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Individuals with attention deficit hyperactivity disorder (ADHD) with 

and without a learning disorder (LD) and a control group of clinically referred 

individuals with behavioral problems were compared on four 

neuropsychological tests of frontal lobe functioning. Test results were 

collected to examine if ADHD individuals with and without LD have deficits 

in frontal lobe functioning. Two age groups were used to examine 

developmental differences. In the six to ten age group there were 27 

ADHD, 17 ADHD/LD and seven other clinically referred individuals. In the 

11 -20 age group there were 12 ADHD, 23 ADHD/LD and 24 other clinically 

referred individuals. The ADHD and ADHD/LD groups performed at a lower 

level than the other diagnostic group on the freedom from distractibility 

factor of the WISC-R and the omission and commission errors of the Gordon 

Diagnostic system. Differences for the ADHD and ADHD/LD groups were 

also found on the number of correct responses for the Gordon Diagnostic 

system, the Speech Sounds test and the Seashore Rhythm test. The 

developmental differences that were found were not influenced by 



diagnosis. The deficits that the ADHD individuals with and without LD 

demonstrated were not affected by age. 
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CHAPTER I 

INTRODUCTION 

Diagnostic Classification of ADHD 

The syndrome of childhood hyperactivity and its primary behavioral 

manifestations have long been recognized. However, the diagnostic features 

have been subjected to numerous reconceptualizations, redefinitions and 

renamings. Initially, children with hyperactivity were identified as having 

minimal brain damage and later as minimal brain dysfunction (Clements & 

Peters, 1962). However, early studies failed to document consistent 

neurological dysfunction in hyperactive children and the name was changed 

to hyperactive child syndrome or hyperkinetic reaction of childhood in 

Diagnostic and Statistical Manual of Mental Disorders, Second edition (DSM-

II; American Psychiatric Association, 1968). Diagnostic emphasis was on 

the high activity level with little emphasis on symptoms of inattention. 

The publication of the DSM-III (American Psychiatric Association, 

1980) resulted in a controversial change in the classification which renamed, 

redefined and subdivided the previous category. The term attention deficit 

disorder (ADD) was introduced to replace hyperkinetic reaction of childhood 

and signified a shift in diagnostic emphasis of activity to a disturbance of 

attention (Lahey, Schaughency, Strauss & Frame, 1984). The DSM-III 
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definition was also the first to use a multidimensional conceptualization, 

requiring children to have deficits in each of three primary areas: sustained 

attention, impulsivity, and motor hyperactivity. In addition, DSM-III 

subdivided the category into attention deficits and impulsivity with 

hyperactivity (ADD/H) and those who exhibited attention deficits and 

impulsivity without hyperactivity (ADD/WO) (Frick & Lahey, 1991). 

The introduction of the ADD/WO and this subtyping of attention 

deficits was criticized because adequate empirical tests had not been 

conducted which led to the removal of the ADD/WO from the DSM-III-R 

(American Psychiatric Association, 1987). The DSM-III-R diagnostic and 

classification system has substituted two disorders, attention-deficit 

hyperactivity disorder (ADHD) and undifferentiated attention-deficit disorder 

(UADD) for the previous ADD category (Goodyear & Hynd, 1992). The 

concept of an attention disorder, in the absence of hyperactivity was 

retained, however the diagnosis was altered. ADD/WO (DSM-III) diagnosis 

requires both inattention and impulsivity whereas UADD (DSM-III-R) requires 

only inattention (Lahey, Schaughency, Hynd, Carlson & Nieves, 1987). 

The diagnosis of attention disorders took on a polythetic approach to 

the diagnosis of ADHD in the DSM-III-R (Cantwell & Baker, 1988). This 

polythetic approach requires the presence of at least eight of a list of 

fourteen possible symptoms associated with ADHD that reflect difficulties in 

attention, impulsivity, or motor hyperactivity. With this approach, the 



diagnosis of ADHD may be made without the requirement that symptoms 

from each of the essential features be present. The effect of this is that any 

combination of symptoms of inattention, and/or impulsivity and/or 

hyperactivity can result in an ADHD diagnosis (Goodyear & Hynd, 1992). 

The results of this change according to Newcorn, et al. (1989) is that ADHD 

criteria allow for the identification of a more heterogeneous group than the 

ADD/H criteria. Now many ADD/WO children will be subsumed under the 

ADHD polythetic criteria. A study by Barkley, DuPaul and McMurray (1990) 

found that 31 percent of their ADD/WO subjects also met ADHD criteria. 

Concern over the subtyping of ADD lead to changes with the publication of 

DSM-IV. 

The DSM-IV (American Psychiatric Association, 1994) has three 

subtypes of ADHD: predominantly inattentive type, predominantly 

hyperactive-impulsive type and a combined type. The ADHD combined type 

requires six or more symptoms of inattention and six or more symptoms of 

hyperactivity-impulsivity that have persisted for at least six months. Most 

children and adolescents with the disorder will have this combined type. 

The ADHD predominately inattentive type requires six or more symptoms of 

inattention but fewer than six symptoms of hyperactivity-impulsivity that 

have persisted for at least six months. The ADHD predominantly 

hyperactive-impulsive type requires six or more symptoms of hyperactivity-



impulsivity but fewer than six symptoms of inattention that have persisted 

for at least six months. 

In addition for an ADHD diagnosis some symptoms must be present 

before age seven, some impairment from the symptoms in two or more 

settings and there must be clear evidence of clinically significant impairment 

in social, academic or occupation functioning. There is discussion of 

symptoms of ADHD in adulthood. According to DSM-IV (American 

Psychiatric Association, 1994) most individuals' symptoms attenuate during 

late adolescence and adulthood, although a minority experience the full 

complement of symptoms of ADHD into middle adulthood. Older adults may 

retain some of the symptoms and then a diagnosis of ADHD in Partial 

Remission should be used. This applies to individuals who no longer have 

the full disorder but still retain symptoms that cause functional impairment. 

The DSM-IV distinguishes between inattention and hyperactivity-impulsivity 

subtypes as well as their combination which hopefully will decrease the 

heterogeneity found in the ADHD (DSM-III-R) diagnosis. In addition the 

DSM-IV takes into account that not all individuals outgrow the symptoms. 

Theories of ADHD 

The early studies that focused on the hyperkinetic aspect of ADD and 

the fact that the symptoms appear very early in life, are highly refractory to 

change (Gorenstein, Mammato & Sandy, 1989) and the absence of any 

conspicuous psychosocial cause, have led many to speculate that at least 



partially the disorder was due to some form of Central Nervous System 

(CNS) dysfunction. Laufer, Denhoff and Solomons (1957) suggested that 

hyperactivity resulted from cortical over-arousal due to a diencephalic, 

thalamic and/or hypothalamic, deficit whereas Wender (1971) and 

Satterfield, Cantwell, and Satterfield (1974) proposed that the high levels of 

motor activity were secondary to lower levels of reticular activating system 

excitation and an attendant lack of cortical inhibition. This later theory was 

especially attractive because of the usefulness in explaining the calming 

effects of stimulant drugs on the behavior of ADD children. The lack of 

cortical inhibition leads to excessive motor behavior and an impaired ability 

to focus attention. Therefore stimulant medication alleviates these 

symptoms by increasing cortical arousal to a more optimal level. This has 

been challenged by research by Rapoport, Buchsbaum, and Weingarter 

(1980) which indicates that there is no particular response selectivity among 

ADD children because stimulants have a similar effect on normal children. 

The shift in emphasis to attentional problems in ADD has lead to 

theories of the role of higher cortical inhibitory mechanisms in ADD. The 

frontal lobes and their limbic connections including the septum and 

hippocampus are considered particularly important in explaining ADD 

behavior. The frontal lobes are often described as the executor of the brain, 

responsible for mediating the organization, integration, and direction of 

multiple brain regions toward meeting the needs and goals of the human 



organism (Grattan & Eslinger, 1991). Continued adjustment is critical to 

achieving and maintaining adaptive human behavior and the mediating 

process responsible for this is the frontal lobe. A review of the clinical and 

experimental literature on frontal lobe lesions by Mattes (1980) drew a 

number of parallels between frontal lobe damage and the symptoms of ADD. 

Mattes (1980) concluded that the parallels are compelling and include such 

shared features as emotional lability, susceptibility to cognitive and 

behavioral disruption, hypermobility and attentional deficit as shown by EEG 

indices. However Mattes (1980) notes that ADD children would have 

deficits characteristic of damage to several areas of the frontal lobes 

because their dysfunction is likely to be diffuse and would not necessarily 

have conceptual divisions that have been defined from cases of localized 

damage. 

The frontal limbic model of ADHD offers to integrate physiological, 

cognitive and maturational features of ADHD, although it may not account 

for all forms of ADHD. The prefrontal regions of the frontal lobes have a 

rich network of reciprocal pathways with the reticular activating system. 

Lesions of the prefrontal regions result in a breakdown of the regulation of 

goal-directed activity and modulation of impulsive responding (Luria, 1973; 

Numan, 1978). Patients with prefrontal lesions have difficulty suppressing 

on going activities despite environmental feedback that they are no longer 

appropriate; perseveration, demonstrated increased reactivity to extraneous 



stimuli; distractibility and impulsivity, which results in deficient goal-directed 

behavior (Benson & Stuss, 1982; Drewe, 1975; Petrides & Milner, 1982). 

In addition studies with frontally injured patients have found that patients 

are unable to plan and organize a course of action and follow it through and 

fail to anticipate and be motivated by the future consequences of one's 

actions (Petrides & Milner, 1982; Zangwill, 1966). Physical immaturity of 

frontal-limbic structures in humans and animals is associated with juvenile 

behavior patterns (Luria, 1973) similar to those seen in ADD children. These 

behavioral manifestations are strikingly similar to the behavior of ADHD 

children (Barkley, 1981). 

The apparent similarity in behavioral manifestations of ADHD and 

patients with frontal lobe disorders has led to inferences by analogy that 

there is a common CNS origin. Clear CNS deviations have not been 

established in ADHD; however specific investigations of behavioral and 

cognitive characteristics associated with frontal lobe functioning in the 

childhood ADHD population could be useful in providing more independent 

evidence of a relationship between cerebral pathology and ADHD behavior. 

The inhibitory and goal-directed behavioral difficulties noted with 

frontal lobe pathology, suggests that a dysfunction in the reciprocal 

interconnections between the prefrontal cortex and the limbic system, which 

is associated with attentional capacity and regulation of arousal, may 

account for the behavioral characteristics of ADHD (Boucugani & Jones, 
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1989). Some support for this hypothesis was provided by Lou, Henriksen, 

and Bruhn (1984) in their study of three-dimensional cerebral blood flow in 

ADHD children. All children with ADHD exhibited hypoperfusion centrally in 

the frontal lobes as compared with normal sibling controls and in contrast to 

non-ADHD dysphasic children. Administration of methylphenidate resulted 

in a reversed pattern with increased blood flow noted in the central regions 

including the basal ganglia and mesencephalon. 

Although numerous studies using various psychological tests have 

established the presence of information processing deficits among ADD 

children despite normal performance on many standard psychometric tests 

(Rosenthal & Allen, 1978), Mattes (1980) noted that these studies generally 

have not been interpreted from a neuropsychological perspective. The 

evaluation of the frontal lobe hypothesis of ADHD from a neuropsychological 

perspective has been hindered partially by the controversy as to when the 

behaviors attributed to frontal lobe functioning reach functional maturity 

(Chelune, Ferguson, Koon & Dickey, 1986). Luria (1973) has suggested the 

prefrontal regions do not begin to become prepared for action until the child 

is between the ages of four and seven, whereas Golden (1981) has 

suggested that the frontal regions do not become functionally mature until 

adolescence. Complete myelinization takes longer and evidence suggests 

that the pathways of the prefrontal lobes are among the last of all brain 

areas to fully myelinate with this process continuing up to about age 20 



(Grattan & Eslinger, 1991). Recent studies demonstrate that the behaviors 

presumed to be dependent on frontal lobe functioning, develop rapidly from 

the age of six and essentially reach adult levels of mastery between the ages 

of 10 and 12 (Passler, Issac & Hynd, 1985). The issue of developmental 

change is very relevant for understanding the nature of ADHD because it is 

defined as a disorder of maturation; that is, the pattern of cognitive and 

behavioral abilities of the ADHD child are seen as developmentally 

inappropriate for the child's chronological and mental age. Therefore the 

investigation of ADHD from a neuropsychological perspective could add to 

the understanding of the frontal limbic model and the developmental 

changes of ADHD individuals. 

Neuropsychological Tests 

One of the important outgrowths of the rapid development of the field 

of neuropsychology has been the application of neuropsychological theory 

and methods to behavioral disorders like ADHD. The use of 

neuropsychological tests to differentiate child behavior disorder diagnostic 

groups or to test hypotheses of frontal lobe abnormalities in child behavior 

disorders has produced mixed results (McBurnett et al. 1993). Thus specific 

neuropsychological tests relevant to frontal lobe deficits in ADHD will be 

reviewed. 

Since 1959, the Stroop Color and Word Test (SCWT) has been used 

in many clinical studies involving cognitive and neurological problems with 
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conclusions that low SCWT scores were associated with frontal impairments 

(Golden, 1976). SCWT assesses the susceptibility of an individuals' 

cognitive processes to disruption by competing responses which is 

characteristic of patients with lesions of the dorsolateral prefrontal cortex 

(Luria, 1973). The SCWT has also proved effective in detection of low 

arousal, deficient selective attention and the discriminate validity of the 

SCWT has been tested in a number of studies on ADHD. Boucugnani and 

Jones (1989) showed that children with ADDH had lower color-word scores, 

suggesting greater difficulty in inhibiting habitual responses. Carlsson, 

Lahey, and Weeper (1986) compared ADDH, and ADD/WO, with normal 

controls and found that ADDH and ADD/WO children were significantly 

slower than controls on the interference card of the SCWT. The interference 

card requires behavioral flexibility and response inhibition in order to name 

the color in which each word is printed in as quickly as possible. A study by 

Grodzinsky (1990) also found ADHD children significantly slower on the 

interference card of the SCWT. 

Cohen, Weiss, and Minde (1972) found no differences on the SCWT 

between ADDH children and normal children. This may be due to the fact 

that the population they used was hyperactive children followed over five 

years into adolescence, some of whom were no longer hyperactive, and the 

previously discussed studies assessed subjects at their clinical referral and 

diagnosis. Contradicting this was the study by Hopkins, Perlman, Hecthman 
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and Weiss (1979) who found significant group differences on the SCWT 

with the same group, in young adulthood. However, they used a much 

larger sample. Barkley, Grodzinsky and DuPaul (1992) compared ADDH, 

ADD/WO, learning disabled and controls and found the interference score of 

the SCWT was more useful than the error score in distinguishing ADDH, 

ADD/WO and learning disabled from controls. Gorenstein et al. (1989) 

found increased time scores on the SCWT in a group of individuals referred 

for disruptive behavior problems and rated high in inattention-overactivity 

compared to matched controls. Thus, the SCWT appears to be sensitive to 

the frontal lobe impairments hypothesized in ADHD individuals. 

The Wisconsin Card Sort Test (WCST) is a measure of perseverative 

thinking, concept formation and has been found to be very useful and 

extensively studied in discriminating between frontal and nonfrontal brain 

lesions in adults (Heaton, 1981). Chelune et al. (1986) conducted a 

neuropsychological study of frontal lobe function in children who had been 

diagnosed as ADHD and matched controls using the WCST. They found 

that children with ADHD were significantly impaired on the WCST variables 

of categories achieved, perseverative errors and percent correct relative to 

controls. Additionally, this study found that both normal and ADHD children 

improved on the WCST with age, such that older ADHD children were 

considerably less deviant from normal than the younger ADHD children. 
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Barkley et al. (1992) failed to detect differences on the WCST 

variables among ADDH, ADD/WO, learning disabled and normal controls. 

They concluded that their limited sample size may have accounted for the 

nonsignificant results on the WCST where most other studies using similar 

age children found significant differences. In an extensive review by Barkley 

et al. (1992), they report that most of the studies using pre-adolescent 

subjects found poorer WCST performance by ADHD groups, whereas none 

of the three studies that used adolescent subjects found significant 

differences. They conclude that with maturation, the WCST may not be 

sensitive to the dysfunction in the frontal lobes of ADHD adolescents and 

adults. 

The Continuous Performance Test (CPT) is one of the most widely 

used measures in research on ADHD children. The CPT is a continuous 

performance test developed by Gordon (1987) and assesses sustained 

attention or vigilance, and distractibility. Three scores are derived, the total 

number of correct responses, the number of targeted stimuli missed 

(omission errors) and the number of nontargeted stimuli to which the child 

responded (commission errors). The total number correct and omission error 

scores are seen as measures of sustained attention whereas the commission 

error score assesses both vigilance and impulse control. Fischer, Barkley, 

Edelbrock and Smallish (1990) found that the ADHD group committed more 

omission and commission errors on the CPT than normal controls. The CPT 
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Delay Task (Barkley, 1991) was found to discriminate ADHD from normal 

children. Barkley et al. (1992) found ADHD and ADD without hyperactivity 

individuals made significantly more errors of omission on the CPT than 

normal controls. In general the CPT has been found to distinguish between 

ADHD and normal control children particularly for commission errors in 

research studies but the CPT has been found to be inconsistent in 

differentiating ADHD from other clinical groups (Barkley et al. 1990). 

The Trail Making Test (TMT) is a test of visual scanning skills, ability 

to shift set and complex conceptual tracking skills. The TMT has been 

found to be sensitive to prefrontal lesions (Golden, 1981) and in the 

discrimination of ADHD. Boucugnani and Jones (1989) found that ADHD 

subjects took significantly longer to complete the TMT-B compared with 

controls. The ADHD subjects either were slower with no errors but 

appeared to visually retrace their steps repeatedly to keep track of shifts or 

they responded impulsively making errors which had to be retraced and 

corrected. Gorenstein et al. (1989) found increased time scores on the 

TMT-B in children referred for behavioral problems and rated high on 

inattention-overactivity compared to age-matched normal controls. Not all 

studies have found this difference. Studies that used the Color Forms 

version (Chelune et al. 1986) rather than the standard version and the 

studies that used an adolescent (McGee, Williams, Moffit & Anderson, 
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1989) population did not find significant differences on the TMT. Age and 

test version may explain the differences found using the TMT. 

Another measure often used in diagnosing ADHD is the freedom from 

distractibility factor of the Wechsler Intelligence Scale for Children-Revised 

(WISC-R). This factor is composed of three subscales, Arithmetic, Digit 

Span and Coding. This factor is assumed to be sensitive to deficits in 

attention and impulsivity and interpreting the factor has been shown to be 

beneficial in identifying ADHD children (Kaufman, 1979). Lufi and Cohen 

(1985) suggested that low scores on the freedom from distractibility should 

alert one to possible ADHD diagnosis. Grant, llai, Nussbaum, and Bigler 

(1990) found a high correlation between CPT scores and the freedom from 

distractibility factor in subjects diagnosed with ADHD. 

The Controlled Oral Word Association Test (COWAT) measures verbal 

fluency and has been described as an ability easily disrupted by frontal lobe 

injuries (Crocket, Bilsker, Hurwitz & Kozak, 1986). The studies of ADHD 

children which have used this measure have found mixed results. For 

example, McGee et al. (1989) found no significant impairments relative to 

normal children on any measures of this test while Felton, Wood, Brown, 

and Campbell (1987) found impairments in both reading-disabled and ADHD 

children. The finding that reading-disabled children may have problems with 

the COWAT creates doubt about its specificity for ADHD. 
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In Barkley et al's. (1992) review of neuropsychological tests sensitive 

to frontal lobe functioning in ADHD they conclude that the CPT and SCWT 

tests appear to have some reliability in detecting differences between ADHD 

and normal groups of children. The WCST may detect differences between 

ADHD and normals in preadolescent individuals. Additionally the TMT time 

appears to differentiate ADHD from controls if the standard version is used. 

Many of these tests have in common the assessment of attention and the 

ability to inhibit motor responses on demand while being required to perform 

a competing response. This response inhibition is believed to be mediated 

by the frontal lobes (Benson, 1991), therefore by inference it seems that 

ADHD subjects may have a dysfunction in this region of the brain. The 

pattern of findings in the literature on frontal lobe deficits in ADHD indicates 

a problem of inhibitory control in ADHD. However, the results are 

inconsistent and dependent on the measure used, the age range of the 

subjects, and possibly may be due to the change in the diagnosis of ADHD 

which has resulted in a more heterogeneous diagnostic population. 

The bulk of the research on ADHD has been conducted on the six to 

eleven age group. Although this group is representative of the population 

most commonly referred for ADHD this has resulted in limited knowledge of 

the disorder at other developmental levels. Children were believed to grow 

out of ADHD at puberty but longitudinal research now suggests that these 

problems continue into adolescence and adulthood (Barkley et al. 1992). 
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Little is known about ADHD in adolescence and adulthood and what we do 

know comes primarily from follow-up studies of childhood ADHD. The 

generalizabilty of these studies to adolescent-referred ADHD is potentially 

limited (Barkley, Anastopoulos, Guevremont, & Fletcher, 1991). 

The findings from the prospective follow-up studies of ADHD indicate 

that ADHD children continue to experience behavioral and academic 

difficulties into adolescence and young adulthood (Brown & Borden, 1986). 

Lie (1992) reviewed the findings of the follow-up literature and despite 

methodological differences, studies suggest that about one-third of subjects 

retain ADHD into early adulthood. Relatively few follow-up studies have 

examined neuropsychological test results and the ones that have found 

conflicting results. Fisher et al. (1990) followed ADHD children and controls 

for over eight years into adolescence. The ADHD subjects demonstrated 

impaired attention and impulse control compared to controls. They 

concluded that their findings are at odds with the maturational lag theory of 

ADHD in which behavioral deficits reflect neurological immaturity that come 

closer to normal with age and maturation. Even at the oldest age range they 

studied, up to age 20, patterns of deficient behavioral inhibition persisted in 

ADHD subjects relative to controls. These persistent impairments are likely 

to affect later occupational and general social adjustments of many ADHD 

individuals into adulthood. 
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Purpose of the Study 

The neuropsychological test results are conflicting and one reason for 

this may be that some studies used DSM-III criteria for ADD/H whereas 

others used DSM-III-R criteria for ADHD. A second reason could be that 

different age groups were assessed. The present study examined 

neuropsychological tests sensitive to frontal lobe damage in individuals 

referred for neuropsychological evaluations for behavioral problems. This 

included individuals diagnosed as ADHD with and without LD by DSM-III-R 

criteria from ages six to twenty and control individuals with other behavioral 

disorders. Thus the purpose of this study was to examine four 

neuropsychological tests sensitive to frontal lobe damage in ADHD 

individuals with and without LD at different ages to examine any 

developmental differences. 

Findings from this research will assist in the clinical diagnosis of 

ADHD and may explain some of the conflicting findings in the 

neuropsychological literature on frontal lobe deficits in ADHD. Additionally, 

such research on older ADHD populations is of potential importance with the 

recent findings that ADHD does affect adults and the diagnostic changes in 

the DSM-IV. Additional neuropsychological test results from the evaluation 

were examined to determine if they also differentiate ADHD subjects and 

their potential developmental differences. 
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Hypotheses 

1. ADHD individuals with and without Learning Disorders (LD) are 

hypothesized to demonstrate decreased performance on the Stroop Color 

Word raw score as compared to other clinically referred individuals. 

2. ADHD individuals with and without LD are hypothesized to 

demonstrate increased time scores on the Trail Making Test as compared to 

other clinically referred individuals. 

3. ADHD individuals with and without LD are hypothesized to 

demonstrate lower scores on the freedom from distractibility factor of the 

WISC-R as compared to other clinically referred individuals. 

4. ADHD individuals with and without LD are hypothesized to 

demonstrate decreased performance, as indicated by increased omission 

scores on both the vigilance and distractibility scales of the Gordon 

diagnostic system. 

5. ADHD individuals with and without LD are hypothesized to 

demonstrate decreased performance, as indicated by increased commission 

scores on both the vigilance and distractibility scales of the Gordon 

diagnostic system. 

6. ADHD individuals with and without LD will perform significantly 

discriminately worse on a combination of scores on the Stroop Color Word 

raw score, the Trail Making Test time A & B, the freedom from distractibility 

factor of the WISC-R and the commission and omission scores of both 
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vigilance and distractibility scales on the Gordon, when compared to other 

clinically referred individuals. 

7. ADHD deficits with and without LD are hypothesized to be 

demonstrated on a combination of scores on the Stroop Color Word score, 

the Trail Making Test time, the freedom from distractibility of the WISC-R 

and the commission and omission scores on the Gordon different for the two 

age groups. 



CHAPTER II 

METHOD 

Subjects 

Subjects were individuals referred to a private practice for a 

neuropsychological evaluation for behavioral problems. Neuropsychological 

test results and demographic data were acquired and coded from the 

subjects file. The data was archival and therefore some files were missing 

some of the neuropsychological tests. The subject files used were from 

1990 to 1996. The subjects were assessed with a ADHD weighting scale 

and assigned a DSM-III-R or DSM IV diagnosis by the psychologist. In 

addition the following information was coded; diagnosis, grade, examiner, 

medications for ADHD, ADHD medication taken during testing, history of 

head injury, pregnancy/delivery complications, special education classes and 

developmental achievement. This descriptive information can be found in 

Appendix Table 1 and 2. 

A total of 110 subjects were included in the study. Eleven subjects 

were excluded due to an IQ below 75, current substance abuse or current 

medical diagnosis. There were 51 subjects in the young age group, ages six 

to ten, and 59 in the older age group, ages eleven to twenty. Demographics 

appear in Appendix Table 3. The three diagnostic groups were ADHD, 

20 
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ADHD/Learning Disorders (LD) and other clinically referred individuals. The 

other diagnostic group had diagnoses similar to the ADHD and ADHD/LD 

groups with the exception of a ADHD or LD diagnosis. There were only 12 

individuals with an LD diagnosis; due to this small number they were 

combined with the ADHD/LD group. 

In the young age group, there were 27 ADHD subjects, 17 ADHD/LD 

subjects and 7 other clinically referred subjects. The gender composition of 

this group was 22 males and 5 females in the ADHD group, 12 males and 5 

females in the ADHD/LD group and 5 males and 2 females in the other 

diagnostic group. In the old age group, there were 12 ADHD, 23 ADHD/LD 

and 24 other clinically referred subjects. The gender composition of this 

group was 10 males and 2 females in the ADHD group, 16 males and 7 

females in the ADHD/LD group and 17 males and 7 females in the other 

diagnostic group. 

Instruments 

Instruments utilized were neuropsychological tests sensitive to frontal 

lobe deficits in ADHD. Psychological tests used in the battery are also 

described. In the following sections the instruments are described in detail 

with the better known instruments briefly discussed. For further details of 

these instruments the reader is directed to the appropriate manuals and 

Neuropsychological Assessment (Lezak, 1983) for definitive information 
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with regard to specific instruments utilized in neuropsychological 

assessment. 

The Stroop Color-Word Test (SCWT). The test contains three parts, 

each having a separate card containing five columns of 20 items (Stroop, 

1935). First the subject is asked to read a list of color names (blue, red, and 

green) in black ink as rapidly as possible. Then the subject is required to 

name colored patches of ink as rapidly as possible. Finally the subject is 

required to name the color of the ink in which a word is printed as rapidly as 

possible. This is the interference test, as the words are color names printed 

in a different color ink. Each of the three parts is timed for 45 seconds. 

The score is the time needed to complete each portion and the number of 

items completed on each card. Golden (1978) suggested that the SCWT 

interference score and the number of items completed on the interference 

test taps the ability of an individual to attend selectively to one dimension 

and to ignore the other dimension of the stimuli. If an individual can attend 

selectively to color and ignore the word, the higher the interference score. 

This later score is normally used for interindividual differences in selective 

attention abilities (Lazarus, Ludwig, & Aberson, 1984). 

Gordon Diagnostic System (GPS). The GDS is a self-contained 

electronic testing apparatus. The GDS allows the administration of three 

different tasks derived from two basic paradigms. The Delay Task requires 

the subject to inhibit responding in order to acquire points. The subject is 
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instructed to press a button, wait and press the button again. The Delay 

Task utilized a DRL-6 (Differential Reinforcement of Low Rates-6 seconds) 

schedule of reinforcement. The Delay tasks results in three primary scores, 

including the number of correct responses, the efficiency ratio ( a percentage 

of correct responses) and the number of responses. 

The second paradigm is based upon the Continuous Performance Test 

(CPT) and includes a vigilance task. For the vigilance task, the subject is 

presented a series of digits, but is instructed to respond only when a 9 is 

preceded by a 1 (1/9). Digits are presented at a rate of one per second for 9 

minutes and appear for 200 msec. The GDS records the number of correct, 

number of omissions, and the number of commissions. The number correct 

purportedly provides some indication of the individual's ability to achieve and 

maintain alert, vigilant responding (Rapport, DuPaul, Stoner, & Jones, 

1986). ADHD subjects typically obtain lower total correct scores. The 

number of commissions provides a index of impulsivity and ADHD subjects 

make more commission errors relative to normal controls (Rapport et al., 

1986). 

The distractibility task is identical to the 1/9 vigilance task except that 

a random set of numbers flash at intervals on the outer two positions of the 

three-column display. The child is told to identify the 1/9 combination only 

when it appears in the middle column. The GDS distractibility task records 
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the number correct, the number of omissions and the number of 

commissions. 

Trail Making Test (TMT). The TMT is a subtest of the Halstead-Reitan 

Neuropsychological Battery (HRNB) (Reitan & Wolfson, 1985) and is a paper-

and-pencil task which is composed of two sections. In Trails A, the subject 

is required to connect numbered circles in consecutive order as quickly as 

possible. In Trails B, the subject is required to alternate between numbers 

and letters in sequence; i.e., connecting 1 to A, A to 2, 2 to B and so forth. 

Both sections require speed and accuracy of visual scanning, motor speed 

and coordination. Trails B also taps the subject's ability to attend 

simultaneously to two aspects of a stimulus situation and the ability to shift 

set. The TMT is considered one of the best measures of general brain 

functions (Reitan & Wolfson, 1985). 

The Wechsler Intelligence Scale for Children-Revised (WISC-R). The 

WISC-R has been an instrument of choice for the assessment of intelligence 

in school-age children (Kaufman, 1979). The three subtests Arithmetic, 

Digit Span and Coding that make up the freedom from distractibility factor 

were recorded. The three subtests were summed and divided by three to 

create the freedom from distractibility factor (Grant et al., 1990). 

The Woodcock-Johnson Psychoeducational Battery (WJ). The WJ is 

a comprehensive set of 27 tests that assesses three areas of functioning 

cognitive ability, achievement level and areas of interest. The tests of 
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achievement were utilized, including reading, spelling, math, word 

identification, word attack, passage comprehension, calculation and applied 

problems. The grade equivalent and standard score were recorded. 

Seashore Rhvthm Test (SR). The SR is a subtest of the HRNB. The 

subject was required to differentiate between thirty pairs of rhythmic beats. 

The stimuli were presented to the subject from a standardized tape 

recording. After listening to a pair of stimuli the subject recorded on the 

answer sheet an "S" if the two stimuli sounded the same and a "D" if the 

stimuli sounded different. This test requires alertness to non-verbal auditory 

stimuli, sustained attention to the task, and the ability to perceive and 

compare different rhythmic sequences (Reitan & Wolfson, 1985). 

Speech-sounds Perception Test (SS). The SS is a subtest of the 

HRNB. The SS consists of 60 spoken nonsense words which are variants of 

the "ee" sound. The stimuli, presented in multiple-choice form, were played 

from a tape recording. The subject responded by underlying one of the four 

alternatives printed for each item on the test form. This test requires the 

subject to maintain attention through 60 items, perceive the spoken stimulus 

sound through hearing and relate the perception through vision to the 

correct configuration of letters on the test form (Reitan & Wolfson, 1985). 

Children's Depression Inventory (CDI). The CDI is a 27 self-rating 

items for school-aged children with at least a first grade reading level. For 

each item the individual chose from one of three sentences that best 
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describes his/her experience in the past two weeks. The CDI measures five 

factors, Depression Score, Negative Mood, Interpersonal Problems, 

Ineffectiveness, Anhedonia and Negative Self-Esteem. 

Reynolds Adolescent Depression Scale (RAPS). The RADS is a brief, 

self-report measure for assessing depression symptomatology in 

adolescents. RADS contains 30 items and uses a four point likert-type 

response format. Individuals indicate whether each symptom has occurred 

from almost never to most of the time. 

Beck Anxiety Inventory (BAD. The BAI is a measure of the severity of 

anxiety in adolescents and adults. The BAI consists of 21 items. Each item 

is descriptive of a symptom of anxiety and is rated on a scale of zero to 

three. The BAI provides a means of assessing subjective, somatic, or panic-

related symptoms of anxiety. 

Child Anxiety Scale (CAS). The CAS is a measure of anxiety-based 

disturbance in children. The CAS measures anxiety related symptoms and 

gives a percentile score. 

Personality Inventory for Children (PIC). PIC assesses behavior, affect 

and cognitive status in children three through 16 years of age. The PIC is 

completed by one of the child's parent. PIC is composed of brief true/false 

items, it asks the parent to indicate whether each statement describes his or 

her child. This produces a profile of 20 scales. 



CHAPTER 

RESULTS 

Means and standard deviations for all variables for each group are in 

Appendix Tables 4 - 6 . In order to evaluate the first hypothesis groups 

were compared on the Stroop Color Word raw score using a 2 x 3 age by 

diagnostic group univariate analysis of variance (ANOVA). A significant 

difference was found for the main effect of age (F (1,89) = 12, j> = .0001) 

with the younger group performing better than the older group. Results 

appear in Appendix Table 7. The interaction and main effect for diagnosis 

were not significant. The hypothesis that the ADHD individuals with and 

without LD would demonstrate decreased Stroop Color Word raw scores 

could not be supported. 

A 2 x 3 ANOVA was performed on each of the other Stroop variables. 

No significant difference for the Stroop Word raw score was found. A 

significant difference for the Stroop Word T score was found for the main 

effect of diagnostic group (F (2,89) = 4.17, a = .01). A Newman Keuls 

Post Hoc test was utilized to further analyze the significant main effect. The 

ADHD/LD group was significantly worse from the ADHD and the other 

diagnostic group. No significant difference was found between the ADHD 

and the other diagnostic group. The ADHD/LD group performed poorer on 
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the word portion than the ADHD and the other diagnostic group. The 

interaction and main effect for age were not significant. 

A significant difference for the Stroop Color raw score was found for 

the main effect of age (£ (1.89) = 4.27, £ = .04). The younger group 

performed better than the older group. The interaction and main effect of 

diagnosis were not significant. A significant difference for the Stroop Color 

T score was found for the main effect of age (F (1,89) = 10.34, a = .001) 

with the younger group performing better than the older group. The 

interaction and main effect for diagnosis were not significant. A significant 

difference for the Stroop Color Word T score was found for the main effect 

of age (F (1,89) = 13.84, g = .0003) with the younger group performing 

better than the older group. The interaction and main effect for diagnosis 

were not significant. 

In evaluating the second hypothesis a 2 x 3 ANOVA was performed 

and no significant differences were found among the three diagnostic or age 

groups for time or errors on Trials A or B (Appendix Table 8). Therefore, the 

hypothesis that ADHD individuals with and without LD would demonstrate 

increased time scores on Trail Making Test as compared to other clinically 

referred individuals was not supported. 

A 2 x 3 ANOVA was used to analyze the third hypothesis. A 

significant difference was found for the main effect of diagnosis for the 

freedom from distractibility factor of the WISC-R (F (2,101) = 5.77, Q = 
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.004). A Newman Keuls Post Hoc test was used to make paired 

comparisons. The ADHD and ADHD/LD groups were significantly different 

from the other diagnostic group. There was no significant difference found 

between the ADHD and ADHD/LD groups. The hypothesis that ADHD 

individuals with and without LD would demonstrate lower scores on the 

freedom from distractibility factor was supported (Appendix Table 9). The 

interaction and main effect for age were not significant. 

Hypothesis four regarding omissions errors of the vigilance and 

distractibility scales of the Gordon were analyzed using 2 x 3 ANOVA's. A 

significant difference was found for the main effect of diagnosis (F (2,100) 

= 4.12, JD = .01) and age (F (1,100) = 11.05, £ = .001) for the vigilance 

scale (Appendix Table 11). The significant findings were subsequently 

analyzed using Newman Keuls Post Hoc tests. The ADHD and ADHD/LD 

groups were significantly different from the other diagnostic group. The 

ADHD and ADHD/LD groups were not significantly different from each other. 

The younger group made significantly more omission errors on the Gordon. 

The interaction was not significant. For the distractibility scale omission 

errors a significant difference was found for the main effect of diagnosis (F 

(2,100) = 8.73, £ = .0003) and age (F (1,100) = 16.04, a = -0001). The 

ADHD and ADHD/LD groups were not significantly different, from each 

other, however they made significantly more omission errors than the other 

diagnostic group. The younger group made more omission errors. The 
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interaction was not significant. The fourth hypothesis that ADHD individuals 

with and without LD would demonstrate decreased performance, as 

indicated by increased omission scores on both the vigilance and 

distractibility scales of the Gordon diagnostic system was supported. 

In examining the fifth hypothesis on the commission errors of the 

vigilance and distractibility scales of the Gordon 2 x 3 ANOVA's were 

utilized. A significant difference was found for the vigilance task 

commission errors for the main effect of diagnosis (F (2,100) = 8.25, e = 

.00005) and age (F (1,100) = 18.83, p. = -0001). The ADHD and 

ADHD/LD groups made significantly more commission errors than the other 

diagnostic group. The ADHD and ADHD/LD groups were not significantly 

different from each other. The younger group made more commission 

errors. The interaction was not significant. 

On the distractibility commission errors the interaction was significant 

(F (2,100) = 3.47, JD = .03). The younger, other diagnostic group made 

significantly fewer commissions errors than the younger ADHD and 

ADHD/LD groups. The older ADHD group made significantly more 

commission errors than the older ADHD/LD and other diagnostic groups. 

The main effect for diagnosis was significant (F (2,100) = 11.19, £ = 

.0001). The ADHD and ADHD/LD groups were significantly different from 

the other diagnostic group. The main effect for age was significant (F 

(1,100) = 17.62, g = .0001). The younger group made significantly more 
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commission errors. Therefore the hypothesis that ADHD individuals with 

and without LD would demonstrate increased commission scores on the 

vigilance and distractibility scales of the Gordon was supported. 

The remaining Gordon variables were analyzed using 2 x 3 ANOVA's. 

A significant difference was found for the delay task number of correct 

responses for the main effect of diagnosis (F (2,100) = 3.83, £ = .02). 

The ADHD group made significantly fewer correct responses than the other 

diagnostic group. The ADHD/LD group was not significantly different from 

the ADHD or the other diagnostic group. The main effect for age was 

significant (F (1,100) = 10.84, q = .001). The older group made more 

correct responses than the younger group. The interaction was not 

significant. A significant difference was found for the number of responses 

on the delay task for the main effect of age (E (1,100) = 5.45, £ = .02). 

The older group made significantly more responses. No significant 

interaction or main effect for diagnosis were found. No significant 

difference was found for the efficiency ratio on the delay task. 

A significant difference was found for the vigilance task number of 

correct responses for the main effect of diagnosis (£ (2,100) = 4.12, £ = 

.01). The other diagnostic group made significantly more correct responses 

than the ADHD and ADHD/LD groups. The ADHD and ADHD/LD groups 

were not significantly different from each other. The main effect for age 

was significant (F (1,100) = 11.05, g = .001). The older group performed 
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better with more correct responses than the younger group. The interaction 

was not significant. A significant difference was found for the correct 

responses on the distractibility task for the main effect of diagnosis (F 

(2,100) = 8.52, £ = .0004). The other diagnostic group made significantly 

more correct responses than the ADHD and ADHD/LD groups. No 

significant difference was found between the ADHD and ADHD/LD groups. 

The main effect for age was significant (F (1,100) = 16.01, a = .0001). 

The older age group performed better than the younger group. The 

interaction was not significant. 

A discriminant function analysis was performed using eight variables 

in a stepwise technique as predictors of membership in the three groups to 

evaluate the sixth hypothesis. Predictors were freedom from distractibility 

factor, Trails A time, Trails B time, Stroop Color Word raw score, Gordon 

vigilance omission errors, Gordon vigilance commission errors, Gordon 

distractibility omission errors and Gordon distractibility commission errors. 

The groups were ADHD, ADHD/LD and other diagnostic group. Based on 

inadequate identification the discriminant function misidentified 58% of 

ADHD individuals, 43% of ADHD/LD individuals, and 24% of individuals in 

the other diagnostic group. No significant difference was found in predicting 

group membership with the above variables (F (8,61) = 1.38, £ = .14). 

Therefore, the hypothesis that ADHD individuals with and without LD would 

perform significantly discriminately worse on a combination of scores on the 
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Stroop Color Word raw score, the Trail Making Test time A & B, the freedom 

from distractibility factor of the WISC-R and the commission and omission 

scores of both vigilance and distractibility scales on the Gordon, when 

compared to other clinically referred individuals was not supported. 

The seventh hypothesis was evaluated using a multivariate analysis of 

variance. No significant differences were found for diagnosis, (F (16,120) = 

.98, a = .48) age, (F (16,120) = 1.5, g = . 16) or the interaction of 

diagnosis by age (F (16,120) = .98, g = .38). Therefore the hypothesis 

that any ADHD deficits with and without LD demonstrated on a combination 

of scores on the Stroop Color Word score, the Trail Making Test time, the 

freedom from distractibility of the WISC-R and the commission and omission 

scores on the distractibility and vigilance scales of the Gordon would be 

different for the two age groups was not supported. 

Exploratory Analysis 

A 2 x 3 ANOVA was used to compare groups on the Woodcock 

Johnson (Appendix Table 11). A significant difference was found for the 

basic reading standard score for the interaction (F (2,98) = 4.69, a = .01). 

The younger ADHD/LD group performed significantly lower than the younger 

ADHD and other diagnostic groups. No significant differences were found in 

the older age group. The ADHD and other diagnostic groups were not 

significantly different from each other. The main effect of diagnosis was 

significant (F (2,98) = 11.58, £ = .0001). The ADHD/LD group performed 
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significantly lower than the ADHD and other diagnostic group. The ADHD 

and other diagnostic groups were not significantly different from each other. 

The main effect of age was significant (F (1,98) = 7.51, £ = .001) with the 

older group performing better than the younger group. 

A significant difference was found on the broad reading standard 

score for the interaction (F (2,100) = 3.31, a = .04). The younger 

ADHD/LD group performed significantly lower than the younger ADHD and 

other diagnostic group. No significant differences were found in the older 

age group. The main effect for diagnosis was significant (F (2,100) = 

13.76, a = .0001). The ADHD/LD group performed significantly lower than 

the ADHD and other diagnostic group. No significant differences were found 

between the ADHD and the other diagnostic group. No significant 

difference was found for age group. 

On the basic writing standard score the main effect of diagnosis was 

significant (F (2,100) = 12.48, £ = .0001). The other diagnostic group 

performed significantly better than the ADHD group. The ADHD group 

performed significantly better than the ADHD/LD group. The interaction and 

main effect for age were not significant. A significant difference was found 

for the broad math standard score for the main effect of diagnosis (F (2,100) 

= 21.07, Q_ = .0001). The ADHD/LD group performed significantly lower 

than the ADHD and other diagnostic group. The ADHD and other diagnostic 
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group were not significantly different from each other. The interaction and 

main effect for age were not significant. 

A 2 x 3 ANOVA was used to analyze the differences on the Seashore 

Rhythm test. A significant difference was found for the main effect of 

diagnosis (F (2,80) = 7.96, £ = .001). The other diagnostic group 

performed significantly better in identifying rhythmic sequences than the 

ADHD and ADHD/LD groups. No significant differences were found 

between the ADHD and ADHD/LD groups. The interaction and main effect 

for age were not significant. These results can be found in Appendix Table 

12. 

A significant difference was found using a 2 x 3 ANOVA for the 

speech sounds test for the main effect of diagnosis (F (2,80) = 7.55, p = 

.001). The ADHD/LD group made significantly more errors in recognizing 

nonsense words than the ADHD and other diagnostic group. No significant 

difference was found between the ADHD and other diagnostic group. No 

significant differences were found for the interaction or age. 



CHAPTER IV 

DISCUSSION 

Results of this study did not support the first hypothesis concerning 

the Stroop Color Word raw score. This test of frontal lobe functioning 

involving the failure to inhibit impulsive responding did not demonstrate 

differences between ADHD, ADHD/LD and the other diagnostic group. This 

is not consistent with previous studies of Boucugnani and Jones (1989) and 

Grodzinsky (1990) that found differences between ADHD and controls on 

the Color word raw score. However group means are in the expected 

direction. A possible explanation for not finding a significant difference is 

that all the subjects in this study were clinically referred individuals many of 

which had comorbidity of disorders that could affect frontal lobe functioning. 

There was no normal control group to compare to the three diagnostic 

groups. The other diagnostic group may have some degree of frontal lobe 

deficits. 

The SCWT did demonstrate differences for age. On both Color and 

Color Word raw and T scores the younger age group performed better than 

the older age group. The younger group was better at identifying colors. 

They were also better at inhibiting reading the word and identifying the color 

of ink the word was printed in than the older group. This finding that the 
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younger group performed better is an interesting finding. This later finding 

would indicate that the younger group had better frontal lobe functioning as 

demonstrated by inhibiting impulsive responding than the older group. On 

the Word T score however not the Word raw score the ADHD/LD group 

performed poorer in the reading of the color words than the ADHD and the 

other diagnostic group. This finding appears to support the LD diagnosis. 

Previous research has shown that the SCWT is a effective screening 

measure in differentiating ADHD/LD and non-LD (Lazarus et al. 1984). 

The TMT which was examined for the second hypothesis could not be 

supported. No differences were found between the groups in their ability to 

plan and organize a course of action and follow it through. However the 

main effect of diagnosis for time on Trails A and the interaction for time on 

Trails B approached a significant level. The means are higher for the time 

scores for the ADHD and ADHD/LD groups particularly for Trails B. In this 

study the sample size for the young age group was rather small therefore 

increasing the sample size may lead to a significant difference in future 

research. This is consistent with the previous research that Trails B showed 

improvement with age (Boucugnani & Jones, 1989) and other research that 

did not find differences on the TMT when an adolescent population was 

studied (McGee et al. 1989). 

The freedom from distractibility factor of the WISC-R results for the 

ADHD and ADHD/LD groups were significantly lower than for the other 
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diagnostic group and this confirmed the third hypothesis. Therefore, 

freedom from distractibility, a measure of attention and impulsivity, appears 

to differentiate ADHD and ADHD/LD from other clinically referred individuals. 

This is consistent with the previous research (Lufi & Cohen, 1985} on ADHD 

and extends the findings to ADHD/LD individuals. 

Results on the omission errors for the vigilance and distractibility 

scales of the GDS supported the fourth hypothesis. For omission errors both 

the ADHD and ADHD/LD groups made significantly more errors than the 

other diagnostic group. In addition the younger group made more omission 

errors. This is consistent with the previous research findings of Fisher et al. 

(1990) and Barkley et al. (1992) that ADHD individuals committed more 

omission errors than normal controls. The findings of this study in 

comparing ADHD and ADHD/LD individuals to other clinically referred 

individuals further extends research using omission errors of the GDS to 

diagnose ADHD with and without LD. 

The pattern of commission errors for the vigilance and distractibility 

scales of the GDS supported hypothesis five. For the vigilance task the 

ADHD and ADHD/LD groups made more commission errors than the other 

diagnostic group. The younger group made significantly more commission 

errors. For the distractibility commission errors the ADHD and ADHD/LD 

groups made significantly more errors than the other diagnostic group with 

the younger group making more errors. In addition, an interaction was 
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found. In the younger group, the ADHD and ADHD/LD individuals made 

significantly more commission errors than the other diagnostic group. 

However, in the older group the ADHD individuals made more commission 

errors than the ADHD/LD and other diagnostic individuals. This lends further 

support in using the commission errors of the GDS (Barkley et al. 1990) in 

diagnosing ADHD with additional differentiation in a older age group of 

possible separating ADHD from ADHD/LD. 

Other GDS scores indicate that for the delay task the ADHD group 

made fewer correct responses than the other diagnostic group. The 

ADHD/LD group was not significantly different from the ADHD or the other 

diagnostic group. For both the delay task number of correct responses and 

the total number of responses the older group made more responses. There 

was no difference for the three diagnostic groups for the total number of 

responses however the ADHD group made fewer correct responses. This 

finding for the ADHD group lends support to the frontal lobe deficits of 

ADHD (Grattan & Eslinger, 1991). This group has greater difficulty in 

making the correct response possibly because they were responding 

impulsively. 

For both the vigilance and distractibility tasks number of correct 

responses, the ADHD and ADHD/LD groups made fewer correct responses. 

The older group made more correct responses than the younger group. This 

consistent finding on these two tasks of the GDS using a clinically referred 
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population could extend the usefulness of the GDS in diagnosing and in 

demonstrating the types of deficits shown in ADHD and ADHD/LD. 

Discriminant function analysis used to test the sixth hypothesis was 

not successful. Therefore ADHD and ADHD/LD diagnostic groups could not 

be correctly identified based on a lower level of performance on a 

combination of tests that measure frontal lobe functioning. The combination 

of Trails A time, Trails B time, freedom from distractibility factor, Stroop 

Color Word raw score, Gordon vigilance omission and commission errors, 

and Gordon distractibility omission and commission errors does not appear 

to be beneficial in correctly diagnosing ADHD, ADHD/LD and other clinically 

referred individuals. 

The seventh hypothesis that ADHD deficits with and without LD 

would be different for the two age groups on a combination of scores was 

not supported. Differential performance as a function of age for ADHD with 

or without LD was not found. Little research exists on ADHD in older 

individuals. No differences were found among the young ADHD and 

ADHD/LD groups and the old ADHD and ADHD/LD groups. Therefore, the 

results from this study would indicate that deficits which ADHD individuals 

demonstrate persist into young adulthood. Further research on ADHD in 

older individuals is needed to confirm this finding. Barkley (1981) noted that 

although hyperactivity and inattention do not appear to worsen with age, the 

number and severity of their consequences often increase with age. 
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In order to explore deficits of ADHD with and without LD the WJ was 

used. Scores on the WJ demonstrated that the ADHD/LD group performed 

poorer than the ADHD and other diagnostic group on basic reading, broad 

reading, basic writing, and broad math. This lends support to the 

appropriate diagnosis of the LD individuals. Previous research with groups 

of pure ADHD, a specific LD and ADHD/LD found that the ADHD/LD group 

showed all the deficits of the ADHD and the LD groups with more pervasive 

attention problems and visual-motor problems (Korkman & Pesonen, 1994). 

The results of this study support the finding that the ADHD/LD group 

deficits are of both LD and ADHD. The results that the ADHD/LD group 

have deficits consistent with frontal lobe problems similar to the ADHD 

group with the addition of the LD deficits. 

For exploratory analysis two additional neuropsychological test from 

the HR battery that measure frontal lobe functions particularly attention 

were examined. The findings indicate that the SR test may be helpful in 

differentiating ADHD and ADHD/LD from the other diagnostic group. In 

addition the SS test maybe beneficial in differentiating ADHD/LD from ADHD 

and the other diagnostic group. This is consistent with the finding that 

measures of naming and phonological awareness have been found to 

discriminate children with LD from children with ADHD (August & Garfinkel, 

1990). 
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The results of this study confirmed three of the seven hypotheses. 

The neuropsychological measures of frontal lobe functioning on which ADHD 

and ADHD/LD individuals demonstrated deficits were the freedom from 

distractibility of the WISC-R and the commission and omission errors of the 

vigilance and distractibility scales of the GDS. This finding is consistent 

with the results of Grant et al. (1990) who found a high correlation between 

freedom from distractibility and GDS scores in subjects diagnosed with 

ADHD. Therefore, this study extends the previous research on the freedom 

from distractibility of the WISC-R and the omission and commission errors of 

the GDS in the diagnosing ADHD and ADHD/LD regardless of age. 

The results did not support the hypotheses concerning the SCWT and 

TMT. These are two traditional measures of frontal lobe functioning and is 

not consistent with previous findings. This weakens the argument that the 

deficits found is this study are due to decreased frontal lobe functioning. 

The SWCT and TMT were not beneficial in distinguishing ADHD individuals 

with and without LD from other clinically referred individuals. The SR test 

was beneficial in differentiating ADHD and ADHD/LD individuals from the 

other diagnostic group. The SS test was useful in differentiating ADHD/LD 

individuals from the ADHD and the other diagnostic group. 

In examining the age or developmental differences in ADHD the only 

significant finding was on the distractibility commission errors of the GDS. 

The younger ADHD and ADHD/LD groups committed more errors whereas in 



43 

the older group only the ADHD group committed more errors. The results of 

this study found no age or developmental differences in the ADHD 

individuals. The frontal lobe deficits found in this study were not influenced 

by age. Therefore, individuals with ADHD demonstrated frontal lobe deficits 

regardless of age. This is consistent with the finding that individuals with 

ADHD continue to have difficulties into adulthood. 

Some possible reasons why fewer significant findings were found in 

this study than predicted include a limited number of subjects. The use of a 

clinically referred population rather than a normal control group may have 

influenced finding fewer significant results than anticipated. The clinically 

referred control group may have some degree of deficits in frontal lobe 

functioning as they have been referred for behavioral problems. Using 

clinically referred individuals to a private practice limited this study however 

may make it more representative of the population of ADHD individuals that 

are referred for neuropsychological testing. Using other clinically referred 

individuals as a comparison group may make the findings more clinically 

useful and extends the research beyond the normal control population. 

Many of the individuals in this study had comorbidity which is very common 

with the ADHD population and many other diagnoses can influence 

measures of frontal lobe functioning. In addition, there were few ADHD 

subjects in the old age group which may be due to the fact that most 

individuals are diagnosed at an earlier age or that recognizing and referring 
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ADHD in older individuals is less common. The older individuals with ADHD 

according to the DSM-IV may be of the inattentive type. 

Future research with a larger sample of older individuals with ADHD 

could help to fine tune the findings of this study and add to the literature on 

ADHD in older individuals including adults. The addition of a normal control 

group for comparison would be beneficial for future research. The collection 

of additional cultural information and environmental factors including family 

dynamics and parenting styles could further the research. Utilizing EEG 

brain mapping during the administration of neuropsychological tests to 

ADHD individuals would extend the research. This could help to identify if 

the neuropsychological tests used in this study measure frontal lobe 

functioning and how the frontal lobes function during the administration of 

these tests in individuals with ADHD and normal controls. 

In conclusion, the findings of this study found deficits consistent with 

poor frontal lobe functioning in individuals diagnosed with ADHD with and 

without LD. However there are other possible explanations for these 

deficits, for example lack of training in attention or little value placed on the 

importance of attention or impulse control. The deficits were in attention, 

impulsivity, sustained attention or vigilance and distractibility. The deficits 

found did not appear to decrease with age. These are executive functions 

that are theorized to be mediated by the frontal lobes therefore these 

findings appear to lend support to the frontal lobe hypothesis of ADHD 
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(Boucugnanai & Jones, 1989). Lou et al. (1984) demonstrated that children 

with ADHD exhibited hypoperfusion centrally in the frontal lobes as 

compared with normal sibling controls and administration of methylphenidate 

resulted in a reversed pattern with increased blood flow in the central 

regions including the basal ganglia and mesencephalon. ADHD individuals 

appear to lack inhibitory capacity over their internal drives and responses to 

external stimuli possibly due to a lack of cortical inhibition. The lack of 

cortical inhibition leads to excessive motor behavior and an impaired ability 

to focus attention. 

The frontal lobe hypothesis may not account for all forms of ADHD 

and this may explain why some studies found frontal lobe deficits while 

others did not. This may explain the inability to find as many significant 

frontal lobe deficits as anticipated. The deficits of ADHD may be 

characteristic of diffuse damage of the frontal lobe and may not correspond 

to the conceptual divisions that have been defined from cases of localized 

brain damage (Grattan & Eslinger, 1992). The majority of tests used in this 

and previous studies are drawn from the literature on adult neuropsychology 

and may not extend downward to child populations as equally valid 

measures of frontal lobe functions (Barkley et al. 1992). In this study, the 

two tests that demonstrated differences were drawn from research on 

children. The frontal lobe hypothesis does offer a parsimonious model for 

explaining many of the findings associated with ADHD. It may be especially 
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useful in conceptualizing appropriate treatment approaches and help to 

increase our understanding and to pinpoint core deficits. The inability to use 

a combination of these measures to predict a diagnosis ADHD supports the 

view that diagnosing ADHD is best achieved using a multimethod approach. 
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Table 4 

Means and Standard Deviations for ADHD group 

Young Old 

M SD n M SD n 

WISC-R/WAIS-R 
IQ 104. 30 16. 07 27 102 . 25 9.05 12 
Verbal IQ 105. 22 14. 23 27 101. 25 10. 05 12 
Performance IQ 102 . 40 17. 51 27 103 . 67 10.59 12 
Information 11. 11 2 . 89 27 10. 08 3 .16 12 
Similarities 11. 52 2. 89 27 10. 58 2.78 12 
Arithmetic 10. 18 2. 79 27 9. 83 2 . 62 12 
Vocabulary 11. 15 3 . 09 27 10. 25 2.41 12 
Comprehension 10. 85 3 . 23 27 9. 75 1. 66 12 
Digit Span 8. 61 2 . 87 26 9. 41 2.23 12 
Picture Comp. 10. 41 2 . 89 27 9. 91 2.23 12 
Picture Arran. 11. 03 3 . 31 27 10. 41 1.50 12 
Block Design 10. 48 4. 13 27 10. 67 3.73 12 
Object Assem. 10. 27 3 . 07 26 11. 42 4.52 12 
Coding 9. 19 3 . 59 26 9. 91 1.93 12 
Mazes 10. 70 3 . 34 23 10. 90 2.69 10 
Freedom Factor 9. 20 2 . 58 25 9. 72 1.29 12 
TMT 
TMT A Time 18. 46 6. 19 11 19. 75 6.51 12 
TMT A Errors 0. 00 0. 00 11 0. 00 0. 00 12 
TMT B Time 49 . 27 0. 45 11 35. 67 10.81 12 
TMT B Errors 0. 45 0. 93 11 0. 33 0. 65 12 
SCWT 
Word 99. 63 6. 59 19 98. 27 14.03 11 
Word T Score 45. 73 3 . 34 19 45. 27 7.12 11 
Color 72 . 84 11. 62 19 65. 81 8 . 53 11 
Color T Score 45. 21 7. 81 19 40. 64 5.66 11 
Color Word 43 . 42 6. 62 19 39. 10 7.97 11 
ColorWord T 48. 37 6. 67 19 44. 10 7.97 11 
GDS 
Delay Correct 40. 19 10. 48 27 46. 58 11. 55 12 
Delay Responses 65. 96 18. 20 27 75. 58 15.28 12 
Delay Ratio 2. 71 0. 86 27 2. 57 1. 04 12 
Vigalence Cor. 36. 48 9. 13 27 42 . 00 3 . 62 12 
Vig. Omissions 8. 52 9. 13 27 3 . 00 3 . 62 12 
Vig. Commissions25. 19 27 . 28 27 7 . 83 13.94 12 
Dis. Correct 20. 52 11. 64 27 31. 75 13 . 32 12 
Dis. Omissions 24. 85 12 . 04 27 13. 25 13.32 12 
Dis. Commissions4 0. 15 33 . 15 27 24. 67 30.38 12 
HR 
Speech Sounds 6. 77 3 . 13 13 4. 75 2.22 12 
Seashore Rhythm 23 . 46 3 . 97 13 25. 75 3 .84 12 

(Table Continues) 
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Young Old 

M SD n M SD n 

WJ 
Basic Reading 3 , .96 2 . 98 27 12 . . 18 4. 15 11 
Basic Read SS 107. . 11 12. 63 27 112 , .54 13 . 04 11 
Broad Reading 3. .50 1. 87 27 10. .35 3 . 27 11 
Broad Read SS 106, .74 11. 95 27 106, .81 9. 33 11 
Basic Writing 2 . .54 1. 32 27 7, .99 2. 75 11 
Basic Writ SS 93 . . 67 10. 68 27 94, .90 7. 06 11 
Broad Math 3 . . 05 1. 45 27 8 , ,25 2 . 92 11 
Broad Math SS 103 . . 67 15. 60 27 96, .27 9. 65 11 
Word Id 3 , . 62 2 . 22 25 11, . 74 3 . 99 10 
Word Id SS 103 . . 68 15. 60 25 110, .20 11. 68 10 
Word Attack 4 . ,80 4 . 56 20 13 , .26 5. 34 11 
Word Attack SS 104 . . 35 12 . 14 20 115. . 00 14 . 16 11 
Passage Comp 3 , , 70 1. 83 23 9 , . 42 3 . 53 11 
Pass Comp SS 108. , 04 13 . 59 23 102, . 82 8. 98 11 
Calculation 2 , .99 1. 30 24 8. . 29 3 . 42 11 
Calculation SS 103 . .80 14. 78 24 94. . 00 9. 40 11 
Applied Prob 3 . .32 1. 67 24 8, .87 3 . 13 10 
App Prob SS 102 , .46 14 . 45 24 99. . 00 10. 89 10 
Spelling 2 , .70 1. 31 24 8. . 39 3 . 48 11 
Spelling SS 94 . .75 11. 23 24 96. .45 9. 17 11 
PIC 
Lie 38. .73 8 . 20 26 37, .33 7. 19 9 
Frequency 68, .61 20. 54 26 72. .44 22 . 13 9 
Defensiveness 36, . 65 13 . 40 26 41, . 11 11. 07 9 
Adjustment 85. .62 14. 34 26 86, .33 16. 40 9 
Achievement 57, .73 13 . 19 26 60, . 67 15. 67 9 
Intellectual 62 , .88 18. 34 26 55, .11 31. 84 9 
Development 57, . 92 13 . 28 26 58, . 67 14. 80 9 
Somatic 60. .15 13 . 76 26 56, . 67 12. 55 9 
Depression 69. . 08 15. 91 26 69, . 11 13 . 11 9 
Family Relat 54 . . 69 10. 67 26 53 , ,44 9. 32 9 
Delinquency 74 . . 88 11. 41 26 78, . 77 19. 72 9 
Withdrawal 53 . . 35 12 . 38 26 60, . 22 11. 32 9 
Anxiety 69 . . 58 14 . 28 26 66, . 89 17. 95 9 
Psychosis 74 . . 62 22 . 09 26 65, . 33 21. 93 9 
Hyperactivity 67 , . 69 13 . 24 26 60. .33 14 . 46 9 
Social Skills 66 , . 04 13 . 51 26 61, .78 16. 71 9 
RADS 57 . , 00 0. 00 1 65. , 00 10. 12 6 
RCDS 52 . , 83 10. 13 24 50. . 00 8 . 83 4 
BAI 9 . . 00 0. 00 1 12 . . 86 6. 64 7 
CAS 9 . . 00 3 . 28 25 6. . 67 3 . 51 3 
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Young Old 

M SD n M SD n 

WISC-R/WAIS-R 
IQ 94 . 94 11.86 17 95. 65 11.85 23 
Verbal IQ 92. 59 13.55 17 93 . 56 10. 68 23 
Performance IQ 98. 47 10. 46 17 99. 52 15.75 23 
Information 8. 41 2.76 17 8. 65 2.35 23 
Similarities 9. 76 3 .49 17 9. 83 2.34 23 
Arithmetic 8. 00 2 . 00 17 8. 04 2 . 34 23 
Vocabulary 9. 00 1.94 17 9. 00 2.41 22 
Comprehension 8. 53 2 . 67 17 9. 09 2.50 23 
Digit Span 8. 69 3 . 27 16 9. 33 3 . 09 21 
Picture Comp. 10. 00 2 . 69 17 9. 96 3 . 05 23 
Picture Arran. 9. 47 2 . 62 17 10. 35 2.89 23 
Block Design 9 . 75 2 . 32 16 9. 70 2.81 23 
Object Assem. 10. 31 2 . 65 16 10. 36 3 .00 22 
Coding 8. 53 4 . 05 17 8. 91 3.85 23 
Mazes 11. 30 3.40 10 11. 25 3 .17 12 
Freedom Factor 8 . 48 1.72 16 8. 80 2 .10 21 
TMT 
TMT A Time 22 . 20 6.56 10 24. 39 10.40 23 
TMT A Errors 0. 10 0.32 10 0. 22 0.52 23 
TMT B Time 39 . 50 13 .81 10 52 . 78 24 . 63 23 
TMT B Errors 0. 30 0.48 10 0. 35 0.65 23 
SCWT 
Word 95. 93 13 . 93 14 90. 23 16. 59 23 
Word T Score 43 . 86 6. 90 14 38. 86 11.26 23 
Color 74. 50 10.81 14 68 . 65 22 . 62 23 
Color T Score 46. 36 7.26 14 40. 43 8.47 23 
Color Word 46. 71 5.24 14 38. 57 9.36 23 
ColorWord T 51. 71 5.24 14 43 . 09 8.10 23 
GDS 
Delay Correct 41. 59 8 . 94 17 50. 00 12 . 62 23 
Delay Responses 58. 71 17.46 17 65. 25 16.99 23 
Delay Ratio 2 . 98 0.71 17 3 . 15 .51 23 
Vigalence Cor. 36. 29 6.50 17 40. 75 6.22 23 
Vig. Omissions 8. 71 6.40 17 4. 25 6.22 23 
Vig. Commissions2 6. 00 22 . 12 17 5. 40 8.35 20 
Dis. Correct 22 . 82 12 . 30 17 29 . 85 10.22 20 
Dis. Omissions 22 . 17 12 . 30 17 15. 15 10. 22 20 
Dis. Commissions53. 41 44.92 17 11. 10 14 .16 20 
HR 
Speech Sounds 9 . 23 4 . 97 17 8 . 63 6.95 22 
Seashore Rhythm 23 . 07 4 .23 17 23 . 27 5.37 22 

(Table Continues) 
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Young Old 

M SD n M SD n 

WJ 
Basic Reading 2 . 42 1. 62 17 11 . 17 4 .27 19 
Basic Read SS 85. 82 11. 83 17 105 . 05 13 .37 19 
Broad Reading 2. 52 1. 62 17 9 .59 3 .99 20 
Broad Read SS 86. 71 12 . 70 17 99 . 65 13 . 32 20 
Basic Writing 2 . 10 1. 12 17 6 .70 3 . 00 20 
Basic Writ SS 85. 94 11. 89 17 87 .80 12 .69 20 
Broad Math 2 . 68 1. 67 17 7, .23 2 .74 20 
Broad Math SS 85. 41 16. 94 17 88, .20 10 .87 20 
Word Id 2 . 19 1. 51 15 9 . .87 4 .43 19 
Word Id SS 83 . 67 11. 19 15 99, . 68 16 . 09 19 
Word Attack 2 . 16 1. 54 14 12 , .52 5 .42 17 
Word Attack SS 84 . 29 9. 56 14 107. . 53 14 .58 17 
Passage Comp 2 . 38 1. 56 15 8. .95 4 . 02 19 
Pass Comp SS 88. 07 13 . 69 15 96. . 37 13 .29 19 
Calculation 2 . 39 1. 70 15 7, . 18 3 . 24 19 
Calculation SS 84 . 60 17. 71 15 87 , . 32 11 .57 19 
Applied Prob 2 . 69 1. 75 15 7. . 07 2 .70 19 
App Prob SS 90. 93 15. 45 15 91. .58 10 .22 19 
Spelling 1. 80 1. 09 15 6 , .96 6 .62 18 
Spelling SS 82 . 47 11. 75 15 87. .89 12 .44 18 
PIC 
Lie 42 . 71 9 . 78 14 41. ,53 8 .23 15 
Frequency 68. 64 22 . 18 14 78. .87 22 .94 15 
Defensiveness 40. 85 14 . 75 14 38. .86 9 . 95 15 
Adjustment 85. 43 17. 15 14 87. .27 15 .23 15 
Achievement 66. 00 11. 00 14 67. .53 12 . 72 15 
Intellectual 66. 00 24 . 14 14 65. ,33 30 .26 15 
Development 63 . 86 13 . 30 14 64. , 60 14 .20 15 
Somatic 56. 07 12 . 85 14 70. ,47 16 . 24 15 
Depression 69. 57 16. 33 14 76. , 00 18 .22 15 
Family Relat 50. 85 9. 81 13 59. .14 12 .11 14 
Delinquency 72 . 57 11. 70 14 73 . 60 23 .39 15 
Withdrawal 55. 64 10. 72 14 66. 87 16 . 17 15 
Anxiety 69. 64 17. 73 14 72. 27 17 .91 15 
Psychosis 81. 14 26. 13 14 82 . 40 24 .59 15 
Hyperactivity 64 . 36 12 . 97 14 62 . 93 16 . 18 15 
Social Skills 71. 79 13 . 96 14 65. 60 16 .39 15 
RADS 0. 00 0. 00 0 65. 31 15 .75 16 
RCDS 61. 80 15. 66 15 68 . 25 23 . 95 4 
BAI 0. 00 0. 00 0 8. 21 3 .90 14 
CAS 9. 73 3 . 63 15 12 . 33 3 , . 05 3 
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Table 6 

Means and Standard Deviations for the other diagnostic group 

Young Old 

M SD n M SD n 

WISC-R/WAIS-R 
IQ 105.86 12 .36 7 101.58 13 .51 24 
Verbal IQ 103.71 9.30 7 102.63 11.97 24 
Performance IQ 107.72 13 . 00 7 100.21 14.96 24 
Information 11. 00 2.28 7 9.95 2.77 24 
Similarities 12.00 2 . 09 7 11.13 2.49 24 
Arithmetic 9.86 2 . 27 7 10.75 2.85 24 
Vocabulary 9.71 3 .20 7 10. 33 2 .14 24 
Comprehension 10 .71 2 . 56 7 10. 33 3 . 06 24 
Digit Span 11. 00 3.46 7 11.13 3 .33 24 
Picture Comp. 11. 29 2 . 56 7 9.92 3 . 11 24 
Picture Arran. 10.71 2 . 56 7 9.79 3.48 24 
Block Design 11.85 2.67 7 10.79 3.28 24 
Object Assem. 11.86 3 . 02 7 10.25 2.72 24 
Coding 10.14 3.29 7 9.67 3 .37 24 
Mazes 11.86 3 .44 7 12 .18 2 .74 17 
Freedom Factor 10. 33 2.70 7 10.51 2.28 24 
TMT 
TMT A Time 18.25 9.98 4 19.71 9. 63 24 
TMT A Errors 0. 00 0. 00 4 0.13 0.34 24 
TMT B Time 32.75 9.39 4 47.38 31. 05 24 
TMT B Errors 0.50 1. 00 4 0.21 0.51 24 
SCWT 
Word 97.80 14.36 5 99.91 15.55 24 
Word T Score 44.80 7.29 5 45.92 7.76 24 
Color 81.20 13.70 5 73.50 8.74 24 
Color T Score 50.80 9.20 5 45.71 5.80 24 
Color Word 47.80 5. 89 5 42 . 04 9.48 24 
ColorWord T 52.80 5.89 5 47.04 9.48 24 
GDS 
Delay Correct 43 .14 14 .21 7 51.57 10.88 23 
Delay Responses 61. 14 19 . 57 7 70.70 15.89 23 
Delay Ratio 3 .10 1. 09 7 2.87 .85 23 
Vigalence Cor. 40.14 6.01 7 43 . 09 3 . 34 23 
Vig. Omissions 4.86 6.01 7 1.91 3 . 34 23 
Vig. Commissions 7.43 9.62 7 1.22 1.50 23 
Dis. Correct 26.43 15.74 7 37.78 8 .81 23 
Dis. Omissions 18 .43 15.77 7 7.22 8.81 23 
Dis. CommissionslO.43 9.45 7 3 .70 5. 68 23 
HR 
Speech Sounds 6. 00 5.66 2 4.50 1. 50 24 
Seashore Rhythm 27.00 1.41 2 27.25 1.73 24 

(Table Continues) 



56 

Young Old 

M SD n M SD n 

WJ 
Basic Reading 6, .29 1. 14 7 12 , . 10 3 . 67 23 
Basic Read SS 110, . 14 16. 33 7 108, .91 13. 04 23 
Broad Reading 5, . 39 4 . 18 7 11, .30 3 . 62 24 
Broad Read SS 108, .86 16. 17 7 106, .92 12 . 26 24 
Basic Writing 4 , . 01 2 . 23 7 9, .88 3 . 53 24 
Basic Writ SS 101, .43 9. 85 7 100, .29 11. 82 24 
Broad Math 4 , .74 2 . 56 7 10, . 66 3 . 23 24 
Broad Math SS 109, . 00 13. 27 7 106, . 46 13 . 14 24 
Word Id 5. .73 5. 37 7 11, .70 4. 35 19 
Word Id SS 108, .71 17 . 21 7 109, . 32 13 . 70 19 
Word Attack 6. .84 5. 61 7 13 , .48 4. 64 18 
Word Attack SS 110, .43 10. 45 7 114, .89 16. 07 18 
Passage Comp 4 , .94 3 . 52 7 10, ,95 4. 31 19 
Pass Comp SS 105. .86 10. 87 7 106. . 16 13 . 97 19 
Calculation 4 , .31 2 . 18 7 10, . 63 3 . 27 19 
Calculation SS 107 , . 00 12 . 34 7 105. , 74 9. 62 19 
Applied Prob 5, . 11 3 . 12 7 11. . 17 3 . 73 19 
App Prob SS 108 . .42 13 . 31 7 106. . 16 13 . 97 19 
Spelling 4. , 63 2 . 67 7 10. .25 4. 23 19 
Spelling SS 105, .43 8 . 28 7 102 . .84 13 . 14 19 
PIC 
Lie 41. .29 2 . 50 7 41. , 06 8. 77 16 
Frequency 63 . .29 12 . 98 7 65. , 13 17. 28 16 
Defensiveness 37. .71 7. 59 7 45. , 94 15. 52 16 
Adjustment 79. ,71 23 . 46 7 82 . ,31 18. 22 16 
Achievement 53 . , 00 6. 61 7 64. ,81 10. 30 16 
Intellectual 44. ,86 12. 33 7 52 . ,94 13 . 85 16 
Development 52 . ,71 10. 44 7 61. ,94 10. 48 16 
Somatic 54 . , 14 3 . 67 7 55. , 06 11. 56 16 
Depression 70. ,57 17. 09 7 68. , 06 18. 73 16 
Family Relat 55. ,29 16. 39 7 56. ,38 12 . 87 16 
Delinquency 71. ,29 16. 84 7 79. , 69 24. 59 16 
Withdrawal 66. ,43 19. 42 7 62. , 38 18. 27 16 
Anxiety 67. .86 16. 16 7 61. .00 14. 42 16 
Psychosis 75. ,86 11. 67 7 67. ,88 17. 99 16 
Hyperactivity 46. . 14 21. 31 7 58. ,25 16. 17 16 
Social Skills 68. 29 11. 09 7 61. .38 14. 39 16 
RADS 58. 00 0. 00 1 60. 90 12. 94 20 
RCDS 49 . 40 2 . 30 5 67 . 00 12 . 73 2 
BAI 0. 00 0. 00 0 10. 82 6. 42 11 
CAS 6. 86 1. 77 7 11. 75 5. 91 4 
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Table 7 

Stroop Variables 

Source df 
Word 
Diagnosis 2,89 2.65 .07 
Age 1,89 .66 .41 
Interaction 2,89 .45 .63 

Word T score 
Diagnosis 2,89 4.17 .01 
Age 1,89 1.38 .24 
Interaction 2,89 1.06 .35 

Color 
Diagnosis 2,89 .90 .41 
Age 1,89 4.27 .04 
Interaction 2,89 .03 .97 

Color T score 
Diagnosis 2,89 2.48 .08 
Age 1,89 10.34 .001 
Interaction 2,89 .07 .93 

Color Word 
Diagnosis 2,89 .27 .77 
Age 1,89 12.00 .001 
Interaction 2,89 .44 .64 

Color Word T score 
Diagnosis 2,89 .40 .67 
Age 1,89 13.84 .001 
Interaction 2,89 .63 .53 
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Table 8 

Trail Making Test 

Source df F p 

Trails A Time 
Diagnosis 2,78 2.51 .08 
Age 1,78 .61 .43 
Interaction 2,78 .02 .98 

Trails A Errors 
Diagnosis 2,78 1.85 .16 
Age 1,78 .80 .37 
Interaction 2,78 .22 .80 

Trails B Time 
Diagnosis 2,78 .56 .57 
Age 1,78 .48 .48 
Interaction 2,78 2.58 .08 

Trails B Errors 
Diagnosis 2,78 .30 .74 
Age 1,78 .27 .60 
Interaction 2,78 .32 .72 
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Freedom From Distractibility Factor of the WISC-R 
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Source df_ 

Diagnosis 2,101 5.77 .004 
Age 1,101 .62 .43 
Interaction 2,101 0.14 .90 



Table 10 

Gordon Diagnostic System 
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Source df F D 

Delay Number Correct 
Diagnosis 2 100 3.83 .02 
Age 1 100 10.84 .001 
Interaction 2 100 .09 .91 
Delay Number Responses 
Diagnosis 2 100 1.73 .18 
Age 1 100 5.45 .02 
Interaction 2 100 .09 .91 
Delay Efficiency Ratio 
Diagnosis 2 100 2.33 .10 
Age 1 100 .05 .82 
Interaction 2 100 .51 .60 
Vigilance Correct 
Diagnosis 2 100 4.12 .01 
Age 1 100 11.05 .001 
Interaction 2 100 .26 .77 
Vigilance Omissions 
Diagnosis 2 100 4.12 .01 
Age 1 100 11.05 .001 
Interaction 2 100 .26 .77 
Vigilance Commissions 
Diagnosis 2 100 8.25 .0005 
Age 1 100 18.83 .0001 
Interaction 2 100 1.16 .31 
Distractibility Correct 
Diagnosis 2 100 8.52 .0004 
Age 1 100 16.01 .0001 
Interaction 2 100 .38 .68 
Distractibility Omissions 
Diagnosis 2 100 8.73 .0003 
Age 1 100 16.04 .0001 
Interaction 2 100 .41 .66 
Distractibility Commissions 
Diagnosis 2 100 11.19 .0001 
Age 1 100 17.62 .0001 
Interaction 2 100 3.47 .03 



Table 11 

Woodcock-Johnson 
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Source df 

Basic Reading 
Diagnosis 
Age 
Interaction 

2,98 
1,98 
2,98 

11.58 
7.51 
4.69 

.0001 

.001 

.01 

Broad Reading 
Diagnosis 
Age 
Interaction 

2,100 
1,100 
2,100 

13.76 
3.41 
3.31 

.0001 

.06 

.04 

Basic Writing 
Diagnosis 
Age 
Interaction 

2,100 
1,100 
2,100 

12.48 
.15 
.13 

.0001 

.69 

.88 

Broad Math 
Diagnosis 
Age 
Interaction 

2,100 
1,100 
2,100 

21.07 
.53 

1.23 

.0001 

.47 

.29 
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Table 12 

Halstead-Reitan 

Source df 

Seashore Rhythm 
Diagnosis 2,80 7.87 .0008 
Age 1,80 1.06 .30 
Interaction 2,80 .54 .58 

Speech Sounds 
Diagnosis 2,80 7.55 .001 
Age 1,80 1.28 .26 
Interaction 2,80 .19 .83 
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