light of brain-injured clients’ 

memory difficulties, limited attention, and tendency to fatigue, sessions may need to be 

more frequent and shorter in duration so as not to overwhelm the client. Lewis (1991) 

reinforced the need to design a psychotherapeutic framework specifically to treat  
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brain-injured patients that factors in cognitive deficits, the psychological impact of the 

deficits, the premorbid psychological make-up of the patient aside from the brain injury, 

and the patient’s social context. Further, King (1997) emphatically discussed the need 

to address these individuals’ level of anxiety in order to help them improve functionally.   

When CD is known, typical therapeutic interventions differ somewhat from 

traditional psychotherapy, involving either or both restorative training or compensatory 

training. Restorative training addresses the remediation of retrievable lost cognitive 

function, whereas compensatory training addresses the adaptation to irretrievable lost 

cognitive capabilities (NIH, 1998).  Education is an essential part of therapy to help the 

client understand the impact of the injury on one’s ability to think. However, traditional 

psychotherapeutic techniques are still needed to address depression, self-esteem, 

denial, and anger. Essentially, when a counselor realizes the client has cognitive 

deficits, treatment interventions should be “structured, systematic, goal-directed, and 

individualized, involving learning, practice, social contact, and relevant context” (NIH, 

1998, p.13). 

 Mittenberg and Burton (1994) conducted a survey of 470 neuropsychologists to 

determine the preferred treatments or techniques in working with individuals with mild 

head injury.  They found that clinicians rated education (82%) as the primary approach 

to treatment, followed by support/reassurance (74%), graded exposure to activity (56%), 

antidepressant medication (45%), and cognitive restructuring (44%). In order to apply 

techniques specific to psychotherapeutic work with clients with cognitive deficits, mental 

health professionals must be able to identify such clients. In the following section, the 

assessment of cognitive deficits will be discussed. 
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Neuropsychological Testing of Cerebral Dysfunction 

 The overlap of neurology and psychiatry in medicine has been the basis for the 

development of the field of neuropsychology in understanding the brain-behavior 

connection. Neuropsychology addresses the need to assess brain pathology as a 

source of functional disturbance rather than attributing functional disturbance to sources 

such as client intention or learning history. According to Groth-Marnat (2000), the 

emergence of neuropsychological testing began in the 1950’s, with emphasis on test 

design and use in American psychology. Through the efforts of Halstead, Reitan, and 

Goldstein in the United States, Rey in France, and Luria in the Soviet Union, the 

discipline of neuropsychology took form.  These researchers examined the presence of 

brain damage by evaluating cerebral functioning and intelligence.  As a result, various 

neuropsychological tests were developed that determined a range of impairment 

compared to normal performance.  The testing further evolved into the ability, in many 

cases, to distinguish the location and nature of an existing brain lesion.  Now, 

neuropsychological testing has expanded its purpose to actual treatment and 

rehabilitation planning, especially in the event when no physical findings are present for 

brain injury but behavior is indicative of cognitive disruption. 

 The most recognized and standardized neuropsychological test batteries include 

the Halstead-Reitan Neuropsychological Test Battery, the Luria-Nebraska 

Neuropsychological Battery, and the McCarron-Dial System (Kolb & Whishaw, 2003). 

These batteries evaluate comprehensively in varying degrees (a) attention and 

concentration; (b) arousal and alertness; (c) selective attention; (d) effort, resource 

allocation, and speed of processing; (e) memory and learning; (f) executive functioning; 
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(g) concept formation; and (f) ideational fluency (Ruff & Schraa, 2001).  Other individual 

neuropsychological tests are often utilized independently or in conjunction with the 

aforementioned test batteries to assess specific cognitive deficits.  For example, the 

Wechsler Memory Scale-III test (Psychological Corporation, San Antonio, Texas) is 

administered to assess an individual’s auditory and visual memory functioning.  The 

Short Category Test is given to measure an individual’s ability to solve problems. The 

Symbol Digit Modalities Test is administered to determine visual tracking and motoric 

speed of processing (Spreen & Strauss, 1998). 

 Additionally, intelligence testing has a major role in neuropsychological testing. 

Evaluation of intelligence establishes a baseline in cognitive functioning (Kolb & 

Whishaw, 2003).  Specifically, the Wechsler Adult Intelligence Scale-Revised and the 

Wechsler Adult Intelligence Scale®-Third Edition IQ test (WAIS®-III, Psychological 

Corporation, San Antonio, Texas) are the most commonly used IQ psychometric 

measures in conjunction with neuropsychological testing (Warrington et al., 1986). 

Comprehensive Test Batteries 

 In 1993, the National Institute of Mental Health (NIMH) formed an expert 

committee to judge comprehensive neuropsychological test batteries. The committee 

examined available tests in terms of their abilities to detect diffuse brain damage and to 

evaluate a wide range of cognitive abilities (NIMH, 1998).  NIMH’s goals were to assist 

clinicians in selecting instruments with subtests that have the greatest sensitivity to 

brain damage, particularly in the areas of processing speed, problem solving, and 

executive functions.  Through a meta-analysis of both standardized and  
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non-standardized instruments, the committee evaluated tests that assessed attention, 

processing speed, memory, abstraction/problem-solving, language, complex visual 

perception, construction abilities, and motor abilities. Based on the analysis of 67 

neuropsychological testing studies, cognitive function ranged from that associated with 

normal aging to those indicating neurological impairments. Thirteen tests were not 

included in the study because they did not meet statistically the methodological 

requirements of the study.  

In conclusion, the NIMH committee found a wide array of neuropsychological 

tests with consistent validity that were sensitive to diffuse brain damage. The committee 

further surmised that brief test batteries meet the objectives of a broad functional 

assessment. The Halstead-Reitan Neuropsychological Test Battery and the  

Luria-Nebraska Neuropsychological Test Battery were considered to be the major 

standardized tests, but the NIMH committee also considered a number of select tests to 

be potentially useful for those clinicians who preferred them. Among the tests they 

included in the NIMH battery were subtests of the Halstead-Reitan Neuropsychological 

Test Battery, specifically the Trail Making Test, Category Test, Tactual Performance 

Test, and Finger Tapping Test.  The committee also identified the Wechsler Memory 

Scale® test (Psychological Corporation, San Antonio, Texas) and a symbol digit test 

similar to the Digit Symbol Modalities Test as valid neuropsychological tests. The 

Wechsler Abbreviated Scale of Intelligence was not included, because it had not gone 

to publication until 1999. 

Chouinard and Braun (1993) expanded the work of NIMH to determine 

empirically the sensitivity of the tests surveyed by the NIMH committee and to assist 
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clinicians in their test selection for assessing brain damage.  They concluded that a 

shortened test battery, comprised of highly sensitive and wide ranging 

neuropsychological tests including the aforementioned tests, can be established for 

screening purposes of brain dysfunction. 

Short Form IQ Tests in Neuropsychological Assessment 

Historically, the Wechsler Adult Intelligence Scale (WAIS) and later the Wechsler 

Adult Intelligence Scale – Revised (WAIS-R) have been the most utilized and validated 

test measures incorporated in neuropsychological assessments. Their widespread use 

can be attributed to their psychometric properties and simplicity in communicating 

results to non-psychologists (Schopp et al., 1998).  However, the extensive time 

required to administer the tests is not compatible with today’s managed health care 

demands. In addition, the extensive patient effort needed to complete the WAIS and 

WAIS-R render these tests inappropriate for administration to individuals with CD who 

have short attention spans and the tendency to fatigue easily.   

One response to the need for reduced test administration time has been the 

development of IQ test short forms. Numerous attempts have been made to create 

abbreviated versions of the Wechsler scales (Spreen & Strauss, 1998). Short forms 

typically either use only some of the scales that comprise the long form or reduce the 

number of items within each subtest through “split-half” administration (Lezak, 1995). In 

one study of the use of short IQ form with special populations, Caplan (1983) saw the 

need for a shortened version of IQ testing, mainly due to the tendencies of the stroke 

population who fatigue easily, experience difficulty in maintaining attention, and refuse 

to complete the test if overly long.  He utilized a short form method of the original WAIS, 
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but different than the WAIS-R or WAIS-III, in evaluating 22 stroke patients. He found 

significantly high correlations of the shortened version with the standard version of the 

WAIS in all three scales: Verbal, Performance, and Full. However, because many 

studies have shown an overestimation of IQ, he cautioned that short forms of IQ testing 

are best used for screening purposes.  

Next, Kelly, Montgomery, Felleman, and Webb (1984) compared the WAIS and 

the WAIS-R, a shortened test version, with neurologically impaired participants.  They 

found that the WAIS group scored consistently higher than the WAIS-R group, 

specifically in the Verbal IQ (VIQ) and Full Scale IQ (FSIQ) scores. Next, Callahan, 

Schopp and Johnstone (1997) compared IQ scores from the WAIS-R with Ward’s 

(1990) seven-subtest short form (WAIS-R/7 SF) sampling 459 patients with TBI.  They 

found the short form varied by only 6 points in 95% of the sample, concluding the  

WAIS-R/7 SF is statistically and clinically meaningful as an estimate of IQ. About the 

same time, the WAIS-R with its 11 subtests was standardized as a shorter form, the 

WAIS-III with 7 subtests (Wechsler, 1997). The WAIS-III was shown to be more 

manageable in terms of time and performance in evaluating individuals with brain 

dysfunction (Schopp et al., 1998).  However, the shortened test seemed to 

underestimate the WAIS-R Full Scale score, but not to a clinically significant degree  

(Schopp et al.). 

Schopp, Herrman, Johnstone, Callahan, and Roudebush (2001) further 

investigated the validation of administering short forms of the WAIS-III in a clinical 

population.  These researchers administered two 7-subtest versions of the WAIS-III to 

118 patients with TBI. They found both abbreviated versions to be acceptable 
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assessment instruments in which 70% to 92% of the short-form scores fell within one 

third of a standard deviation of the full version scores. 

The use of short forms to assess IQ has at least three weaknesses. First, 

researchers and clinicians have developed numerous variations of short forms without 

independent norms for each variation (WASI Test Manual, 1999).  The short form norms 

are typically derived from the full IQ test battery norms. The research to validate the use 

of short forms analyzed the data retroactively by examining subtest scores from a full 

test battery.  Therefore, the IQ estimates were based on full test batteries, not from a 

shortened version.  Further, short form developers have based such norm derivations 

on an assumption of validity by administering every second or third item of the subtests 

(Kaufman & Kaufman, 2001). In terms of short form accuracy, Thompson (1987) 

demonstrated that when only the Vocabulary and Block Design subtests of the  

WAIS-R were administered, the FSIQ based on the two subtests was significantly 

higher than the corresponding FSIQ score derived from the full test battery. Thus, the 

use of such derived norms to predict possible cognitive deficits is suspect.  

Secondly, research participants’ performance on a two-subtest short form of the 

WAIS has varied in reliability (Saklofske & Schwean-Kowalchuk, 1992; Thompson, 

1987).  Factors such as the order of test administration, practice effect, the individual’s 

motivation, and fatigue often seen in individuals with CD seem to produce these varying 

scores on short forms of standardized IQ tests.   

Thirdly, IQ tests are periodically updated to new editions, changing the 

instrument in terms of test items and formats.  As a result, the validity of the shortened 

form changes as a derivative of the changing IQ full test battery which must reflect the 
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normative data of the new full test battery edition.  These modifications and updates of 

short forms require a time consuming process that perpetually taxes the benefit of a 

short form of IQ tests (WASI Test Manual, 1999).  For a detailed history of IQ short 

forms and brief IQ test development, the reader is referred to Kaufman and Kaufman 

(2001). 

VIQ/PIQ Score Differences and Brain Damage 

Of particular interest in many studies involving the use of IQ scores in 

neuropsychological evaluations is the difference between Verbal IQ (VIQ) and 

Performance IQ (PIQ).  Groth-Marnat, Gallagher, Hale, and Kaplan (2000) reported 

generally a 9 point difference between VIQ and PIQ is significant on the WAIS-III, 

indicating possible cognitive impairment, but the difference should be interpreted with 

caution. Factors such as age, education, race, gender, recency of brain lesion, and type 

and location of lesion can impact VIQ-PIQ discrepancies.  

Wechsler (1958) first observed a pattern in patients with organic brain syndrome 

to have a greater VIQ-PIQ discrepancy than normal individuals. Moreover, Warrington 

et al. (1986) conducted a retrospective study of 656 patients with unilateral cerebral 

lesions and found that, based upon WAIS scores alone, impaired Verbal IQ score were 

associated with all left brain hemisphere lesions, and impaired Performance IQ scores 

were significantly associated with right brain hemisphere lesions. Bornstein (1983) 

administered the WAIS-R to patients with neurodiagnostically confirmed cerebral 

disease. He also found lower VIQs than PIQs for patients with left hemisphere damage 

and lower PIQs than VIQs for patients with right hemisphere damage.  He cautioned 

that the difference between VIQ and PIQ alone is not necessarily an index of CD but 
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that the difference can be an indicator of impairment when considered in the context of 

other diagnostic data.  Lezak (1995) further cautioned that measures of general 

intelligence have a tendency to misidentify non-brain damaged individuals who present 

behavior problems unrelated to any CD (false positive). 

Regarding the factor of gender, VIQ-PIQ differences have been analyzed to 

determine the difference in CD of males as compared to females.  Bornstein and 

Matarazzo (1982) conducted a literature review to determine possible gender 

differences between VIQ scores and PIQ scores. Based upon 24 studies with 28 

samples, they first confirmed unanimously among the studies the existence of VIQ 

deficits associated with left hemisphere lesions and PIQ deficits associated with right 

hemisphere lesions for both males and females.  In cases of unilateral lesions, they 

found VIQ-PIQ differences were more pronounced in males than females. 

 When using two short form variations of the WAIS-R as developed by Warrington 

et al. (1986) and Ward (1990), the VIQ-PIQ differences were detectable 70% of the time 

with a sample of 100 patients referred for a neuropsychological evaluation at a medical 

facility (Zubicaray, Smith, & Anderson, 1996).  However, these short forms yielded 34% 

and 19% VIQ-VIP discrepancies respectively, yet no significant VIQ-PIQ differences 

were found on the WAIS-R with the same sample.  As the researchers of this study 

suggested with this level of error rate, the VIQ-PIQ difference should not be relied upon 

clinically, but the differences would support the need for further testing as a screening 

tool. 
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WAIS Subtests Sensitivity to Cerebral Dysfunction 

 The Wechsler series of intelligence tests are comprised of subtests grouped into 

Verbal and Performance Scales.  In terms of which subtests may show the most 

significant neuropsychological changes, Wechsler devised a deterioration quotient 

comparing subtest scores that withstand intellectual changes with aging, i. e. “hold” 

tests (Lezak, 1995).  Through age graded comparisons, the Similarities and Block 

Design subtests were described by Wechsler as “no hold” tests that are more sensitive 

to the effects of an individual’s deterioration versus the Vocabulary subtest which is 

considered a “hold” subtest that may reflect premorbid functioning (Groth-Marnat et al., 

2000, p. 132-133). Of the WAIS-III Verbal subtests, Similarities seemed to be the most 

sensitive to cerebral dysfunction, because it is the only Verbal subtest that requires 

problem solving or abstraction (Groth-Marnat et al., 2000; Reitan & Wolfson, 1993). Low 

scores on Similarities are commonly associated with lesions of the left temporal and/or 

left frontal lobes of the brain (Groth-Marnat et al.). 

Of the WAIS-III Performance subtests, Block Design and Matrix Reasoning are 

considered the most sensitive to brain damage (Groth-Marnat et al., 2000). Warrington 

et al. (1986) found a significant number of patients with right hemisphere lesions to have 

impaired Block Design scores compared to patients with left hemisphere lesions, 

supporting the subtest’s potential sensitivity.  In either group, only the Block Design and 

Picture Arrangement of the WAIS-III subtest demonstrated a selective pattern of 

impairment in the parametric analysis.  

As Wechsler added the Matrix Reasoning subtest to the WAIS-III, Schopp et al. 

(2001) conducted a comparative study among 118 patients with TBI to determine the 
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clinical value of administering two WAIS-III shortened formats in which one included the 

Block Design subtest and the other included the Matrix Reasoning subtest.  They found 

the Matrix Reasoning subtest was slightly superior and preferable in assessing 

individuals with brain injury, because it is not a timed test and requires only simple 

verbal and pointing responses compared to the more complex demands on motor skills 

required of the Block Design.  

Contrary to Schopp et al.’s findings, Donders, Tulsky, and Zhu (2001) conducted 

a criterion validity study with the WAIS-III using a sample of 100 patients with TBI and 

an equal control group. They did not find Matrix Reasoning to differentiate even 

moderate to severe TBI, and argued that its lack of a timed-test requirement causes it to 

be less sensitive to TBI. Furthermore, Crisp (2002) did not find Matrix Reasoning to be 

superior over Block Design in his study of 132 individuals with mixed disabilities, 12 of 

whom were diagnosed with TBI.  Crisp concluded the difference in findings may be due 

to the heterogeneity in his broad sample of four disability groups compared to the TBI 

group study by Schopp et al.  

 Utilizing established neuropsychological tests such as the Halstead Category 

Test (HCT) to evaluate the sensitivity of WAIS-III subtests, Titus, Retzlaff, and Dean 

(2002) found Block Design, Matrix Reasoning, and Object Assembly to be significantly 

correlated with the HCT, equaling -.457, -.335, and -.364 respectively at the .01 alpha 

level in a sample of 49 undergraduate students.  Additionally, although the HCT is 

considered primarily a performance measure, the study demonstrated through 

regression analysis that the HCT scores were best predicted by the Similarities subtest, 

as well as the Block Design subtest, of the WAIS-III. 
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Neuropsychological Evaluations and Outcome Prediction 

      In rehabilitation counseling, outcome for individuals with CD is often measured by 

their ability to return to competitive employment or to become employed for the first 

time.  These individuals may be receiving vocational services from a state agency or 

through a private insurance-based benefit program.  Upon referral for vocational 

rehabilitation, an initial evaluation is traditionally arranged that encompasses some 

psychological assessment, including IQ testing.  At this point, the counselor determines 

the level of assessment that both is most cost-effective and provides the necessary 

information for effective rehabilitation planning and desired outcome.  Basically, 

counselors are expected to predict a feasible outcome with maximum value while 

considering limited time and available resources.  

Researchers have analyzed the predictability of neuropsychological test batteries 

in patient outcome. Heaton and Pendleton (1981) surveyed studies that addressed the 

predictability of neuropsychological testing with regard to the patient’s everyday 

functioning.  They found positive outcomes in the areas of self care, independent living, 

and vocational functioning, even though the results were limited to the use of IQ testing 

and screening tools.  Unfortunately, more sensitive neuropsychological tests were not 

utilized that would have reflected detailed strengths and limitations specific to the brain 

disorder.  They cited a number of studies that correlated IQ scores with level of 

functioning, particularly with individuals with mental retardation.  Verbal IQ scores had 

the most predictive capability in the areas of adaptive behavior. Heaton and Pendleton 

found results varied with the brain-impaired population, but the studies suggested some 
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positive predictability if accompanied by further neuropsychological testing.  Heaton and 

Pendleton concluded the studies were limited and contained methodological problems.  

 The relationship of IQ scores to levels of occupational attainment in normally 

functioning people has been well established (Harrell & Harrell, 1945; Matarazzo, 1972). 

In more recent studies, Fabiano and Crewe (1995) analyzed three groups: 1) employed 

or in college full time, 2) employed part time, and 3) not competitively employed 

including sheltered workshops or supported employment. They determined that 

neuropsychological test scores, i.e., WAIS-R scales and subtest scores, were the most 

highly correlated to employment. Leahy and Lam (1998) examined the relationship 

between neuropsychological test measures and vocational functioning.  They found the 

Stroop Color and Word Test scores resulted in prediction of employment and 

independent living levels. O’Connell (2000) conducted a study of 43 adults with 

traumatic brain injury who completed a brain injury rehabilitation program. Controlling 

for demographic variables, he found at one-year follow-up that individuals who had 

returned to work had, upon intake, demonstrated higher Performance and Verbal IQ 

mean scores on the WAIS-R. 

Brief IQ Testing 

Shortened forms of IQ test batteries have been previously discussed as an 

evolving need to manage time and cost constraints in the clinical setting. Yet, short 

forms have reliability and validity issues as reported. Kaufman and Kaufman (2001) 

surveyed the need for and benefit of brief IQ tests. Unlike short forms that test by 

breaking out portions of complete test battery subtests, yet that rely on post hoc data 

analysis from the complete battery, brief forms have their own norms, not 
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extrapolations, as well as independent validity and reliability. Examples of brief IQ tests 

include the Wechsler Abbreviated Scale of Intelligence (WASI), the Kaufman Brief 

Intelligence Test (K-BIT), and the Wide Range Intelligence Test (WRIT). In contrast to 

the short forms described in the previous section, each of these three brief IQ 

instruments has been independently normed with good reliability and validity.  Kaufman 

and Kaufman (2001) asserted that brief intelligence testing is justified for a number of 

reasons.  The most relevant reasons of their study were (a) generating global estimates 

for psychiatric disturbance, (b) testing large groups for “at risk” screening such as in 

education or neurological impairment, and (c) managing practical constraints of time 

and money to evaluate several areas of behavior. They specified that brief testing is not 

intended to categorize, to diagnose, or to make clinical inferences, but to determine the 

need for further assessment necessary for treatment plan development. 

The Wechsler Abbreviated Scale of Intelligence (WASI) was developed to 

address the need for a brief, reliable measure of intelligence for various populations, 

both clinical and experimental (Psychological Corporation, 1999). The WASI has been 

standardized such that the short test is consistent with the traditional IQ scores of 

Verbal, Performance, and Full scales. The WASI is comprised of four subtests which 

include Vocabulary and Similarities to represent the Verbal IQ, and Block Design and 

Matrix Reasoning to represent the Performance IQ. The selection of these subtests was 

based upon previous research that demonstrated by factor analysis their high loadings 

on general intelligence (Kaufman & Kaufman, 1990, Psychological Corporation, 1999,  

p. 142; Wechsler, 1997). The WASI has been correlated to both the WISC-III® IQ test 

(Psychological Corporation, San Antonio, Texas) and the WAIS-III.  It was linked to the 
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WAIS-III and the WISC-III with a large sample in which equivalency was established to 

translate WASI FSIQ scores through prediction interval tables that estimate IQ 

consistently with these well established tests (Psychological Corporation, 1999). 

With further brief IQ tests comparisons, the WASI was found to correlate to the 

WAIS-III at .92 (Psychological Corporation, 1999), whereas the correlation between the 

K-BIT and the WAIS-R Full Scale score was much lower at .75 (Kaufman & Kaufman, 

1990).  Further, the WASI correlation coefficients were found to be at .88 and .84 with 

the WAIS-III VIQ and PIQ scales, respectively.  Next, the WRIT scores are less 

comparable to Wechsler scores, because the former scores are represented differently. 

The WRIT yields an overall score as a General IQ (GIQ) with subscores of Verbal 

intelligence and Visual Fluid intelligence (Stinnett, 2003).  Although the WRIT 

developers considered the visual scales to be consistent with performance scales of 

traditional IQ tests, they have not claimed that the visual scales are comparable to PIQ 

scales.  Essentially, the WRIT is described as assessing cognitive abilities rather than 

an estimate of IQ (Plake, Impara, Spies, & Pale, 2003). Even though the WRIT has 

been correlated at .91 with the WAIS-III, the r value was inflated by virtue of standard 

deviations greater than 15 points. The authors of the WRIT did not correct for 

heterogeneity of variance (Kaufman & Kaufman, 2001).  

Conversely, Axelrod (2002) evaluated the validity of the WASI with a mixed 

clinical sample of 72 male patients from a veteran’s medical center by comparing it to 

the WAIS-III and various short forms of the WAIS-III administered to the patients.  The 

WASI Performance and Full scale scores overestimated, and the Verbal scale score 

underestimated, the comparable WAIS-III scores. Of further concern, he found that less 
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than one half of the WASI VIQ and PIQ scores obtained from clinical cases were within 

6 points of the WAIS-III VIQ and PIQ scores. He concluded the WASI did not 

demonstrate accuracy in predicting scores of the WAIS-III, so he cautioned clinicians in 

the use of the instrument when accuracy is essential. However, Axelrod did not rule out 

the WASI as an IQ screening instrument.  

Although Axelrod’s study was significant, it is not comparable to the correlational 

studies with the WAIS-III presented in the WASI manual (1999) that were based upon a 

randomly selected, normative population sample of 248.  Based on Table 5.6, page 

136, of the WASI manual, the comparison of means and standard deviations between 

the WASI and the WIAS-III do not appear significantly different.  The manual did not 

provide an analysis such as t tests to determine low to high concordance of the WASI 

and WAIS-III scores. In spite of direct attempts to obtain information from the 

consultants with the Psychological Corporation, no response was provided regarding 

the availability of t tests.  The Psychological Corporation (1999) acknowledged the 

limitations of the WASI specifically that some degree of clinical accuracy is sacrificed for 

the economy of a brief test.  The manual stated that the test is for quick screening and 

retesting purposes, and that it should not be used alone for diagnosis or a 

comprehensive measure of intelligence. 

Comparing the K-BIT and the WRIT to the WASI, the WASI is the preferred 

abbreviated IQ test for this study for several reasons.  The first reason involves 

norming. The K-BIT was normed mostly on children, and the sample size for adults 

above age 20 was questionable due to the broad age range grouping of older adults 

(Miller, 1995). The WRIT was normed on 700 adults (Widaman, 2003), whereas the 
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WASI was normed on 1145 adults who comprised over half of the norming sample 

(Psychological Corporation, 1999). Moreover, the WASI utilized a national 

standardization sample stratified by gender, ethnicity, and educational level parameters 

according to the 1997 U.S. census data.   Furthermore, the WASI standardization 

investigators labored to ensure the sample imparted geographic representation 

comprised of four census based U.S. regions with the sample proportionate to the 

populations in those regions.  Therefore, the WASI has more normative data based on 

the adult population needed for comparison in this study that will involve only adult 

participants. 

Another reason for preference of the WASI is commonality of use and score 

interpretation. The Wechsler series tests (WAIS, WAIS-R, WAIS-III), with their VIQ and 

PIQ scores, have been the most common instruments to evaluate IQ in conjunction with 

neuropsychological testing (Kolb & Whishaw, 2003). The WASI with its verbal (VIQ) and 

performance (PIQ) scores, is most consistent with the other Wechsler IQ test batteries. 

In addition, the WASI and the other Wechsler tests represent similar subtest scores in 

terms of structure, content, and design. In contrast, the Wechsler Intelligence Scale for 

Children-Third Edition (WISC-III) has encouraged using a single score of intelligence, 

the FSIQ, with less emphasis upon VIQ and PIQ scores. According to Lezak (1995), the 

use of the single FSIQ score from the WISC battery is considered an excellent predictor 

of academic achievement. Yet, Hale, Fiorello, Kavanah, Hoeppner, and Gaither (2001) 

found using only the FSIQ had little predictive power in evaluating children with learning 

disabilities.  Also, Braden (1995) found in his review of the  
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WISC-III that it is not sensitive to abnormal clinical conditions in which it may yield false 

negatives--test results finding abnormal children to appear normal.   

After five years of pilot studies and standardization, a fourth edition of the WISC 

was published and released in 2003 (Psychological Corporation, 2003).  The WISC-IV® 

IQ test (Psychological Corporation, San Antonio, Texas) has eliminated the VIQ and 

PIQ scales (Williams, Weiss, & Rolfhus, n.d.).  Instead, it provides only a FSIQ for 

overall ability with the additions of index scores that are a breakdown of abilities and 

subtest scores indicating strengths and weaknesses.  Of particular interest, the  

WISC-IV now includes a Matrix Reasoning subtest similar to the WASI.  The WISC-IV 

evaluates a child’s performance in terms composite and subtest score patterns and 

discrepancies which will better delineate a breakdown in cognitive processes while 

identifying problems with attention, language or boredom. The administration manual 

gives base rates or frequency of the index score differences which are purported to give 

a more realistic measure of the child’s ability level (WISC-IV: A Major Revision, 2004). 

Determining if the discrepancy among composite and subtest scores of the WISC-IV as 

opposed to VIQ-PIQ differences in other Wechsler instruments serves to be a better 

predictor of cognitive impairment is yet to be unveiled in the literature based on this 

researcher’s review. 

A final reason for selecting the WASI is its accessibility to and appropriateness 

for use by master’s level clinicians. Only doctoral level psychologists are qualified to 

administer full IQ test batteries such as the WAIS-III.  Additionally, many states regulate 

who is qualified to administer IQ tests, usually only by licensed psychologists or 

individuals who are closely supervised by a psychologist.  Master’s clinicians may 
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administer and score both the K-BIT and the WASI. However, Widaman (2003) 

specified that the WRIT should be administered only by qualified psychologists, which 

rules out the WRIT for counselor administration.  

In turn, the WASI is accessible to a range of mental health professionals. 

Master’s level counselors can administer and score the WASI due to its psychometric 

qualities of objectivity and brevity as an estimate of IQ versus a comprehensive 

diagnostic test battery (Lindskog & Smith, 2001). Administration qualifications according 

to the WASI manual can be individuals with bachelor degrees in related fields such as 

psychology, education, counseling, speech therapy, and occupational therapy who have 

received proper standardized test administration training.  However, the manual 

cautions that the interpretation of the WASI scores should be conducted by 

psychologically trained professionals.  

Thus, of the three brief IQ tests, the WASI appears to correlate best with 

established, most widely administered IQ tests used to screen for possible cognitive 

deficits. Because the Wechsler tests have been most widely used, clinicians find the 

WASI’s design and sub score interpretation easier to understand as well as master’s 

level counselors are more familiar with the Wechsler scales used commonly in their 

practices. Considering all the reasons specified above, among the abbreviated IQ tests, 

the WASI is the best fit for the purposes of this study and the generalizability of this 

study’s findings to the vocational rehabilitation and mental health fields at large. 

Use of the WASI to Screen for Possible Cognitive Deficits 

According to the WASI test manual (Psychological Corporation, 1999), the 

instrument may be used as a screening tool to determine the need for further, 
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comprehensive testing such as a neuropsychological test battery.  The WASI has been 

administered to small groups of individuals with mental retardation (MR), attention 

deficit hyperactivity disorder (ADHD), and learning disabilities (LD). These validity 

studies indicated the WASI has sensitivity in screening the MR group, but the test did 

not distinguish the degree of cognitive impairment. The ADHD group tested similar to 

the normative average. The WASI was sensitive to the LD group in demonstrating 

deficits in math and reading. 

The WASI also was administered to a small sample of 14 adults and adolescents 

with moderate to severe traumatic brain injury who were matched to a control group 

(Psychological Corporation, 1999).  The WASI predicted cognitive impairment, with  

7.9-14.6 points lower on the subtests and 11.7-18.9 points lower on the IQ scales.  

Sensitivity of the subtests by comparison to the control group was not individually 

analyzed.   

The WASI’s similar scoring format and consistent validity with the WAIS-III in 

yielding a VIQ-PIQ difference important in neuropsychological assessment gives it the 

potential to detect CD. A thorough review of the WASI test manual (Psychological 

Corporation, 1999) and the professional mental health and rehabilitation literature 

revealed that the WASI has not yet been correlated with neuropsychological test data. 

Such correlation could determine the WASI’s ability to detect potential CD. 

Conclusions and Implications from the Literature Review 

 Given the substantial numbers of individuals with CD due to a variety of causes, 

studies reflect specific concerns regarding underdiagnosing or overdiagnosing mild 

head injury. Researchers have debated issues of causation associated with symptoms 
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of cognitive impairment, but the main concerns for clinicians are the abilities to diagnose 

CD, to determine the need for treatment specifically for CD, and to know how it affects 

the therapeutic process. Due to the onset of managed care, recent reductions in 

psychological assessment have impacted proper identification of CD. When, in fact, a 

diagnosis of mild head injury is given, it is often made from subjective data rather than 

objective assessment of cognitive function according to a number of studies. Given the 

constraints of managed care, researchers have identified that brief objective measures 

are needed to make accurate diagnosis and to avoid false positives or true negatives. 

Studies have shown the need to screen for CD as necessary for the clinician in 

developing an effective treatment-specific protocol. Given the limited research on 

abbreviated instruments that may be able to screen for cognitive impairments, the need 

exists for identifying efficient assessments tools that properly detect an often overlooked 

population with CD. 

 Extratherapeutic client factors such as residuals of CD impacts the patient’s 

ability to respond to the demands of psychotherapy. Specific techniques and therapeutic 

formats have been identified to treat individuals with cognitive impairment. Early 

screening of CD is essential in the development of a cost-effective treatment plan.  

Further exploration of neuropsychological screening tools available to master’s level 

counselors such as abbreviated IQ tests is needed to determine which are most 

sensitive to CD in the initial evaluative process. 

As neuropsychological evaluations have evolved since the 1950s, these 

specialized types of assessments have emphasized the role of intelligence testing. IQ 

testing has been utilized as a base line for both screening and treatment planning for 
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CD. Based on NIMH’s meta-analysis of various neuropsychological instruments, they 

found the HRNB to meet their standards of test sensitivity to detect brain damage. Other 

tests NIMH recognized were the Wechsler Memory Scale and the Symbol Digit 

Modalities Test (SDMT).  They agreed that shortened version of test batteries is 

acceptable and appropriate for screening CD as noted by Chouinard and Braun (1993).  

Use of IQ testing such as the WAIS series as part of the neuropsychological test 

battery is commonplace. In fact, VIQ has been the most predictive of adaptive behavior.  

IQ has been found to correlate highly with level of occupation. Another aspect of 

screening or detection of CD within IQ tests is observing the VIQ-PIQ discrepancies. Of 

the IQ scale scores, when a pattern of VIQ-PIQ differences emerges, this is suggestive 

of brain damage as found in a number of studies employing the WAIS series. Although 

the impact of VIQ-PIQ discrepancies in detecting cognitive impairment varied among 

the studies, overall, the VIQ-PIQ difference remains as a viable measure to detect CD. 

Additional investigation is indicated as VIQ-PIQ discrepancy relates to severity of 

disability resulting from CD. 

Regarding IQ tests, shortened forms of the WAIS have been utilized for purposes 

of time efficiency and patient test-taking tolerance. Yet, shortened forms of the full 

intelligence assessment batteries have problems with independent norms, reliability, 

and validity. Therefore, brief IQ test formats such as the WASI have been reported to 

overcome the researchers’ concerns of the shortened versions. With the development 

of brief IQ tests, these test formats are ideal for screening purposes for potential CD 

which can be administered by master’s level counselors. Yet, the use of abbreviated IQ 

tests in conjunction with neuropsychological assessments to determine the relationship 
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and benefit of an abbreviated IQ as a preliminary screening tool for further 

neuropsychological assessment has not been reported in the literature. This study 

explores the use of the WASI, given its resemblance to other WAIS instruments and its 

inclusion of VIQ and PIQ scale scores. Furthermore, given WASI’s resemblance to the 

WAIS formats, it has the advantage of the clinician’s familiarity with WAIS instruments.  

 Of further interest found in the literature, is the possibility that certain IQ subtests 

may offer more sensitivity to and detection of cognitive impairment.  The subtests of 

Vocabulary, Similarities, Block Design and Matrix Reasoning were found to be the most 

sensitive among the WAIS series to observe an individual’s deterioration over time.  

Furthermore, the Short Category Test was found to be significantly correlated to these 

three subtests of the WAIS-III.  Therefore, given that the WASI contains versions of 

these subtests, further exploration of the correlations between subtests and 

neuropsychological tests is needed to determine which of the subtests are most 

sensitive to CD.  Then, analysis of a briefer WASI version as described in its test 

manual, i.e., the Vocabulary and Matrix Reasoning of the four subtests, is needed to 

conclude if the shortened version, as well as the selection of these particular subtests, 

is sufficient in screening for possible CD.  Based upon of severity of disability, further 

investigation is indicated to examine which of the four subtests have the most potential 

in detecting cognitive impairment.  

 In summary, the need to screen for CD and the lack of availability of screening 

tools accessible to master’s level clinicians has been identified. The WASI has the 

potential to serve as a screening tool, because it has been administered to small groups 

diagnosed with mental retardation, attention deficit hyperactivity disorder, and traumatic 
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brain injury in which the results demonstrated sensitivity to cognitive impairment 

according the WASI manual. Examination of correlations among known 

neuropsychological tests and IQ scales is needed to establish the WASI’s ability to 

screen CD. With the design of the WASI having FSIQ, VIQ and PIQ scales, the concept 

of VIQ-PIQ discrepancy can be applied in the analysis of the WASI’s sensitivity to CD 

and severity of disability.  Since subtests of the WASI have not been individually 

analyzed for sensitivity to cognitive impairment, further study is indicated to investigate 

the subtests’ potential for CD detection by analyzing the sensitivity among severity 

groups. 

Purpose of the Study 

 Psychotherapy and vocational rehabilitation clients with cognitive deficits require 

unique interventions. They can receive appropriate, specialized treatment only if their 

deficits are detected.  Counselors who screen their clients either routinely or selectively 

for possible cognitive deficits, need reliable, valid, cost-effective, time-efficient, and 

clinically appropriate means to conduct such screening. For a number of reasons, the 

Wechsler Abbreviated Scale of Intelligence (WASI) appears potentially to be an 

appropriate tool for such screening. The reasons include the WASI’s abbreviated form, 

its independent norms, its validity and reliability, its commonalities to other Wechsler IQ 

instruments, and its ability to be administered and scored by bachelor’s and master’s 

level clinicians. In a few studies with participants known to have cognitive impairment, 

the WASI detected impairment to some degree. WASI scores have not yet been 

correlated with scores on standardized neuropsychological test instruments. The 

purpose of this study was to investigate the relationship among these tests. Then, given 



 42

 

the WASI test format, the VIQ-PIQ discrepancy associated with cognitive impairment 

was examined in predicting severity of disability. Lastly, investigation of the sensitivity of 

the individual WASI subtests was conducted to determine if a shorter version of the 

WASI using two subtests is sufficient in screening for CD, and of the four subtests, 

which two of the subtests were most sensitive. 

 A finding of significant correlations held the potential for widespread impact in the 

mental health profession, in general, and in rehabilitation counseling, in particular. 

Clinically significant scores on the WASI could be used to justify economically a referral 

for more comprehensive neuropsychological evaluation. Armed with the resulting 

diagnostics from those evaluations, mental health professionals could then provide 

appropriate services to clients with cognitive deficits, potentially increasing the likelihood 

of positive treatment outcomes, yet reducing the costs of inappropriate and over utilized 

healthcare overall. 
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CHAPTER II 

METHODS AND PROCEDURES 

Purpose/ Research Questions 

The purpose of this investigation was to determine if the Wechsler Abbreviated 

Scale of Intelligence™ IQ test (WASI™, Psychological Corporation, San Antonio, 

Texas) could serve as a screening instrument for the possible presence and severity of 

cerebral dysfunction (CD) and cognitive deficits as identified by known 

neuropsychological test instruments. If, in fact, the sensitivity existed, was the WASI 

determining CD or a different factor in identifying Performance IQ (PIQ) and Verbal IQ 

(VIQ) differences?  Further, was it possible that two of the WASI subtests, specifically, 

Vocabulary and Matrix Reasoning, could be as effective predictors of CD as all four 

WASI subtests? 

Three hypotheses are listed as follows.  Key terms were defined as applied in the 

study. Post hoc analyses were conducted based on the results of the hypotheses 

testing. 

Research Hypotheses 

H(1): Convergent and discriminant validity exists among verbal and performance 

(motoric and nonverbal) traits between the WASI and the following known, standardized 

neuropsychological test instruments with similar verbal and performance function 

testing: 

 a. Haptic Visual Discrimination Test of the McCarron-Dial System (MDS) 

 b. Tactual Performance Test of the Halstead-Reitan Neuropsychological Test  

    Battery (HRNB) 
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 c. Trail Making Test of the HRNB 

 d. Finger Oscillation Test of the HRNB 

 e. Short Category Test 

 f. Wechsler Memory Scale–III (Psychological Corporation, San Antonio, Texas) 

 g. Symbol Digit Modalities Test 

H(2): The absolute difference between the VIQ and the PIQ scores on the WASI 

predicts the severity of disability categorized by clinical judgment into three subgroups 

of mild, moderate, and severe disability (Isom, 1997).  Based upon severity ratings, the 

three groups differ significantly consistent with the level of impairment determined by 

subtest scores obtained from the Hot Springs Rehabilitation Center Neuropsychological 

Evaluation System (HSRCNES). 

H(3): Sensitivity of using two subtests versus four subtests of the WASI, specifically 

Vocabulary and Matrix Reasoning subtests, has the equal predictive value of the four 

subtests in screening for CD, thereby validating the use of yet a more abbreviated IQ 

test for screening purposes. 

Definition of Terms 

Cerebral Dysfunction. Impairment of cognitive function due to organic (structural, 

chemical, or metabolic) or nonorganic (unknown) cause. Dysfunction can be global 

(diffuse inflammation, vasculopathy, disseminated malignancy) or focal  

(space-occupying lesions, stroke, trauma, maldevelopment, scars) (Beers & Berkow, 

1999). 

Mild head injury. Traumatically induced psychological disruption of brain function 

as manifested by at least one of the following: (1) any period of lost consciousness, (2) 
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any loss of memory for events immediately before or after the accident, (3) an alteration 

in mental state at the time of the accident, (4) focal neurological deficit(s) that may or 

may not be transient but the nature of injury does not exceed the following: loss of 

consciousness of 30 minutes or less; if after 30 minutes of unconsciousness, given a 

Glasgow Coma Score of 13-15; and posttraumatic amnesia not greater than 24 hours 

(Mild Traumatic Brain Injury Committee of the Head Injury Interdisciplinary Special 

Interest Group of the American Congress of Rehabilitation Medicine, 1993). 

Standardized tests. Assessment instruments that are readily available to the 

professional community and adequately normed in which test stimulus and materials 

are standardized, including a manual with administration and scoring procedures and 

information regarding test reliability and validity; research on the test that has been peer 

reviewed and published in recognized professional journals; and reviewed by the Mental 

Measurements Yearbook (Mitrushina, Boone, & D’Elia, 1999). 

Neuropsychological Evaluation. An evaluation that systematically assesses 

abilities and functions of the brain such as intelligence, verbal comprehension, verbal 

reasoning, memory and learning, visual/spatial abilities, and problem solving.  The 

evaluation further tests motoric ability such as sensory, tactile, auditory, and visual 

perception, as well as fine and gross manipulation.  Emotional factors, such as 

depression and anxiety, are also assessed in relationship to interference with cognitive 

function (Hallauer et al., 1989). 

Participants 

 Participants were comprised of a sample of 73 adults (60=males, 13=females) 

referred for a neuropsychological assessment to a Commission on Accreditation of 
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Rehabilitation Facilities (CARF) accredited, comprehensive rehabilitation center, who 

were either clients in the vocational technical training unit or patients in the medical 

rehabilitation unit.  Participants had a history of traumatic brain injury (TBI), cerebral 

vascular accident (CVA), mental retardation (MR), attention deficit hyperactivity disorder 

(ADHD), learning disabilities (LD), or other neurological conditions (ONC) such as 

cerebral palsy or epilepsy.  

Method 

 This research was a retrospective field study. Participant demographic data and 

test scores were extrapolated from neuropsychological evaluation reports spanning the 

years from 2001 to 2004 as well as direct observation of neuropsychological test battery 

administration to patients. Demographic information made available and recorded from 

the reports included gender, age, diagnosis, dominant hand, and education level 

including a notation if the participant had participated in special education. Information 

regarding marital status, ethnicity, or socio-economic level was not available.  For 

confidentiality purposes and federal Health Insurance Portability and Accountability Act 

(HIPAA) compliance, reference codes were assigned in place of patient names, and no 

specific patient identifiers were recorded.  Table 1 contains the demographic information 

of the sample. 

Severity of Disability 

A severity of disability was assigned by ratings through clinical judgment made 

by the facility’s rehabilitation psychologist and the researcher of this study, a Certified 

Rehabilitation Counselor. The psychologist and the researcher established both a 



 47

 

qualitative and quantitative rating approach. Each of the two raters reviewed the 

participants’ neuropsychological assessments. Then each participant was assigned a  

Table 1 

Demographics    
Category         Frequency  Percent  
Gender     

Male    60       82.2 
Female            13           17.8  

    
Special Ed  
  No          46           63     
             Yes         27            37  
                
Diagnosis         
  TBI         29              39.7  
                     CVA        4            5.5  
                     MR        5            6.8  
                   ADHD/LD       20              27.4  
                    ONC   15              20.5  
      
Severity Rating 
 
         Mild   34               46.6 

           Moderate  26         35.6 
                    Severe       13         17.8 
   
Dominant Hand 
 
          Right   64         87.7 
                    Left       9         12.3  
                                                                 
N=73 

disability rating of mild (1), moderate (2), or severe (3). The ratings were based upon 

composite clinical judgment of the patient’s daily functional level, academic level, 

vocational potential, and weight given to test scores of the SCT, TMT-B, and TPT as 

selected in Isom’s research (1997). These specific subtests have been found to be the 

most sensitive of the HRNB in detecting brain dysfunction (Jarvis & Barth, 1984). 
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Interrater agreement reached 83.56%.  As the raters compared their ratings, consensus 

was reached on the non-agreed upon ratings for categorizing purposes needed in the 

study. 

Test Instruments 

The rehabilitation center from which the participants were assessed used the Hot 

Springs Rehabilitation Center Neuropsychological Evaluation System (HSRCNES). The 

HSRCNES was used in this study, because it is an acceptable test battery and as a 

matter of convenience.  The HSRCNES is a combination of known, standardized 

psychological and neuropsychological tests, each one recognized in one or more 

editions of the Mental Measurements Yearbook (Brown, 1992; D’Amato, 2001; Dean  

& Kaufman, 1985; Garbin, 1992; Keith, Powell, & Powell, 2001). The HSRCNES is 

comprised of selected subtests from well known neuropsychological test batteries, 

specifically the McCarron-Dial System, the Halstead-Reitan Neuropsychological Test 

Battery, the Wechsler Memory Scale-III, and the Symbol Digit Modalities Test. These 

tests were selected due to high intercorrelations with the longer versions of these tests 

as well as the economical benefit in test administration. Further, the combination of 

these tests furnished a method for a three-part decision process needed by the 

rehabilitation facility and referral sources that included 1) determining appropriate 

educational or vocational competency level for training, 2) identifying available services 

in the community to facilitate job success, and 3) establishing support and structure for 

the individual with a brain injury to function in society independently (Isom, 1997). 

William A. Cochran, Ph.D.,  the facility’s staff rehabilitation psychologist, stated the 
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WASI was added in place of the WAIS®-III IQ test (Psychological Corporation, San 

Antonio, Texas) due to its economy of time in conjunction with the HSRCNES  

(W. A. Cochran, personal communication, November 11, 2003).  

The HSRCNES battery assessed attention and concentration, perceptual 

organization, verbal and visual learning, memory, motor function, concept formation, 

and reasoning (Isom, 1997). The evaluation system has been used at the center to 

determine functional abilities of individuals with CD, typically TBI, CVA, MR, ADHD/LD, 

and ONC. Each component of the battery is described in the following material. 

Wechsler Abbreviated Scale of Intelligence (WASI). This test is a brief, estimated 

measure of intelligence based upon general verbal and nonverbal cognitive function.  

The test includes four subtests: Vocabulary and Similarities to measure Verbal IQ, and 

Block Design and Matrix Reasoning to measure Performance IQ. Then a Full Scale IQ 

is obtained by summing the four subtests’ T scores. A shortened version of the test 

administering the Vocabulary and Matrix Reasoning subtests is available, yielding only 

a Full Scale score. The participant responds orally to the examiner by defining 

vocabulary words, naming pictures, explaining similarities, and selecting similar pictures 

by grouping. Motorically, the participant copies geometric designs with blocks and 

completes a set of designs with a missing design. The four-part test takes 

approximately 30 minutes to administer (Keith, Powell, & Powell, 2001).   

According to the WASI manual (Psychological Corporation, 1999), the test 

demonstrated a split-half reliability ranging from .81 to .98 for the subtests and .92 to .98 

for the IQ scores.  Test-retest coefficients in various samples were mostly above .85.  

Stability coefficients of the subtests ranged from the .70’s to .80’s. VIQ-PIQ differences 
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in the normed population were shown to be statistically significant at 8.51 (p<.01). Low 

scores on the subtests as well as the IQ scales suggest impairment.  

McCarron-Dial System (MDS).  The MDS neuropsychological test battery 

evaluates the accurate integration of visual and tactile information in developmentally 

handicapped and neuropsychologically impaired children and adults.  It evaluates five 

skills: verbal-spatial-cognitive, sensory, motor, emotional, and integration-coping. The 

participants perform touch-based and integrative tasks that correlate with intelligence. 

Subtests include the Haptic Visual Discrimination Test (HVDT), the Haptic Memory 

Matching Test (HMMT), and the McCarron Assessment of Neuromuscular Development 

(MAND) (Kramer & Coneley, 1992).  The reliability of the MDS is based on each of the 

individual tests within the system; overall test-retest and split-half reliability ranged in the 

.90s. No concurrent or predictive validity was reported in the test manual, but the 

manual did report that studies have determined validity in the area of 

neuropsychological diagnoses (Solly, 1992). Of the subtests within the MDS, this study 

utilized Shape and Size of the four measures of the HVDT.  

Haptic skills refer to active touch with the hands by an individual; such skills are 

recognized as one of the basic ways one experiences the world (McCarron & Dial, 

1986). The HVDT measures an individual’s ability to identify objects by touch while the 

participant’s vision is blocked by a curtain. The administrator places different shaped 

and sized objects in the participant’s right, then left, hand.  Per hand, the participant 

feels the object, then selects a picture that matches the unseen object based upon 

shape or size.  The test assesses the individual’s ability to cognitively integrate tactile 

and visual sensory modalities.  
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The test-retest and split-half reliability coefficients of the HVDT ranged from  

.80 to .93.  However, these coefficients were based on a small sample of 51 

neuropsychologically impaired adults. Concurrent validity of the HVDT ranged from .50 

to .60, based on 70 neuropsychologically disabled adults when compared to a variety of 

criterion scales on the San Francisco Vocational Competency Scale and Behavioral 

Characteristics Progression (Garbin, 1992).  Scores are based upon the number of 

correctly identified shapes and sizes, then converted to scaled scores.  Therefore, low 

scores suggest impairment. Further, when the scores of the left hand are within + 3 

scaled scores of the right hand score, the result are considered within the normal range 

of variability. 

Halstead-Reitan Neuropsychological Test Battery (HRNB). As one of the most 

researched and utilized measures to evaluate the presence of brain damage, the HRNB 

consists of 10 subtests that discriminate between individuals with normal brain function 

and those with documented brain damage. This test battery was constructed to assess 

the brain-behavior functioning of individuals in the areas of memory, abstract thought, 

language, sensory-motor integration, imperception, and motor dexterity (Mitchell, 1985). 

According to Jarvis and Barth (1984), three subtests--the Tactual Performance Test 

(TPT), Trail Making Test-Parts A & B (TMT-A, TMT-B), and Category Test (CT)--are 

considered the most sensitive to brain dysfunction; thus, they were selected for use in 

this study with the exception of using the Short Category Test Booklet Form in lieu of 

the CT in the interest of time. The Finger Oscillation Test (FOT), often referred to as the 

Finger Tapping Test, was also included from the HRNB, because studies have shown 
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that brain damage often has a slowing effect on finger tapping rate (Lezak, 1995). Each 

of these subtests is further described below. 

Although the HRNB manual (Mitchell, 1985) did not report standardization and 

normative data, over 30 years of research with the HRNB has supported its ability to 

discern brain injury with considerable accuracy, ranging from 84% to 98%  

(Reitan & Wolfson, 1993).  Reliability and validity studies of the HRNB have not been 

undertaken systematically, but Reitan (1974) stated the accuracy of the test 

interpretations is dependent primarily on the neuropsychological training of the 

psychologist who administers the test battery. Consequently, most psychologists rely on 

HRNB cut off scores (impaired vs. normal) based on the research for interpreting the 

results as a differential diagnosis. A similar and acceptable approach to interpretation is 

found in medicine (Dean & Kaufman, 1985).  

The TPT measures overall psychomotor problem solving by tactual 

discrimination, manual dexterity, kinesthesis, incidental memory, and spatial memory 

(Dean & Kaufman, 1985). In a total of nine trials, the participant places shapes into a 

form board without aid of vision, with three trials each using dominant, nondominant, 

and both hands. The participant is then asked to recall spontaneously the shapes and 

the locations of the shapes.  Scores are obtained by four subtests in terms of blocks per 

minute, time, memory, and location. Reliability coefficients were found to be .60 to .78 

for blocks per minute, .77 to .93 for time, .64 for memory, and .69 for location (Cauthen, 

1978; Charter, Adkins, Alekoumbides, & Seacat, 1987). Goldstein and Watson (1989) 

found test-retest reliability specifically among 150 neuropsychiatric patients ranged from 
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.66 to .74 for time, .46 to .73 for memory, and .32 to .69 for location. For this study, a 

single score of total time in minutes was calculated by totaling the dominant,  

non-dominant, and both hand time measures, then dividing that total by the number of 

blocks manipulated during the test. This calculation is converted to scaled scores, with 

higher times yielding lower scores, indicating psychomotor impairment. 

The TMT-A and TMT-B measure motor speed, visual scanning, visual motor 

integration, mental flexibility, and integration of alphabetical and numeric systems (Dean 

& Kaufman, 1985). The participants are timed as they connect 25 numbered circles in 

numeric order on Form A, then connect 25 numbered or alphabetized circles, 

alternating between numeric and alphabetical order, on Form B. Spreen and Strauss 

(1998, pp. 535-539) cited several studies that varied in test reliability, presumably due to 

practice effect with retesting.  Time is converted to scaled scores, with higher times 

yielding lower scores, indicating slower cognitive processing speed and, thus, cognitive 

impairment. 

Often referred to as the Finger Tapping Test, the FOT measures motor speed 

and dexterity (Dean & Kaufman, 1985). The participant is instructed to tap one’s index 

finger as fast as possible, pressing a lever with a counter for 10 seconds, using each 

hand individually for five trials. According to Spreen and Strauss (1998, p.579), a 

number of studies have indicated test-retest reliability coefficients ranging from .58 to 

.93 for both normal and neurologically impaired individuals.  Time was recorded per 

dominant and non-dominant hand. Fewer taps per 10 seconds yielded lower scores, 

indicating impairment of fine and gross motor performance.  

Short Category Test (SCT). The Short Category Test Booklet Format (Wetzel  
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& Boll, 1987) is a revision of the Halstead-Reitan Category Test. This test measures the 

use of abstract principles, adaptive skills, and cognitive flexibility.  The participant views 

in a booklet format a series of 100 pictures comprised of abstract geometric shapes and 

configurations. Through problem solving, the participant responds to each picture with a 

number of 1 to 4 indicating what rule is suggested by the picture.  The participant is 

given feedback for correctness by the examiner. The test is shown to have a .81  

split-half reliability coefficient, and .93 and .80 criterion-related and discriminant validity 

correlations, respectively, depending on the order of administration (Brown, 1992; 

Kramer & Conoley, 1992; Wetzel & Boll, 1987). A greater number of errors yields a 

higher score, indicating cognitive impairment. 

Wechsler Memory Test®-III (WMS®-III). The WMS-III® memory test 

(Psychological Corporation, San Antonio, Texas) is designed to provide a detailed 

evaluation of memory function using auditory and visual stimuli (Impara & Plake, 2001). 

The test is organized into eight primary subtest indexes comprised of a specific 

combination of subtests and five optional subtests. The subtests are Logical Memory 1 

and 2, Faces 1 and 2, Verbal Paired Associates 1 and 2, Family Pictures 1 and 2, 

Letter-Number Sequencing, and Spatial Span, with optional subtests including 

Information and Orientation, Word Lists, Visual Reproduction 1 and 2, Digit Span, and 

Mental Control (Psychological Corporation, 2002). The test is formatted with immediate 

and delayed administration and combines the various subtests to comprise the following 

Primary Indexes: Auditory Immediate, Visual Immediate, Immediate Memory, Auditory 

Delayed, Visual Delayed, Auditory Recognition Delayed, General Memory, and Working 

Memory.  The Primary Indexes are the principal scores used to evaluated memory 
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functioning. Reynolds (2001) noted the WMS-III demonstrated good evidence of 

convergent and divergent validity, but he expressed concern over the weak correlation 

of .68 between the WAIS-III Full Scale score and the WMS-III.  Reliability of the subtest 

scores across age groups ranged from .74 to .93, with a median reliability of .81 

(D’Amato, 2001). Rather than Primary Index scores, the HSRCNES includes only the 

subtests of Logical Memory I and II Recall total scores (LM1-TS, LM2-TS), the Visual 

Reproduction I and II Recall total scores (VR1-TS, VR2-TS), and the Mental Control 

(MC) subtests as a matter of time constraints to administer the total test battery. Correct 

answers are tallied, with low scores reflecting memory impairment common in CD. 

Symbol Digit Modalities Test (SDMT). The SDMT measures visual scanning, 

tracking, and motoric speed by comparing oral and written responses.  The participant 

examines a series of nine meaningless geometric shapes or symbols. For each symbol 

in the sequence, the participant searches a key for that symbol, then substitutes a 

number for the symbol.  The test-retest correlations of 80 normal adults were .80 for the 

written SDMT and .76 for the oral format (Spreen & Strauss, 1998, pp. 253-257).  The 

written version was used in the HSRCNES based upon the psychology staff’s 

preference; no reliability data were available. A greater number of errors is converted to 

a lower score that reflects poor performance. “As a general rule, scores that fall at or 

below -1.5 standard deviations from the mean for a given age at a particular education 

level are indicative of possible cerebral dysfunction” (Smith, 2002, p. 6). 

As available in the literature, Table 2 lists the means (M), standard deviations 

(SD), range of scores, and WAIS-III correlations for normative (norm) and brain injured 

(BI) populations for each test applied in this study. Statistical data came directly from  
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Table 2 
         

HRSCNES Score Comparison of Normative and Brain Injured 
Measure          M            SD        Range                        R 
 Norm  BI  Norm  BI   Norm BI        WAIS-III  
              VIQ        PIQ  
WASI FSIQ 97.29  81.36  10.45  14.54        -   -         92a  
                VIQ 94.79  83.07  13.82  15.05        -   -  .88  
                PIQ 101.36  82.43  11.87  17.50        -   -              .84  
HVDT (correct)         
  Shape     11  7.9     1.1  2.5         4   12   .61b        .66b  
  Size  9   6.2     1.3  2.9         8   12   
TPT (min/blk)   16.5  39.1  8.6  16.6    51.2 93.9     -             -      
TMT-A (secs) 34.1  80.4  16.2  46.9        99  161  -.27       -.56  
TMT-B (secs) 84.5  201.7  34.1  90.5      193  270  -.53       -.65  
FOT (taps)         
  Dominant c 45.2  39.5  8.9  15.6        58   68   .07         .28   
  Non-dom c 39.5  34.9  7.9  14.3        47   69  -.11         .06  
SCT (errors) 47.8  88.8  22.6  32.4        91 160  -35d        -.48d  
WMS-III (correct)         
  Log Mem 1 10.1  -  3.1  -         -    -  .58e       .52e  
  Log Mem 2 10.0  -  12.9  -         -      -  .54e       .50e  
  Vis Rep 1 10.4  -  2.8  -         -    -     -             -  
  Vis Rep 2 10.4  -  2.8  -         -    -     -             -  
  MC 9.8  -  2.6  -         -    -     -             -   
SDMT (correct)        
  18-34 (age) 54.4  20.3f  7.1  -       38    -          .91g  
  35-54 (age) 48.9  -  8.5  -       58    -     
a FSIQ correlation 
b HVDT total score correlation with WISC-R 
c males only scores 
d correlations with WAIS-R 
e based upon Auditory Immediate and Delayed Primary Indexes of WMS-III  
f age range of 18-57 with brain trauma 
g based on WAIS-R Digit Symbol subtest (Morgan & Wheelock, 1992) 
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the respective test manuals unless denoted otherwise. Dashes in Table 2 represent 

data that were not available or reported in the test manuals. 

In Table 2, the means, standard deviations, and range of scores for TPT, TMT-A, 

TMT-B, FOT, and SCT were obtained from the Halstead Russell Neuropsychological 

Evaluation System manual (Russell & Starkey, 1993).  The WAIS®-R IQ test 

(Psychological Corporation, San Antonio, Texas) correlation with the SCT was obtained 

from the Short Category Test, Booklet Format manual (Wetzel  

& Boll, 1987).  The means, standard deviations, and ranges of scores for the written 

SDMT were obtained from the test manual (Smith, 2002), grouped by age and with 12 

years or less of education.  Correlations of the TMT-A, TMT-B, and WMS-III with the 

WAIS-III were obtained from the WAIS-III/WMS-III Technical Manual (2002, p.164).  

For purposes of the data analysis, the following tests were grouped in the verbal 

trait category that reflects language development, verbal fluency, verbal memory 

abilities, word knowledge, comprehension, abstract reasoning, and extent of 

educational learning: WASI VIQ, WMS-III Logical Memory I and II, and WMS-III Mental 

Control (Broshek & Barth, 2000; Psychological Corporation, 1999, 2002). The 

performance trait category, in which tests assess motor, sensory, tactile, and 

visuospatial functions, included the following tests: WASI PIQ, HVDT (shape/size), 

TMT-A, TMT-B, FOT, TPT, SDMT, SCT, and WMS-III Visual Reproduction I and II 

(Broshek & Barth, 2000; McCarron & Dial, 1986; Psychological Corporation, 1999, 

2002; Smith, 2002). 
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Procedures 

Test Administration and Data Collection 

The HSRCNES, that included the WASI, was administered at Hot Springs 

Rehabilitation Center in Hot Springs, Arkansas by a licensed psychologically trained 

examiner in neuropsychological test administration, following a referral from the medical 

rehabilitation unit or the vocational training unit of the rehabilitation facility. Test 

administration typically took three hours or more with some variance due to the patient 

or client availability and test-taking tolerance. A licensed psychological examiner 

administered and scored the results, and a licensed psychologist trained in 

neuropsychology interpreted the scores. 

A research application regarding this study was submitted to the University of 

North Texas Institutional Review Board for the protection of the rights and welfare of 

human subjects in research.  Upon review, permission was granted to proceed with the 

study.  Permission was also obtained from the administration of the Hot Springs 

Rehabilitation Center to review patients’ neuropsychological assessment reports and to 

observe test administration with the explicit understanding that information would be 

kept confidential and anonymous for purposes of research.  Data were collected using 

each participants’ raw test scores from the HSRCNES.  Then the neuropsychological 

test scores were converted into standardized scores for statistical manipulation and 

coded on a spreadsheet.  

The HVDT scores were converted for right hand and left hand, shape and size 

scores into Standard scores (M = 100, SD = 15, range 85-115).  The TMT-A, TMT-B, 

FOT, TPT, and WMS-III subtests scores were converted into Scaled scores  
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(M = 10, SD = 3, range 7-13). The raw score conversions for the TMT-A, TMT-B, FOT, 

and TPT were obtained from demographically adjusted neuropsychological norms by 

Heaton, Grant, and Mathews (1991). The SCT score was converted by younger age 

group (< 45 years) and older age group (> 46years) into normalized reversed T-scores  

(M = 50, SD = 10, range 40-60). The SDMT score was converted from a written mean 

score by age and level of education to a Standard Deviation unit.  The WASI FSIQ, VIQ, 

PIQ, and subtest scores were entered on the spreadsheet. The VIQ-PIQ discrepancy 

was determined by subtracting the PIQ from the VIQ, and the resulting “difference 

score” was treated as an absolute number. Then, the difference score was entered into 

the data base. Appendix A lists the demographic data and individual scores of all 

participants in the study. Appendix B provides the minimum and maximum score 

ranges, means, and standard deviations of the overall descriptive data developed in the 

study. 

Procedural Issues  

 Although comparative analysis of the clinical group with a normative group would 

have been methodologically preferable, no such normative group was available. 

Comparison to premorbid IQ in the clinical group also was not available for prediction of 

cognitive impact.   

In some instances, participants had incomplete scores on parts of the WASI and 

HSRCNES test battery due to non-cooperation, fatigue, or inability to speak.  Therefore, 

10 participants were omitted from the study due to insufficient data.  Some participants 

could not perform parts of the neuropsychological tests due to upper extremity 

paralysis, weakness, or spasticity. However, such motoric deficits are common in TBIs, 
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CVAs, and some ONCs.  Therefore, they were included in the study by using the norms 

from Heaton, Grant, and Mathews (1991) that convert raw scores from the HRNB to 

Scaled scores, i.e., M = 10, SD = 3, range is 0-19.  Subtests that the participant could 

not complete properly were assigned the lowest Scale or Standard score derived from 

non-demographic, corrected norms found in Heaton et al. (pp. 46-47).  According to 

Heaton and his colleagues, Reitan conducted extensive research on score conversion 

and concluded empirically that scores should not be demographically corrected. He 

reasoned that exceeding the cut-off score on any neuropsychological instrument is 

indicative of a deficit regardless of age, gender, and educational level such that 

demographic correction runs a high risk of false positive results. 

Next, this study did not control for the risk factors described by Binder (1997) in 

which he attributed prolonged cognitive impairments to premorbid psychosocial issues. 

He listed risk factors such as advanced age, pre-existing psychological disturbance, 

occupational status, limited education, female gender, and prior head injuries. However, 

these factors were taken into consideration in drawing conclusions from the results. 

Another concern in evaluating individuals with head injuries is the possible 

confounding issue of depression that has been found to occur in 25-50% of this patient 

population (Atteberry-Bennett, Barth, Lloyd, & Lawrence, 1986). Sherman, Strauss, 

Slick, and Spellacy (2000) studied 175 adults and determined 33% showed depressive 

symptoms, but they noted the level of depression was not correlated to the severity of 

the head injury. Cicerone and Kalmar (1997) did not find a significant difference in the 

neuropsychological status of individuals with mild head injuries, with or without a history 

of depression.  Whether or not depression factors into an individual’s cognitive 
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functioning, essentially the issue is to determine the presence of cognitive deficits with a 

screening tool, independent of causation. 

Analysis of Data 

Demographic information and test scores were entered into a computer data 

base and analyzed by using Microsoft SPSS Base 11.01 (2001). By examining the 

relationship of scores on one instrument to scores on other instruments in Hypothesis 1, 

the statistical analysis assessed the convergent and discriminant validity of the WASI’s 

ability to measure similar constructs as the neuropsychological test scores.  A  

multitrait-multimethod matrix (MTMM) was constructed following Campbell and Fiske’s 

(1959) model for determining convergent and discriminant validity. The matrix had two 

traits: verbal and performance.  The matrix compared two methods: the WASI and the 

HSRCNES.  The MTMM presented the intercorrelations resulting when each of the two 

traits was measured by several test methods. The MTMM analyzed which 

neuropsychological tests were held distinctively in common with the WASI VIQ and PIQ. 

Based upon the matrix, the WASI VIQ was expected to correlate significantly 

higher with the verbal subtests of the HSRCNES and significantly lower with the WASI 

PIQ and the motoric and nonverbal subtests of the HSRCNES.  Likewise, the PIQ was 

expected to correlate significantly higher with the motoric and nonverbal subtests of the 

HSRCNES and significantly lower with the VIQ and the verbal subtests of the 

HSRCNES. The verbal measure was comprised of the WASI VIQ, the  

WMS-III Logical Memory I and II, and WMS-III Mental Control.  The performance 

measure was comprised of the WASI PIQ, HVDT, TPT, TMT-A, TMT-B, FOT, SCT, 
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SDMT, and WMS-III Visual Reproduction I and II.  Intercorrelations were examined 

among the tests and traits. 

For Hypothesis 2, a one way Analysis of Variance (ANOVA) was conducted to 

determine if the WASI VIQ-PIQ absolute difference scores discriminated in predicting 

severity of disability ratings.  The mild disability group was expected to differ 

significantly from the severe disability group. Based on ANOVA, if significant difference 

existed between severity groups, then further analysis (MANOVA) would be conducted 

to determine which subtests of the WASI seemed to discriminate between severity 

groups as postulated in Hypothesis 3. For Hypothesis 3, the four WASI subtests were 

compared among the severity groups to determine if Vocabulary and Matrix Reasoning 

equally detected CD as a shortened version of the WASI. 

Post hoc, a regression analysis through Pearson correlations was conducted.  

This analysis was intended to determine which of the HSRCNES tests could account for 

the PIQ and VIQ variance. Additionally, the TBI group was compared through 

multivariate analysis to the other four diagnostic groups as a whole to determine 

whether distinctive differences existed among them. 
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CHAPTER III 

RESULTS AND DISCUSSION 

This chapter presents the results of the data analysis and a discussion of the 

findings and implications. Recommendations for future research are also addressed. 

Results 

Research Hypothesis 1 

Based upon performance and verbal traits, convergent and discriminant validity 

among the WASI™ intelligence test’s (Psychological Corporation, San Antonio, Texas) 

PIQ and VIQ and the HSRCNES verbal and performance test methods was examined 

by a Multitrait Multimethod Matrix (MTMM) proposed by Campbell and Fiske (1959). 

The matrix presents all of the intercorrelations resulting when each of the 2 traits were 

measured by each of the several methods. Each test applied in the study for 

measurement purposes was a trait-method unit, specifically a union of a particular trait 

content with measurement procedures. The MTMM is presented in Table 3. According 

to the four criteria of Campbell and Fiske’s MTMM, convergent and discriminant validity 

did not meet the validity diagonal of the matrix as found in bolded, italicized text. 

However, overall average correlations among the different methods to measure the 

Verbal trait indicated moderate convergent validity with verbal measures, and low 

average correlations among the performance measures which indicated discriminant 

validity (Betz & Weiss, 2001). Average correlations among motoric and nonverbal 

measures indicated low convergent and discriminant validity of the Performance trait. 

Therefore, Hypothesis 1 is moderately supported in confirming convergent validity 

among all verbal measures of the Verbal trait and moderately confirms convergence 
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Table 3 
 
Multitrait-Multimethod Matrix of Correlations Among Measures of Performance & Verbal Traits 
                                                                                       Performance                                                                                          Verbal            
 Measure 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

 Performance    

1 WASI PIQ 1   

2 HVDT R SP .487 1  

3 HVDT R SZ .309 .385 1  

4 HVDT L SP .242 .335 .066 1  

5 HVDT L SZ .308 .229 .388 410 1  

6 TMT-A .502 .491 .313 .362 .275 1  

7 TMT-B .481 .512 .246 .351 .283 .739 1  

8 FOT-R .367 .436 .247 .307 .073 .537 .422 1  

9 FOT-L .342 .249 .047 .459 .170 .423 .276 .617 1  

10 TPT .401 .585 .191 .457 .231 .633 .565 .406 .294 1 

11 SDMT .466 .436 .050 .262 .115 .387 .514 .391 .214 .379 1

12 SCT .656 .259 .166 .216 .114 .303 .362 .201 .258 .329 .409 1

13 WMSIII-VR1 .498 .329 .171 .229 .174 .450 .478 .291 .242 .354 .390 .408 1

14 WMSIII-VR2 .302 .337 .081 .183 -.088 .275 .317 .306 .249 .254 .350 .235 .600 1

 Verbal    

15 WASI VIQ .492 .253 .104 .105 .234 .432 .413 .373 .189 .355 .488 .385 .496 .301 1

16 WMSIII-LM1 .334 .180 -.037 .045 -.043 .384 .423 .233 .169 .234 .377 .267 .447 .387 .572 1

17 WMSIII-LM2 .255 .256 .117 .055 -.034 .365 .409 .249 .157 .200 .408 .173 .505 .527 .513 .870 1

18 WMSIII-MC .501 .360 .125 .288 .074 .482 .554 .517 .388 .451 .592 .302 .356 .327 .560 .593 .579 1

N=73 Note. Italicized numbers represent the validity diagonal, p<.01 
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among some of the motoric and nonverbal measures of the Performance trait. 

Upon further investigation, moderate intercorrelations were found between 

measures and traits based upon two-tailed Pearson correlations at alpha = .01 

level of significance (Table 3, columns 1 & 15).  Associations between measures and 

traits ranged from .242 to .656 in the performance methods with the Performance trait 

and .513 to .572 in the verbal methods with the Verbal trait. Of clinical relevance, the 

WASI VIQ moderately correlated with the WMS®-III memory test (Psychological 

Corporation, San Antonio, Texas) LM1, LM2, and MC at r = .572, r = .513, and r = .560 

respectively.  The WASI PIQ similarly correlated with SCT (r = .656), TMT-A  

(r = .502), WMS-III VR1 (r = .498), HVDT right shape (r = .487), and TMT-B (r = .481). 

Research Hypothesis 2 

Based upon ANOVA, the absolute difference between VIQ and PIQ scale scores 

compared to the three severity of disability groups did not yield statistically significant 

differences (df = 2, MS = 14.631, F = .200, p<.05, significance = .819). The VIQ-PIQ 

discrepancy did not adequately predict the severity of the participants’ CD. However, a 

statistical difference was observed among the means of the VIQ and PIQ scales  

Table 4 
 
T-Tests for VIQ and PIQ Means Among Severity Groups                                      
WASI Scales                    M                 SD              SE               F            t 
VIQ     Mild      87.91 11.04 1.89 .217     5.547 
           Severe  68.92 8.84 2.45  
 
 

  

PIQ     Mild  95.97 11.26 1.93 .127 7.647
           Severe  68.62 10.12 2.81  

 
Note. Mild n = 34, Severe n = 13, df = 45, p<.01, significance = .000
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between the mild and severe groups as found in Table 4. Levene’s Test indicated 

equality of variance at .644 and .732, demonstrating a significant two-tailed t-test for 

VIQ and PIQ respectively.  

As an alternative approach to evaluating the sensitivity of the WASI, the 

difference between highest and lowest subtest score scatter of the WASI was analyzed. 

Based upon MANOVA, no significant differences were found (df = 2,  

MS = 22.717, F = .493, p<.05, significance = .613). Table 5 details the distribution of 

absolute VIQ-PIQ difference and WASI high-low subtest differences among the severity 

groups.  Distributions by individual diagnostic groups of VIQ-PIQ can be found in 

Appendix C. 

Table 5 

Absolute VIQ-PIQ and WASI High-Low Subtest Distributions by Severity Rating 
Measure                         VIQ-PIQ Difference 

N     M        SD                SE 
Mild    34            12.82                7.060    1.211 

Moderate    26            13.65              10.162    1.993 

Severe   13            11.85       8.620    2.391 

Total    73            12.95       8.456      .990 

          Min/Max  WASI Subtest High-Low Difference                                   

Mild  4-28  34            15.21            6.390          1.096  

Moderate   5-31  26            16.88       6.860              1.345 

Severe 4-32  13            16.54       7.644          2.120 

Total  4-32  73            16.04       6.740                      .789 
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Further investigation of the WASI actual subtests’ potential to estimate severity of 

disability was conducted using MANOVA to determine the relationship between the 

subtests as predictors and the severity of disability. Results appear in Table 6. The 

individual subtest scores yielded a statistically significant difference as noted by Wilks’ 

Lambda = .435 (df = 2, F = 8.632, p<.05, significance = .000). Thus, subtests did 

discriminate among severity groups based upon between-subject effects in the 

expected direction. 

Table 6 
 
Univariate ANOVA for WASI Subtests as Predictors of Severity of Disability 
Measure df MS F  
WASI Subtests      
    
           Vocabulary 2 1190.184 20.423  
     
           Block Design 2 1360.279 19.245  
     
           Similarities 2 881.980 13.399  
     
           Matrix Reasoning 2 2097.369 21.480  
Note. N=73, Wilks’ Lambda = .435, significance = .000 

Research Hypothesis 3 

Analysis was conducted using the Tukey HSD (p<.05) to determine which 

severity groups differed by which WASI subtests. Results are found in Table 7. Among 

all of the WASI subtests, the mild CD group scores were statistically, significantly higher 

than the severe group. However, among the verbal subtests, Vocabulary did not yield a 

significant difference between the moderate and severe group, yet the Similarities did. 

Furthermore, among the performance subtests, the Block Design distinguished the 

moderate and severe groups more so than Matrix Reasoning. Therefore, as an 

unexpected finding, the shortened, two-subtest version of the WASI  
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Table 7 
 
Tukey HSD Analysis of  WASI Subtests Mean Difference Among Severity Groups 
WASI         Rating           M Diff.           SE Sig. 
Vocabulary Mild-Severe  13.74   2.489 .000 
 Mod-Severe 3.92 2.593 .291 

 
Block Design   Mild-Severe 16.53 2.742 .000 
    Mod-Severe 8.96 2.856 .007 
   
Similarities    Mild-Severe 13.25 2.646 .000 
    Mod-Severe 7.00 2.756 .035 
 
Matrix Reasoning 

 
Mild-Severe 19.95 3.222

 
.000 

  Mod-Severe 9.23 3.357 .020 
Note: N=73, Mod = Moderate, p<.05 

did not demonstrate the predictive strength as found with Similarities and Block Design 

subtests. 

Post Hoc Analyses 

A multiple regression analysis was performed to determine if motoric and 

nonverbal neuropsychological tests of the HSRCNES predicted PIQ as the dependent 

variable. Based upon the regression analysis, it was found that the prediction of motoric 

and nonverbal tests could account for 63% (r2 = .632, df = 13, MS = 848.641, F = 7.791, 

significance = .000) of the PIQ variance. Overall motoric and nonverbal 

neuropsychological test did fairly well to explain PIQ. The analysis proceeded to 

determine the level of variable importance in predicting PIQ and VIQ and to what 

degree. According to the Beta weights, which carve up the variance explained but not 

the overlap attributed in the regression, SCT, HVDT right shape, HVDT left size, and 

TMT-A did a fair amount in predicting PIQ.  In order to determine the unique contribution 

of each of these neuropsychological tests, structure coefficients were calculated. 

Results are reported in Table 8. Of these four neuropsychological tests, SCT, TMT-A, 
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and HVDT right shape appeared to be the most predictive of PIQ determined by 

structure coefficients. Strongest of the tests was the SCT that explained 68% of the 

variance accounted for in PIQ. 

Table 8 
 
Beta Weights and Squared Structure Coefficients of Selected HSRCNES Tests 
 
Predictor                             Beta            r         Squared Structure Coefficients 
Performance              

HVDTRP 
 

.227 
   
  .61 .372

 
(37%) 

HVDTLZ .180   .30 .09 (09%) 
TMT-A .179   .63 .396 (40%) 

SCT .472 .825 .680 (68%) 
Verbal 

WMSIII-LMI .391 .902    .813     (81%) 
WMSIII-MC .343 .883    .779     (78%)       

Note. r = structure coefficient 

Next, a multiple regression analysis was performed to determine if the verbal 

neuropsychological tests of the HSRCNES predicted VIQ. Results indicated that verbal 

neuropsychological tests accounted for 40% (r2 = .402, df = 3, MS = 1523.75,  

F = 15.491, significance = .000) of the variance in VIQ. Beta weights demonstrated that 

more credit could be given to WMS-III LM1 and MC in explaining VIQ. Structure 

coefficients further revealed that these tests account for VIQ at 81% and 78% 

respectively. These results also appear in Table 8. 

Of special note, structure coefficients are critical in the interpretation of variable 

importance, according to Henson (2002). Even though the effect size of R2 is the 

percentage of variance in the dependent variable that can be explained by the predictor 

variables, more important to this study was determining which variables accounted for 

most of the variance, that is, which of the HSRCNES tests were most predictive of the 

WASI verbal and performance measures for the purpose of detecting CD. Some Beta 
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weights can appear arbitrarily larger than others, inaccurately attributing prediction of 

one variable versus another, especially when predictors are correlated. However, 

structure coefficients provide the make up of the effect represented by PIQ and VIQ.  

Thus, Beta weights show researchers which variables account for the effect, then 

structure coefficients show researchers what variable could have received credit for the 

effect. 

Another post hoc analysis was done to determine if the TBI group was 

significantly different from the other four diagnostic groups regarding means and 

standard deviations of the WASI VIQ, PIQ, and subtests by multivariate tests. WASI 

subtest comparisons are found in Appendix D. Appendix E shows the means, standard 

deviations, and range comparisons of the WASI and HSRCNES between the TBI group 

and the other four diagnostic groups combined.  Based upon MANOVA, no statistically 

significant difference between the groups was found among the WASI scores (Wilks' 

Lambda = .918, df = 1, F = .984, p<.05, significance = .443). Upon observation, 

Vocabulary, Block Design and Matrix Reasoning shared a greater mean difference 

between the two groups (TBI vs. the other four groups combined), whereas Similarities 

had relatively similar means between the two groups.  A greater standard deviation was 

observed in the Vocabulary subtest but not in the other subtests. 

Finally, analysis was run to evaluate the Pearson two-tailed correlations between 

the individual tests of the HSRCNES and the WASI VIQ-PIQ total and absolute 

differences. Among the neuropsychological tests, statistically significant correlations 

were found only among HVDT right shape (r = .306, p<.01 ) and HVDT right size  
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(r = .243, p<.05) with total VIQ-PIQ difference; and SCT (r = .276, p<.05 ) with absolute 

VIQ-PIQ difference and SCT (r = .373, p<.01 ) with total VIQ-PIQ difference.  These 

findings further support the interaction of the SCT and HVDT with the WASI in possibly 

detecting CD. 

Discussion 

Convergent and discriminant validity was moderately supported between the 

WASI and the neuropsychological tests of the HSRCNES per Hypothesis 1. Individual 

observation of various intercorrelations within the MTMM between the verbal and 

performance measures in relationship to Verbal and Performance traits contained 

valuable information. Post hoc analysis revealed the SCT, TMT-A, and HVDT right 

shape explained a major portion of PIQ. Of surprise in the study results, the major 

Halstead-Reitan neuropsychological tests such as the FOT, TPT, TMT-B, and SDMT 

were not significant predictors for PIQ. This finding disconfirms the current widespread 

practice among neuropsychologists to rely heavily on these tests to diagnose 

impairment in performance skills associated with CD. However, the WMS-III LM1,  

LM2, and MC explained major portions of VIQ, a finding that was expected. 

A factor that may have confounded the level of significance within convergent 

and discriminant validity is the fact that a number of the neuropsychological tests have 

both verbal and performance features. Performance tests such as the SDMT, WMS-III 

VR1, SCT, and TMT-B require skills such as verbal reasoning, recall, and simply 

knowing the alphabet. Furthermore, tests that are timed to evaluate processing speed 

such as the TMT-B, FOT, and SDMT may impact the convergent validity among the 

Performance trait in comparison to the non-timed tests. 
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As another finding, the WASI did not statistically discern the levels of CD 

impairment based upon VIQ-PIQ differences or among the subtests scatter in 

Hypothesis 2. The study’s results are inconsistent with previous research such as 

Zubicaray, Smith, and Anderson’s (1996) study using short forms of the WAIS®-R IQ 

test (Psychological Corporation, San Antonio, Texas) with 100 patients referred for 

neuropsychological evaluations that yielded 70% detection of cognitive impairment by 

VIQ-PIQ difference.  Other studies have found VIQ-PIQ difference as significant among 

individuals with organic brain syndrome, brain lesions, and cerebral disease, but the 

VIQ-PIQ difference is typically large (Bornstein, 1983; Groth-Marnat et al., 2000; 

Wechsler, 1958). Groth-Marnat et al. reported a difference of 9 points between VIQ and 

PIQ as significant. The WASI manual reported VIQ-PIQ difference of 8.51 (p<.05) as 

statistically, but not necessarily clinically, significant. Yet, the base rate or frequency of 

VIQ-PIQ difference in the WASI standardization sample revealed that about 50% of the 

adult sample differed by at least 8-9 points among the IQ scales (Psychological 

Corporation, 1999). Given the variance in VIQ-PIQ difference among normal and patient 

populations, Bornstein cautioned VIQ-PIQ difference was not an index of CD, only an 

indicator. Groth-Marnat and his colleagues also cautioned the potential to over-interpret 

the VIQ-PIQ difference that may actually be due to the influence of outside factors such 

as age, education, race, and gender rather than CD itself. Interpreting WASI VIQ-PIQ 

difference as an indication of, as well as the level of severity of, CD was not supported 

by the results of this study. VIQ-PIQ discrepancy is an accepted practice to detect CD, 

but caution should be given in interpreting the WASI VIP-PIQ difference. However, it 
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should be noted that a large discrepancy between WASI VIQ and PIQ is indicative of 

CD when supported by a diagnosis of traumatic brain injury. 

In summary, the study results contributed further to the inconsistency in the 

professional literature regarding the significance of VIQ-PIQ difference in relationship to 

CD, and may weaken the argument of the value of VIQ-PIQ differences. Yet, using 

WASI VIQ-PIQ difference to detect mild CD may not be a reliable, diagnostic measure. 

As a consideration of the study results, the lack of sensitivity of the WASI to detect CD 

based upon the VIQ-PIQ difference may be a result of the reduction in the number of 

subtests as an abbreviated IQ test. Other Wechsler instruments such as the WAIS-R 

and WAIS®-III (Psychological Corporation, San Antonio, Texas) are comprised of 11 

and 7 subtests respectively in which more information can be gathered regarding the 

patient’s or client’s capabilities. The possibility exists that having less sampling of the 

individual’s cognitive abilities as a result of fewer subtests may over-generalize or 

under-specify the presence of CD. Therefore, VIQ-PIQ discrepancy obtained from a full 

WAIS test battery may be more representative or finely tuned to detect cognitive 

impairment than is the VIQ-PIQ discrepancy obtained from the WASI. 

Nevertheless, WASI FSIQ, VIQ, and PIQ scores may have clinical relevance for 

the diagnosis of CD. Table 9 compares WASI mean scores of the current sample, a 

sample of 14 people diagnosed with TBI from the WASI manual, the matched control 

sample of the WASI TBI study, and the population sample reported in the manual. The 

current sample’s WASI scores are similar to the WASI manual’s TBI scores and 

noticeably lower than the manual’s control group in its TBI study and the population 

sample. Based upon one-tailed t-tests between the study sample compared to the 
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manual’s control group from its TBI study and the population sample, significant 

differences were found between the groups for FSIQ, VIQ, and PIQ as reported  

in Table 9.   

Table 9 
 
T-test Comparisons of IQ Score Means between the Study, WASI TBI, WASI TBI 
Control Group, and WASI Population Samples 
Measure                          M    SD  df SE            t  
 
Study 
n=73           FSIQ  81.56  13.27   1.55    
        VIQ  80.52  12.56   1.47 
        PIQ  86.29  15.57   1.82 
 
WASI TBI 
n=14           FSIQ  81.36  14.54  72           .13 
       VIQ  83.07  15.05          1.73 
       PIQ  82.43  17.50        2.12 
 
WASI Control 
n=14          FSIQ  97.29  10.45  72              10.13 
      VIQ  94.79  13.82           9.71 
      PIQ          101.36  11.87                         8.27 
 
WASI Population 
n=248          FSIQ  104.0  14.7  72    14.45 
  VIQ  104.1  15.2      16.04 
  PIQ  102.8  14.5        9.06  
Note. Critical Value = 2.38, (n=73), p<.01 
 
 Although the results of this study did not support the use of VIQ-PIQ discrepancy 

to differentiate between levels of severity of CD, the results did support the 

use of WASI actual scores to differentiate between possible CD and likely absence of  

clinically significant CD. For screening purposes to suspect CD, the cut off IQ score of 
 
89 is suggested in the average population which is consistent with qualitative 

classifications of the Wechsler scales for the FSIQ, PIQ, and VIQ and the findings in the 

current sample (see Appendix E).  Exception should be made for individuals with 
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premorbid high IQs in which they may still test higher than a FSIQ of 89, yet have 

significant cognitive impairment. Subtests’ T score cut off of 40 is suggested which is 

one standard deviation from the WASI subtests’ mean. This cut off score is supported 

by the results of various studies of individuals with cognitive impairment (Psychological 

Corporation, 1999) and the current sample (see Appendix D). To summarize, according 

to the results of the study, the WASI still offers clinical value in efficiently predicting 

cognitive deficits that may interfere with the therapeutic process and work capacity.  

As stated in Hypothesis 3, a shortened form of the WASI administering the 

Vocabulary and Matrix Reasoning was not fully supported as having equal predictive 

value as the four tests as noted in Table 7. However, Similarities and Block Design 

subtests were found to be somewhat more sensitive to CD or at least to severity of 

disability which is contrary to the WASI manual. Previous studies with other WAIS 

instruments found Similarities was more predictive than Vocabulary (Groth-Marnat  

et al., 2000; Reitan & Wolfson, 1993).  Furthermore, Block Design was found to be more 

sensitive than Matrix Reasoning in detecting CD, consistent with the findings of Crisp 

(2002), Warrington et al. (1986), and Donders et al. (2001). Based upon this study and 

previous research findings, a combination of Similarities and Block Design seems best 

for screening CD when a shortened version of the WASI is administered. 

 Another factor that may have impacted the results of this study overall is the 

variance among individuals with TBI.  This population has been a perpetual challenge to 

the treatment community. Cognitive impairments and features are unique among each 

individual in this population making it difficult to specify generalized patterns of behavior, 

more or less assess them.  Additionally, many risk factors influence the extent of 



 

 76 
 
 

 

impairment from a brain injury such as advanced age, pre-existing psychological 

disturbance, occupational status, limited education, and prior head injuries.  The 

variables are difficult to control in narrowing down specific cognitive deficits without 

objective testing. Yet, in reality, even objective testing sometimes cannot accurately 

discern the extent of impairment. 

 Essentially, additional research is needed to determine the generalizability of this 

study.  This study needs to be replicated in other clinical settings and rehabilitation 

facilities as well as in other geographic locations for a broader representative sample 

with the use of the WASI.  Expansion of the research is recommended to determine the 

association among the types and location of brain injury in relationship to test 

performance that would further explore the impact of verbal and performance variance. 

Finally, a factor analysis would be beneficial in determining which WASI subtests load 

towards specific neuropsychological tests that may support or modify the conclusions of 

this study. 

In conclusion, the results of the study hold several implications for counselors 

who, in the beginning stages of the rehabilitation planning process, conduct initial 

screenings for diagnosis of possible CD and determine need for referral to more 

comprehensive neuropsychological screening to evaluate the nature and severity of the 

disability. The methods identified in this study may also be beneficial for mental health 

counselors to use who suspect CD may be impacting the psychotherapeutic process. 

Until further investigation of WASI applications is undertaken, it is suggested that the 

counselor initially administer the Similarities and Block Design subtests of the WASI.  If 

low scores result, the counselor is recommended to administer the remaining two WASI 
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verbal and performance subtests along with the brief neuropsychological tests SCT and 

TMT-A. Although the WASI VIQ-PIQ difference is not substantially useful to differentiate 

severity of CD, Verbal and/or Performance subtest scores below 40 may be considered 

to be indications of possible CD. In addition, the greater the SCT score over 60 (M = 50, 

SD = 10) and the lower the TMT-A score below 7 (M = 10, SD = 3), the greater the likely 

severity of CD. Thus, if such scores coexist with the low WASI scores, the diagnosis of 

possible CD is strengthened, and the counselor’s referral of the client for 

comprehensive neurological assessment appears to be more justified. 

Finding effective screening tools for counselors to predict success and determine 

appropriate use of services is essential in today’s clinical practice. Counselors can 

benefit from administering the WASI in a traditional sense to estimate IQ.  However, the 

WASI offers potential to detect CD that will allow the counselor to identify the need for 

further evaluation and a feasible outcome in psychotherapy and rehabilitation for the 

maximum value. 
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APPENDIX A 
 

DEMOGRAPHIC CODES AND NEUROPSYCHOLOGICAL TEST SCORES  

DATA TABLE 
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         Demographic Codes and Neuropsychological Test Scores Data Table 
 
 Row# Ref# Age Gender Ed SE-Y/N Dx Dx_tbi 

1 100102 27 1 12 1 1 1
2 101502 46 1 11 0 1 1
3 101702 19 1 12 1 4 5
4 103102 30 1 12 1 4 5
5 110502 19 1 12 1 4 5
6 111902 29 1 12 0 5 5
7 120502 45 2 12 0 5 5
8 121002 19 1 12 1 4 5
9 12103 19 1 11 0 4 5

10 12303 20 1 12 0 1 1
11 20403 26 1 9 1 4 5
12 21803 20 1 8 0 4 5
13 022703 52 1 12 0 2 5
14 030303 39 1 12 0 1 1
15 030603 30 2 12 0 5 5
16 032003 28 1 13 0 1 1
17 040303 49 2 11 0 1 1
18 041703 19 1 12 0 4 5
19 050103 30 1 8 1 4 5
20 052903 38 1 12 0 1 1
21 080503 57 1 8 0 2 5
22 081903 35 1 14 0 1 1
23 80703 19 2 12 0 1 1
24 082103 23 1 11 0 1 1
25 101403 50 1 10 0 1 1
26 062502 19 1 12 1 1 1
27 052102 20 1 11 0 1 1
28 051602 21 1 12 1 3 5
29 060402 48 1 11 0 1 1
30 061802 18 2 12 1 4 5
31 062702 31 1 12 0 1 1
32 070202 32 1 11 0 5 5
33 071102 20 1 9 0 5 5
34 100302 19 1 12 1 3 5
35 090903 19 1 12 1 3 5
36 091803 19 1 12 1 3 5
37 100203 19 1 12 1 5 5
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              Demographic Codes and Neuropsychological Test Scores Data Table 
 
 

 Row # SevRat Domhand FSWASI VSWASI PSWASI AB_VPsdi VPsdiff
 1 2 1 84 78 93 15 15
 2 3 1 66 69 70 1 1
 3 1 1 83 77 93 16 16
 4 1 1 78 74 88 14 14
 5 2 2 71 78 67 11 -11
 6 1 1 87 80 99 19 19
 7 1 1 91 88 97 9 9
 8 1 1 79 82 79 3 -3
 9 1 1 85 86 88 2 2
 10 1 1 105 99 109 10 10
 11 2 1 80 78 86 8 8
 12 2 1 98 85 112 27 27
 13 3 1 60 64 63 1 -1
 14 3 1 73 78 70 8 -8
 15 1 1 80 88 77 11 -11
 16 1 1 95 100 90 10 -10
 17 2 1 82 89 77 12 -12
 18 1 1 107 98 116 18 18
 19 1 1 89 77 106 29 29
 20 2 1 69 63 79 16 16
 21 1 1 86 80 95 15 15
 22 2 2 91 77 109 32 32
 23 3 1 67 81 54 27 -27
 24 1 1 104 92 116 24 24
 25 2 2 87 89 88 1 -1
 26 2 1 73 73 77 4 4
 27 3 1 54 54 81 27 27
 28 3 2 64 73 58 15 -15
 29 1 1 88 80 99 19 19
 30 2 1 83 97 72 25 -25
 31 1 1 90 90 93 3 3
 32 1 1 86 97 79 18 -18
 33 2 1 88 85 95 10 10
 34 2 1 67 72 67 5 -5
 35 2 1 59 58 66 8 8
 36 3 1 59 58 67 9 9
 37 2 2 68 71 70 1 -1
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           Demographic Codes and Neuropsychological Test Scores Data Table 
 

        
 Row # VocWASI BDWASI SimWASI MRWASI RPhvdt RZhvdt LPhvdt 

1 32 48 39 44 100 115 24 
2 25 32 29 27 25 100 100 
3 34 48 35 43 115 70 115 
4 35 34 29 50 115 115 115 
5 35 31 35 25 115 40 85 
6 36 39 37 60 115 25 115 
7 39 45 45 52 115 85 100 
8 38 34 38 39 100 100 100 
9 34 46 46 39 85 115 85 

10 44 56 55 57 115 55 115 
11 32 49 39 32 100 55 115 
12 35 55 44 61 115 55 100 
13 20 31 28 20 70 115 24 
14 39 28 32 32 24 24 70 
15 42 32 42 37 70 55 100 
16 50 44 51 44 100 115 115 
17 36 36 50 34 115 85 100 
18 48 60 50 59 115 61 115 
19 32 57 37 52 115 130 100 
20 20 45 27 27 115 130 115 
21 34 47 40 47 85 70 85 
22 33 58 35 54 70 130 55 
23 34 21 41 20 55 25 24 
24 42 60 48 59 115 85 70 
25 38 37 49 47 100 70 100 
26 34 34 28 35 40 55 100 
27 19 32 19 43 24 24 85 
28 24 25 37 20 100 55 55 
29 42 46 31 54 85 61 100 
30 37 28 59 35 85 85 100 
31 39 46 49 45 85 55 100 

 32 46 30 50 43 100 40 100 
 33 35 43 44 51 115 85 55 
 34 26 24 33 31 100 100 115 
 35 20 25 22 29 115 70 70 
 36 20 35 22 20 115 61 100 
 37 20 28 38 31 70 85 115 
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         Demographic Codes and Neuropsychological Test Scores Data Table 
 

      
 Row # LZhvdt partAtmt partBtmt RFT LFT TPT SDM 

1 24 4 4 2 0 8 -3.00
2 70 3 3 9 4 0 -3.00
3 61 7 7 7 8 10 -1.50
4 130 7 7 11 12 7 -3.00
5 61 5 7 7 6 8 -1.00
6 70 6 8 13 11 15 -.50
7 100 8 13 8 9 12 .75
8 130 9 9 8 10 11 .25
9 115 7 7 8 8 7 -2.50

10 61 12 10 7 7 13 -1.00
11 100 8 6 10 12 11 -3.00
12 40 10 5 15 17 8 -1.00
13 40 5 5 5 9 0 -3.00
14 85 3 1 0 5 0 -3.00
15 85 7 8 4 11 1 -2.50
16 115 5 5 16 18 7 -1.00
17 61 6 6 11 10 5 -1.75
18 100 7 7 10 11 16 -.50
19 100 8 9 10 10 12 -2.00
20 100 6 4 11 12 7 -2.00
21 40 5 5 12 11 9 -1.00
22 130 8 10 8 10 5 -1.50
23 24 1 1 5 0 5 -3.00
24 61 12 10 12 13 10 -.50
25 115 13 10 12 9 11 -2.50
26 61 4 8 10 8 3 -2.25
27 55 3 3 0 11 0 -3.00
28 55 7 5 11 10 4 -2.75
29 70 7 6 12 12 6 -.50
30 85 6 7 4 3 10 -.75
31 115 8 7 11 11 4 -.50
32 55 3 8 9 14 12 -.50
33 70 6 6 11 10 6 -3.00
34 85 7 7 12 12 5 -1.00
35 85 5 8 3 7 8 -3.00
36 70 3 4 7 5 9 -3.00
37 61 7 6 3 2 6 -3.00
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         Demographic Codes and Neuropsychological Test Scores Data Table 
 
 

 Row# SCT LM1wms3 LM2wms3 VR1wms3 VR2wms3   MCwms3 WSisubd 
1 48 5 5 2 4 4 16
2 25 2 2 2 3 3 7
3 28 7 7 1 8 9 14
4 36 6 8 5 9 7 21
5 28 7 7 2 2 9 10
6 37 5 7 8 12 9 24
7 44 4 6 6 7 9 13
8 41 8 7 5 3 7 5
9 47 3 5 3 8 4 12

10 44 9 8 8 8 9 13
11 37 4 5 5 3 7 17
12 48 1 1 4 5 7 26
13 23 2 6 2 5 3 11
14 24 3 5 2 5 4 11
15 36 10 10 5 3 9 10
16 48 4 5 3 7 11 7
17 38 7 10 5 7 5 16
18 73 1 1 1 3 9 12
19 45 5 4 3 4 9 25
20 28 2 4 3 3 7 25
21 47 5 7 7 8 10 13
22 45 3 3 3 2 6 25
23 28 6 6 1 3 4 21
24 73 8 7 11 9 9 18
25 32 3 3 6 6 3 12
26 45 3 1 2 2 7 7
27 47 1 1 3 3 1 24
28 24 3 3 4 8 4 17
29 46 6 6 3 5 8 23
30 33 2 3 10 9 3 31
31 45 5 8 7 8 7 10
32 48 7 8 8 8 7 20
33 46 4 4 4 5 3 16
34 40 3 5 2 8 4 9
35 33 1 2 3 5 1 9
36 32 1 2 1 5 1 15
37 61 1 1 1 3 2 18
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             Demographic Codes and Neuropsychological Test Scores Data Table 
 
 
 Row# Ref# Age Gender Ed SE-Y/N Dx Dx_tbi 

38 100703 19 1 12 1 4 5
39 100903 50 1 12 0 1 1
40 102303 19 1 10 1 4 5
41 103003 19 1 11 1 3 5
42 111303 29 1 12 1 4 5
43 070902 47 1 12 0 5 5
44 071602 22 2 9 1 4 5
45 071802 20 1 12 1 4 5
46 072502 24 1 11 0 5 5
47 080602 28 1 12 1 4 5
48 081302 18 2 10 1 4 5
49 082102 31 1 12 0 5 5
50 082202 18 1 10 1 5 5
51 090302 41 2 13 0 1 1
52 090502 19 1 12 1 5 5
53 090902 20 1 12 0 1 1
54 040902 51 2 12 0 1 1
55 032202 22 1 11 0 5 5
56 042302 24 1 7 0 4 5
57 022802 45 1 13 0 1 1
58 021102 30 1 12 1 1 1
59 050902 17 1 10 0 5 5
60 050702 19 2 12 0 1 1
61 040402 18 1 11 1 5 5
62 032602 46 2 10 0 1 1
63 042502 40 1 12 0 1 1
64 030702 20 1 11 0 1 1
65 031402 41 1 12 0 1 1
66 041602 24 1 11 0 4 5
67 31303 43 1 9 0 2 5
68 032703 26 1 12 0 5 5
69 0210904 40 2 12 0 2 5
70 022604 27 1 7 1 4 5
71 100802 20 1 11 0 1 1
72 030404 43 2 12 0 1 1
73 030204 34 1 12 0 1 1
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      Demographic Codes and Neuropsychological Test Scores Data Table 
 
  

 Row # SevRat Domhand FsWASI VSWASI PSWASI AB_VPsdi VPdiff 
38 1 1 85 83 91 8 8
39 1 1 100 100 98 2 -2
40 1 2 70 69 77 8 8
41 2 1 69 74 69 5 -5
42 2 1 84 87 86 1 -1
43 1 1 85 89 84 5 -5
44 1 1 86 81 95 14 14
45 2 1 74 72 83 11 11
46 1 1 111 103 119 16 16
47 2 1 73 84 65 19 -19
48 2 1 79 85 77 8 -8
49 1 1 101 106 96 10 -10
50 2 1 73 73 77 4 4
51 2 1 85 80 93 13 13
52 1 1 94 93 96 3 3
53 1 1 88 87 93 6 6
54 1 1 117 121 108 13 -13
55 1 1 91 82 103 21 21
56 1 1 73 70 82 12 12
57 1 1 87 93 84 9 -9
58 1 1 86 75 101 26 26
59 2 1 71 80 66 14 -14
60 1 1 88 84 96 12 12
61 2 2 80 74 90 16 16
62 1 1 100 94 105 11 11
63 3 1 66 64 72 8 8
64 2 1 82 71 99 28 28
65 1 1 100 89 112 23 23
66 1 2 89 82 99 17 17
67 3 1 55 60 57 3 -3
68 3 1 70 77 65 12 -12
69 2 1 74 55 95 40 40
70 3 1 71 64 84 20 20
71 3 2 78 76 86 10 10
72 3 1 70 78 65 13 -13
73 2 1 73 65 86 21 21
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             Demographic Codes and Neuropsychological Test Scores Data Table 
 

        
 Row # VocWASI BDWASI SimWASI MRWASI    RPhvdt   RZhvdt LPhvdt 

38 29 46 48 43 115 85 115
39 52 46 49 52 100 100 115
40 24 32 30 37 100 70 115
41 33 27 30 31 100 70 115
42 40 33 42 48 85 85 85
43 40 36 46 42 100 100 24
44 35 47 40 47 100 130 100
45 27 32 32 45 115 70 115
46 54 59 50 63 115 100 100
47 32 27 46 26 55 70 70
48 34 27 45 43 100 130 100
49 50 46 57 50 85 85 115
50 30 34 32 35 70 85 115
51 35 41 39 50 115 61 85
52 46 49 45 47 85 115 70
53 38 46 44 45 100 40 100
54 65 46 61 65 85 70 85
55 36 48 40 57 100 55 85
56 23 25 32 51 70 70 100
57 52 45 39 34 70 61 115
58 30 46 35 56 115 115 115
59 35 34 36 20 40 24 70
60 37 46 41 49 85 100 85
61 29 45 35 43 85 85 100
61 43 51 49 56 115 115 85
63 20 26 29 37 24 24 100
64 26 49 31 51 115 70 115
65 47 54 39 62 100 115 100
66 36 43 40 57 85 70 85
67 24 24 20 20 25 40 70
68 30 33 39 20 70 40 85
69 20 47 20 47 115 85 85
70 24 31 24 48 70 130 85
71 34 25 32 57 24 24 40
72 33 29 37 24 40 55 55
73 20 40 30 41 85 61 100
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        Demographic Codes and Neuropsychological Test Scores Data Table 
 

      
 Row # LZhvdt PartAtmt partBtmt RFT LFT TPT SDM 

38 130 8 8 11 10 10 -1.00
39 100 8 8 11 10 11 .00
40 115 9 10 9 9 11 -.50
41 100 7 7 9 9 8 -2.00
42 115 5 5 12 14 9 -2.00
43 24 5 7 13 0 0 .00
44 55 8 7 11 11 8 -1.00
45 85 9 9 14 9 17 -.50
46 130 8 11 11 9 9 -1.25
47 70 4 4 8 8 5 -3.00
48 130 10 6 9 7 19 -2.75
49 61 10 10 13 13 9 -1.50
50 85 1 5 6 6 0 -3.00
51 115 1 4 0 0 0 1.25
52 100 9 7 10 9 10 -2.50
53 100 8 8 10 10 7 -2.50
54 100 7 6 10 11 10 .05
55 61 9 8 14 13 5 -.50
56 85 9 12 9 10 8 -.150
57 130 7 8 10 12 10 -1.75
58 61 9 9 11 13 13 -1.50
59 24 6 9 10 8 10 -1.75
60 130 5 7 9 5 6 -3.00
61 61 4 6 9 9 7 -2.00
62 130 8 10 11 12 9 -1.25
63 85 3 1 0 13 4 -3.00
64 100 4 7 7 9 6 -2.50
65 130 9 9 15 11 8 -.50
66 85 7 6 13 12 8 -1.00
67 40 1 1 6 6 0 -3.00
68 70 3 3 14 14 0 -3.00
69 70 2 4 5 10 4 -3.00
70 130 4 1 5 5 4 -3.00
71 85 1 3 0 1 0 -3.00
72 61 4 4 7 7 0 -2.00
73 40 7 6 15 13 11 -1.00
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      Demographic Codes and Neuropsychological Test Scores Data Table 
 
 

 Row# SCT LM1wms3 LM2wms3 VR1wms3 VR2wms3 MCwms3   WSisubd 
38 43 3 2 6 2 5 19
39 58 9 10 7 11 9 6
40 47 3 5 2 4 10 13
41 28 1 1 1 4 6 6
42 36 1 1 2 4 4 15
43 32 6 9 5 9 9 10
44 41 4 7 10 11 11 12
45 28 1 1 2 6 7 18
46 46 5 6 12 8 10 13
47 28 2 1 1 2 3 20
48 36 4 5 5 2 7 18
49 43 8 8 5 5 9 11
50 41 2 4 3 8 5 5
51 44 2 3 2 2 4 15
52 37 5 7 4 5 7 4
53 28 7 7 6 8 7 8
54 66 11 10 7 10 9 19
55 36 7 6 2 4 7 21
56 43 7 8 3 8 6 28
57 36 4 6 5 4 6 18
58 59 4 6 7 7 7 26
59 45 7 6 6 8 9 16
60 46 5 4 4 1 6 12
61 38 3 3 3 2 6 16
62 39 6 6 3 6 12 13
63 34 4 3 4 6 4 17
64 44 4 4 8 8 4 25
65 67 6 7 13 7 5 23
66 46 6 4 4 10 7 21
67 23 2 2 0 2 2 4
68 34 2 1 1 2 5 19
69 50 1 1 3 8 2 27
70 28 1 2 3 4 1 24
71 41 3 1 1 1 4 32
72 28 1 3 2 3 5 13
73 45 5 6 3 5 7 21
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 Neuropsychological Test Score 
Data Column Titles/Legend 

 
Column Description 
Age Actual years 
Gender 1 = Male, 2 = Female 
Education Number of years 
SE Special Education:  0 = No, 1 = Yes 
Dx Diagnosis 
   1 Traumatic Brain Injury (TBI) 
   2 Cerebral Vascular Accident 
   3 Mental Retardation 
   4 Attention Deficit Hyperactivity Disorder/Learning Disabled 
   5 Other Neurological Conditions 
Dx_tbi TBI Diagnosis Compared to Other Groups 
   1 TBI Diagnosis 
   5 Other 4 Diagnostic Groups 
SevRat Severity of Disability Rating:  1 = Mild, 2 = Moderate, 3 = Severe 
Domhand Dominant Hand:  1 = Right, 2 = Left 
FSWASI Full Scale WASI 
VSWASI Verbal Scale WASI 
PSWASI Performance Scale WASI 
AB_VPsdi Absolute Value of VIQ-PIQ 
VPsdiff Total Value of VIQ-PIQ 
VocWASI WASI Vocabulary 
BDWASI WASI Block Design 
SimWASI WASI Similarities 
MRWASI WASI Matrix Reasoning 
RPhvdt Haptic Right Shape 
RZhvdt Haptic Right Size 
LPhvdt Haptic Left Shape 
LZhvdt Haptic Left Size 
partAtmt Trail Making Test – Part A 
partBtmt Trail Making Test – Part B 
RFT Right Finger Tapping 
LFT Left Finger Tapping (FOT) 
TPT Tactual Performance Test (FOT) 
SDM Symbol Digit Modalities Test 
SCT Short Category Test 
LM1wms3 WMS-III Logical Memory 1 
LM2wms3 WMS-III Logical Memory 2 
VR1wms3 WMS-III Visual Reproduction 1 
VR2wms3 WMS-III Visual Reproduction 2 
MCwms3 WMS-III Mental Control 
WSisubd WASI High/Low Subtest Difference 
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GROUP DESCRIPTIVE STATISTICS 
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Group Descriptive Statistics 

Measure  Minimum Maximum        M       SD 
Age  17 57 29.14 11.313

Education in # years  7 14 11.25 1.382

WASI – Full Scale  54 117 81.56 13.266

WASI - Verbal Scale  54 121 80.52 12.560

WASI - Perf. Scale  54 119 86.29 15.572

WASI Diff-Absolute Value  1 40 12.95 8.456

WASI Diff-(VIQ-PIQ)  -27 40 5.77 14.411

WASI Vocabulary  19 65 34.41 9.472

WASI Block Design  21 60 39.51 10.320

WASI Similarities  19 61 38.59 9.407

WASI Matrix Reasoning  20 65 42.42 12.377

HVDT Right Shape  24 115 88.44 27.800

HVDT Right Size  24 130 76.79 30.527

HVDT Left Shape  24 115 90.90 24.357

HVDT Left Size  24 130 83.26 30.766

Trail Making - Part A  1 13 6.26 2.723

Trail Making Part B  1 13 6.55 2.646

Finger Tapping - Right  0 16 8.92 3.897

Finger Tapping - Left  0 18 9.12 3.808

Tactual Performance - Time  0 19 7.22 4.407

Symbol Digit Modalities  -3.00 1.25 -1.7322 1.12093

Short Category  23 73 40.64 11.121

WMS-III  Log Mem 1  1 11 4.23 2.481

WMS-III Log Mem 2  1 10 4.78 2.642

WMS-III Vis Rep 1  0 13 4.19 2.802

WMS-III Vis Rep 2  1 12 5.52 2.749

WMS-III Mental Control  1 12 6.14 2.715

N=73 
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APPENDIX C 
 

WASI™ ABSOLUTE VIQ-PIQ GROUP COMPARISONS 
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WASI™ Absolute VIQ-PIQ Group Comparisons 

 
 
 

Group M SD            Range 
1. TBI 13.93 8.85 31 
     n=29    
    
2. CVA 14.75 17.93 39 
     n=4    
    
3. MR      8.40 4.099 10 
     n=5    
    
4. ADHD/LD 13.55 7.950 28 
     n=20    
    
5. ONC 11.27 6.135 20 
     n=15    
    
6. Groups 2-5 12.30 8.222 39 
     n=44    
N=73    
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APPENDIX D 
 

WASI™ SUBTEST SCORES BY DIAGNOSTIC GROUP 
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WASI™ Subtests Scores by Diagnostic Group 

 
 
 
                               VOC                     BD                         SIM                        MR 
Group    M     SD    M    SD      M     SD    M     SD 

 
         
1. TBI 36.52 10.749 41.83 10.177 39.24 9.866 44.86 11.978 
         
2. CVA 24.50 6.608 37.25 11.615 27.00 9.452 33.50 15.588 
         
3. MR 24.60 5.367 27.20 4.494 28.80 6.686 26.20 5.718 
         
4. ADHD/LD 33.20 5.890 39.25 10.992 39.55 8.294 44.00 9.963 
         
5. ONC 37.87 8.895 40.07 8.648 42.40 6.695 43.40 13.081 
         
6. Groups 33.02 8.368 37.98 10.240 38.16 9.183 40.82 12.507 
       2-5         
N=73         
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APPENDIX E 
 

TBI AND OTHER DIAGNOSTIC GROUP COMPARISONS 
 

AMONG WASI™ AND HSRCNES SCORES 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 97 
 
 

 

 
      
 

 
  

TBI and Other Diagnostic Groups Comparisons Among WASI™ and HSRCNES Scores
 
 
           TBI   Other  
Measure                                M       SD     Range       M    SD       Range 
 
 
WASI FSIQ    84.41 14.186    63 79.68 12.432 56 
WASI VIQ    82.38 13.829    67 79.30 11.651 51 
WASI PIQ    89.76 15.242    62 84.00 15.532 62 
WASI VOC    36.52 10.749    46 33.02   8.368 34 
WASI BD    41.83 10.177    39 37.98  10.240 36 
WASI SM    39.24   9.866    42 38.16    9.183 39 
WASI MR    44.86 11.978    45 40.82   12.507 43 
HVDTRP    80.72 33.755    91 93.52   22.035 90 
HVDTRZ    73.79 34.159  106 78.77   28.116     106 
HVDTLP    88.55 26.660    91 92.45   22.899  91 
HVDTLZ    86.69 32.205  106 81.00   29.939 106 
TMT-A      6.07   3.229    12   6.39     2.365     9 
TMT-B      6.14   2.900      9   6.82     2.462   12 
FOT-R      8.34   4.805    16   9.30     3.167   12 
FOT-L      8.86   4.526    18   9.30     3.269   17 
TPT      6.17   4.124    13   7.91     4.497        19 
SDMT -1.6966 1.1664 4.25      -1.7557   1.1029 3.75 
SCT    43.14 12.634    49 39.00     9.807    50 
WMS-III LM1      4.76   2.474    10   3.89     2.452      9 
WMS-III LM2      5.17   2.606      9   4.52     2.663      9 
WMS-III VR1      4.59   2.970    12   3.39     2.688    12 
WMS-III VR2      5.31   2.740    10           5.66     2.778    10 
WMS-III MC      6.10   2.540    11   6.16     2.853    10 
WASI Hi/Lo Sub    16.66   6.930    26 15.64     6.662     27 
N=73       
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