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Analyzing the WISC-R In Children with ADHD: The Predictive
Value of Subtests, Kaufman, and Bannatyne Categories
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SUMMARY

Objective: The aim of this study was to evaluate the predictive value of Intelligence Quotient scores (IQs), subtests of Wechsler Intelligence Scale
for Children-Revised (WISC-R), and the Kaufman’s and Bannatyne’s categories scores in attention deficit hyperactivity disorder (ADHD). In addi-
tion, this study was designed to examine the difference of some neurocognitive skills for children with ADHD and their unaffected peers using the

WISC-R subtests.

Method: WISC-R’s subtest and IQ scores, and scores of Kaufman’s and Bannatyne’s categories of the children who were diagnosed with only ADHD
were compared with the same scores of the children in the healthy control group (N=111) and the ADHD with comorbid group (N= 82).

Results: It was found that the subtest scores (vocabulary, comprehension, digit span, picture completion, and block design) of the children with only
ADHD and ADHD with comorbidity were significantly lower than the healthy group. In addition, object assembly subtest scores of the children
with only ADHD were lower than the control group. Subtests of comprehension (Wald = 5.47, df = 1, p=0.05), digit span (Wald = 16.79, df = 1,
p=0.001), and picture completion (Wald= 5.25, df= 1, p=0.05) were able to predict ADHD significantly. In this study, the categories of freedom from
distractibility (Wald = 8.22, df = 1, p=0.01) and spatial abilities (Wald = 12.22, df = 1, p<0.0001) were also predictive for ADHD.

Conclusion/Discussion: Problem-solving abilities in social processes, auditory short-term memories, visual-spatial abilities, and visual configuration
abilities of the children with ADHD were lower than their healthy peers. It was thought that in WISC-R’s profile analysis, the categories of freedom
from distractibility and spatial abilities could be distinctive in ADHD diagnosis.
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INTRODUCTION

Attention deficit hyperactivity disorder (ADHD) is one of
the most common neuropsychiatric disorders in children
(Lange et al. 2014). Two main symptoms of ADHD are in-
attention and hyperactivity-impulsivity (APA 2013). In ad-
dition to these, social, emotional, behavioral problems, and
cognitive impairments such as executive dysfunctions are
common in ADHD (Spencer et al. 2007, Tsai et al. 2013).
Executive functions is a concept used for higher brain func-
tions containing goal directed behaviors associated with
functions of frontal lob such as planning, problem solving,
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concentration, strategy formulation, monitoring, emotional
regulation, choice, selectively attention routing, and suppres-
sion of inappropriate response (Rossi et al. 2009, Rubia et al.
2009, Zambrano-Sanchez et al. 2010, Korzeniowski 2011).
Individuals with ADHD were also reported to have executive
dysfunctions. (Siu & Zhou 2014).

There is no laboratory or specific diagnostic test to con-
firm the diagnosis of clinically diagnosed ADHD (Ercan et
al. 2001). Nowadays, in clinical practices for diagnosis of
ADHD, parents and teachers assessment and behavior rating
scales are used (American Academy of Child and Adolescent
Psychiatry 2007, Ercan et al. 2001). Another source of
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information to which clinicians refer is Wechsler Intelligence
Scale for Children-Revised Form (WISC-R) which provides
data related to multdple cognitive functions (Sattler 2002,
Devena & Watkins 2012, Eving & Gengdz 2007). Even if
WISC-R was created to measure general intellectual skills,
merely subtest scores are interpreted as a measure of an indi-
vidual’s specific neuropsychological characteristics (Campbell

& McCord 1999).

WISC-R is an intelligence test, which provides Verbal and
Performance Intelligence Quotient (IQ) scores obtained
separately, and it consists of two sections, each containing
six subtests. In addition, total IQ score is also obtained from
WISC-R’s completely 12 subtests (10 core and 2 supplemen-
tary subtests). In addition to studies dealing with differences
between WISC-R verbal and performance scores, there are
also studies examining subtests and subtests pattern (pro-
file) analyses derived from subtests and total of some of these
subtests (Prifitera & Dersh 1993, Anastopoulos et al. 1994,
Mayes et al. 1998, Snow & Sapp 2000, Mahone et al. 2003,
Kiris & Karakas 2004, Erdogan-Bakar et al. 2005, Eving &
Gengoz 2007, Ongider et al. 2008).

The most prominent pattern analysis of WISC-R is that
formed by Kaufman and Bannatyne classifications. Kaufman
(1975), using exploratory factor analysis on the WISC-R
standardization sample in his study, found another factor
apart from two factors that are by WISC-R. He identified
those three factors as “verbal comprehension”, “perceptual
organization”, and “freedom from distractibility”. The verbal
comprehension factor consisted of information, similarities,
comprehension and vocabulary subtests, perceptual organiza-
tion factor consisted of block design, picture completion, pic-
ture arrangement and object assembly subtests and the third
factor, called freedom from distractibility, consisted of arith-
metic, coding and digit span subtests. According to hypoth-
eses in this model, coding and digit span subtests indicates the
presence of inattention, and getting high scores demonstrates
an ability to sustain attention (Kaufman 1979, Lufi & Cohen
1985, Wechsler 1991, Faraone et al. 1993, Anastopoulos et
al. 1994, Seidman et al. 1997, Mayes et al. 1998).

The Wechsler intelligence scores are also associated with
ADHD. The term “ACID” is a pattern, which consists of
arithmetic, coding, information and digit span subtests
(formed from initial letters of subtests) (Schwean & Saklofske
2005; Devena & Watkins 2012). Individuals diagnosed with
ADHD had lower scores in arithmetic, coding, information,
and digit span subtests, i.e. ACID pattern (Snow & Sapp
2000). Bannatyne (1974) found four factors including “spa-
tial abilities” (picture completion, block design, object as-
sembly), “conceptual abilities” (comprehension, similarities,
vocabulary), “sequential abilities” (digit span, picture arrange-
ment, coding), “acquired knowledge pattern” (information,
vocabulary, arithmetic). Considering other studies, arithmetic
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subtest replaced picture arrangement subtest, which consti-
tutes the sequential ability (Smith & Watkins 2004).

In a study examining the Bannatyne categories in children
with ADHD, children diagnosed with ADHD and SLD had
the lowest scores in sequential abilities and the highest scores in
spatial ability; however, using this category for differentiating
of diagnosis of ADHD was limited (Prifitera & Dersh 1993).
The first aim of this study was to investigate the diagnostic
value of WISC-R subtests and classifications of Kaufman and
Bannatyne derived from these subtests in ADHD. Another
aim of the study was to examine some neurocognitive features
of children with ADHD through WISC-R subtest scores that
are different from their healthy peers.

METHOD

Participants

In this study, psychiatric personal cards of school age chil-
dren, who applied to Mus State Hospital’s Child-Adolescent
Psychiatry outpatient clinic, with complaints of distractibil-
ity, hyperactivity, and impulsivity were scanned retrospec-
tively in a two-year period. The DSM-IV-Based Disruptive
Behavior Disorders Screening and Rating Scale were applied
to those diagnosed with ADHD. Those who had WISC-R
total IQ scores higher than 80, a digit span supplement sub-
test, and those without neurological disorder were included
in the study. Thus, the study sample consisted of children
age 6 to 15 years old, with 101 of whom were diagnosed with
ADHD. Eighty two patients were diagnosed with ADHD as-
sociated comorbidity, and 111 children were not diagnosed
at all. Table 1 shows the other diagnoses of ADHD with co-
morbidity cases. Of the 82 children with comorbid disorders,

Table 1. Other psychiatric diagnoses of ADHD with comorbidity cases
according to DSM-IV.

Comorbid n %
Anxiety Disorders 22 26.82
Enuresis 20 24.39
Specific Learning Disorder 19 23.17
Tic Disorder 16 19.51
Conduct Disorder 10 12.19
Depression 9 10.97
Obsessive Compulsive Disorder 6 7.31
Oppositional Defiant Disorder 6 7.31
Stuttering 3 3.65
Encopresis 3 3.65
Eating Disorder 3 3.65
Expressive Language Disorder 1 1.21
Autism Spectrum Disorders 1 1.21
Alcohol-Substance Abuse 1 1.21



50 children had one, 25 children had two, and seven children
had three or more comorbid disorders. The healthy control
group consisted of children who were admitted to the same
hospital outpatient department of pediatrics, with no chronic
medical or mental illness. Children and their families volun-
teered to participate in the study. WISC-R was administered
after periods of illness. Informed consent forms were obtained
from parents. The sample groups were similar in terms of age
and gender. Twenty eight percent of the participants were
gitls (n = 28) and 72 % were boys (n = 73) in the ADHD
group. Thirty percent of participants in the ADHD + comor-
bid disorder group were gitls (n = 33) and 70 % were boys (n
= 78). The healthy control group consisted of 23 % girls (n
=19) and 77 % boys (n = 63). The mean ages of the sample
groups were 9.16 (§5=2.09) for the ADHD group, 9.10 (SS=
2.30) for the ADHD with comorbidity group, and 9.11 (SS=
2.15) for the healthy control group.

Instruments

Wechsler Intelligence Scale for Children-Revised
(WISC-R):

Developed by Wechsler in 1949, WISC-R was revised in
1974 and became applicable to children between 6 and 16
years old (Wechsler, 1974). Standardization and norms were
adapted for Turkish sample by Savasir and Sahin (1995).
WISC-R consists of six verbal subtests (information, vocabu-
lary, arithmetic, comprehension, similarities and digit span),
and six performance subtests (picture completion, block
design, object assembly, picture arrangement, coding and
mazes) with supplement subtests. In addition to these sub-
tests, standard scores, verbal, performance, and total IQ score
coefficients were obtained. For these IQs, the average value
was 100 and standard deviation was 15. The average of each
subtest standard scores was 10 and standard deviation was
3 (Savagir & Sahin 1995). Kaufman’s patterns, which were
developed later, were “verbal comprehension” (information,
similarities, vocabulary, and comprehension), “perceptual or-
ganization” (block design, object assembly, picture arrange-
ment, and picture completion), “freedom from distractibility”
(coding, digit span, and arithmetic), and “ACID” (arithme-
tic, coding, information, and digit span). Bannatyne’s pat-
terns were defined as “spatial abilities” (picture completion,
block design, and object assembly), “conceptual abilities”
(similarities, comprehension, and vocabulary), “sequential
abilities” (digit span, arithmetic, and coding) and “acquired
knowledge” (information, vocabulary, and arithmetic). In
this study, WISC-R scores as well as these pattern scores were
included in the analysis.

DSM-IV-Based Disruptive Behavior Disorders
Screening and Rating Scale:

This scale was developed for screening disruptive behavior
disorders based on DSM-IV criteria by Turgay (1995). The

validity and reliability studies were conducted in Turkey by
Ercan etal. (2001), and the scale was completed by the child’s
parents and teachers.

Procedure

The sample groups contained children who completed
WISC-R and DSM-IV-Based Disruptive Behavior Disorders
Screening and Rating Scale. All WISC-R tests were admin-
istered by the hospital psychologist who was certified for
administration and scoring the tests. While the study group
consisted of ADHD cases without any comorbid disorder, the
first control group consisted of children applied to the pedi-
atric outpatient department. ADHD with comorbidity cases
constituted the second control group. Diagnosis of comorbid
disorders were made according to DSM-IV.

Statistical Analysis

One-Way Analysis of Variance (ANOVA) method was used
to compare WISC-R scores, and Kaufman and Bannatyne
classification of groups of ADHD, ADHD with comorbid-
ity, and the control group. The LSD method was used for
between-group post-hoc comparisons of significant WISC-R
scores as a result of ANOVA. In addition, in order to de-
termine the predictive degree of subtests for ADHD, logis-
tic regression analysis was performed with WISC-R subtest
scores. Similarly, a logistic regression model was established

using Kaufman and Bannatyne classifications, and patterns
associated with ADHD were identified.

RESULTS

ANOVA was conducted to determine significant differenc-
es in terms of scores of WISC-R subtests and 1Q’s among
the groups. The findings of comparisons between groups
performed with the LSD method are presented in Table 2.
Accordingly, as the results of the analysis were examined, it
was found that the control group had significantly higher
scores on the subtests of comprehension, digit span, picture
completion, block design, and performance IQ than both
ADHD group and ADHD with comorbidity group. The
control group demonstrated a significantly higher score on
object assembly subtest than the ADHD group. In addition,
the ADHD with comorbidity group had a significantly high-
er score than the control group on the information subtest,
while both the ADHD and ADHD with comorbidity group
had a significantly higher score on the block design subtest
than the control group. There were no observed significant
differences between the three groups in terms of subtest scores
of similarities, arithmetic, picture arrangement, coding, ver-

bal, and performance IQ’s.



Table 2. Group Differences in WISC-R Subtests and IQ Scores

ADHD Control ADHD with Comorbidity
‘WISC-R Subtest (N=101) M (SD) (N=111) M (SD) (N=82) M (SD) MS SS F (2,291)
Information 9.42 (2.47) 8.91a (2.49) 9.79b (2.50) 19.03 38.07 3.08*
Similarities 10.49 (2.84) 10.46 (3.85) 10.13 (3.61) 3.50 6.99 29
Arithmetic 10.24 (2.71) 10.35 (2.71) 10.08 (3.00) 1.67 3.34 21
Vocabulary 10.53b (2.16) 9.70a (3.25) 10.82b (2.42) 33.54 67.09 4.64*
Comprehension 10.33b (2.31) 11.20a (2.70) 10.24b (2.40) 28.67 57.35 4.63*
Digit Span 8.32b(2.62) 10.28a (3.11) 8.85b (2.61) 108.95 217.90 13.76***
Picture Completion 9.39b (2.88) 10.86a (3.00) 9.23b (2.91) 83.31 166.63 9.68***
Picture Arrangement 10.14 (3.51) 10.02 (3.03) 9.67 (2.87) 5.29 10.57 .53
Block Design 10.05b (3.00) 11.22a (3.32) 9.85b (2.91) 56.02 112.03 5.82**
Object Assembly 10.05b (2.99) 11.37a (3.18) 10.72a (2.77) 46.07 92.15 5.10%*
Coding 10.70 (2.80) 10.75 (3.07) 10.73 (2.76) .05 11 .01
Verbal IQ 101.43 (11.54) 100.84 (13.64) 101.34 (13.83) 10.86 21.73 .06
Performance IQ 99.91b (13.87) 105.85a (14.33) 100.13b (12.74) 1177.69 2355.38 6.23**
Total IQ 100.83 (11.95) 103.59 (12.80) 100.91 (11.97) 256.82 513.64 1.70

*p<.05* p<.01,**p<.001, MS: Mean Square, SS: Sum of Squares

a,b: In aline, there is a significant difference between scores that are coded with different letters. There is no difference between scores that are coded with same letters or not coded.

Table 3. Group Differences in Kaufman and Bannatyne Categories

ADHD Control ADHD+

‘WISC-R Category (N=101) M (SD) (N=111) M (SD) Comorbid MS SS F (2,291)
(N=82) M (SD)

Kaufman Categories
Verbal Comprehension 10.20 (1.71) 10.07 (2.17) 10.25 (2.09) .85 1.69 21
Perceptual Organization 9.90b (2.14) 10.87a (2.17) 9.87b (1.97) 33.36 66.73 7.52%*
Freedom From Distractibility 9.75b (1.80) 10.46a (1.89) 9.89b (1.83) 14.81 29.62 4.35*
ACID 9.67 (1.76) 10.07 (1.77) 9.86 (1.76) 4.26 8.53 1.37
Bannatyne Categories
Spatial Abilities 9.83b (2.18) 11.15a (2.47) 9.93b (2.25) 56.59 113.19 10.59***
Sequential Abilities 9.75b (1.80) 10.46a (1.89) 9.89b (1.82) 14.81 29.62 4.35*
Acquired Knowledge 10.07 (1.98) 9.65 (2.16) 10.23 (2.04) 8.77 17.52 2.05
Conceptual Abilities 10.45 (1.79) 10.45 (2.37) 10.40 (2.27) .09 17 .02

*p<.05* p<.01,**p<.001, MS: Mean Square, SS: Sum of Squares

a,b: In aline, there is a significant difference between scores that are coded with different letters. There is no difference between scores that are coded with same letters or not coded.

Similarly, ANOVA was conducted to compare Kaufman and
Bannatyne categories of these three groups, obtained from
WISC-R subtests. Table 3 shows the findings of comparisons
between groups performed with the LSD method. According
to the results, the control group had significantly higher scores
on Kaufman’s perceptual organization and freedom from
distractibility patterns and Bannatyne’s spatial abilities and
sequential ability than the other groups (Table 3). In addi-
tion, there were no significant differences between the groups
in patterns of Kaufman’s verbal comprehension ability and

ACID and Bannatyne’s spatial abilities and sequential ability.
4

The predictive level of ADHD from WISC-R subtests was ex-
amined with logistic regression analysis (Table 4). The scores
of 11 WISC-R subtests was included in the analysis, with the
method of Backward Stepwise-Wald and in 7th step of the
analysis, 5 subtest scores were observed to be significant in the
model. These scores were information (Wald= 4.07, sd= 1, p=
.05), vocabulary (Wald= 6.14, SD= 1, p= .05), comprehen-
sion (Wald= 5.47, SD= 1, p= .05), digit span (Wald= 16.79,
SD= 1, p=.001) and picture completion (Wald= 5.25, SD=
1, p=.05).

The chi-square value for the model (48.61) was found to be
significant (p <0.001). The overall rate of correct classification



Table 4. Logistic Regression Analysis Related to WISC-R Subtest Scores

Predicted

Observed ADHD Control Percent
Correct (%)

ADHD (N=101) 67 34 66.3
Control (N=111) 35 76 68.5
Total 67.5
Table 5. WISC-R Subtests Predicting ADHD
Subtests B OR CI95 % P
Information 0.147 1.158 1.004-1.336 0.04
Vocabulary 0.179 1.196  1.038-1.379  0.01
Comprehension -0.160 0.852  0.745-0.974  0.01
Digit Span -0.254 0.775 0.687-0.876  <0.001
Picture Completion -0.131 0.877  0.784-0.981 0.02

OR: Odds Ratio, CI: Confidence Interval

for the model was 67%. The predictability of the diagnos-
tic group was 66.3%, and this value showed that 67 of 101
children with ADHD were classified correctly, while 34 were
placed in the control group. According to logistic regression
model, a one-unit increase in the score of information subtest
raised the risk of ADHD by 15%. In addition, a one-unit
increase in the score of vocabulary subtest raised the risk of
ADHD by 19%. While a one-unit increase in the score of
comprehension subtest decreases the risk of ADHD by 15%,
this increase reduces the risk by 23% in digit span subtest and
by 13% in picture completion (Table 5).

In another analyses, the predictive level of ADHD from
Kaufman and Bannatyne categories was examined with lo-
gistic regression analysis (Table 6). The scores of 8 categories
was included in the analysis, with the method of Backward
Stepwise-Wald and in 4th step of the analysis, while 3 cat-
egory scores were observed to be significant in the model.
These categories were freedom from distractibility (Wald=
8.22,SD= 1, p=0.01), spatial abilities (Wald= 12.22, SD =1,
p<0.001), and acquired knowledge (Wald= 15.82, SD= 1, p<
0.001) patterns.

The chi-square value for the model (35.61) was found to be
significant (p <0.001). The overall rate of correct classifica-
tion of the model was 62.3%. The predictability of the di-
agnostic group was 58.4%, and this value showed that 59 of
101 children with ADHD were classified correctly, whereas
42 were placed in the control group.

To this model, a one-unit increase in the score of spatial abili-
ties pattern decreases the risk of ADHD by 24%. In addition,
a one-unit increase in the score of freedom from distractibility
pattern reduced the risk of ADHD by 28%, while each unit
increase in acquired knowledge pattern increases the risk of

ADHD by 50% (Table 7).

Table 6. Logistic Regression Analysis Related to Kaufman and
Bannatyne Categories

Predicted
Observed ADHD Control Percent
Correct (%)
ADHD (N=101) 59 42 58.4
Control (N=111) 38 73 65.8
Total 62.3

Table 7. Kaufman and Bannatyne Categories Predicting ADHD

Categories B OR CI 95 % P
Spatial Abilities -0.273  0.761 0.653-0.887  <0.001
Freedom From -0.326  0.722  0.577-0.902  <0.001
Distractibility
Acquired Knowledge 0.408 1.503  1.230-1.837 <0.001
OR: Odds Ratio, CI: Confidence Interval

DISCUSSION

In this study, children with ADHD were compared with the
control group in terms of WISC-R IQ scores, subtest scores,
and scores of Kaufman and Bannatyne categories. The results
indicate that vocabulary, comprehension, digit span, picture
completion, block design subtests were significantly lower
for ADHD and ADHD with comorbidity groups than con-
trol group. Object assembly subtest was lower for only the
ADHD group compared to the control group. On the con-
trary, information subtest was higher for ADHD and ADHD
with comorbidity groups than the control group. Moreover,
information, vocabulary, comprehension, digit span and pic-
ture completion subtests were useful predictors of ADHD.

Comprehension subtest aims at measuring individuals’ capa-
bilities of distinguishing daily life realities, adaptation to so-
cial life, appraisal of experiences, organizing information and
abstract thinking (Sattler, 1998). In the literature, studies re-
ported comprehension subtest as lower for ADHD cases than
control group (Erdogan-Bakar et al. 2011), and studies that
demonstrated a different trend also drew attention (Tsai et
al. 2013, Evin¢ & Gengdz 2007, Erdogan-Bakar et al. 2005).
Because of the social structure of its item content, this subtest
represents problem solving ability related to social processes
and is highly correlated with social intelligence (Campbell
& McCord, 1999). Children and adolescents with ADHD
have more difficulties with social compatibility and relations
to their peers, parents, and teachers compared to their same
age peers (Gardner & Gerdes 2013, Storebg et al. 2014, APA
2013). Reasons for such a situation are the distractibility of
their attention as well as cognitive difficulties (Gardner &
Gerdes 2013, Hannesdottir et al. 2014). In our study, each
one-unit increase in comprehension subtest reduced the risk
of ADHD risk by 15% in the logistic regression model. The
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comprehension subtest scores of ADHD group was lower
than the healthy group, and may suggest that children with
ADHD were worse at problem solving abilities in social
processes.

In chis study, the digit span subtest was significantly different
from healthy control group. In the logistic regression model,
each one-unit increase in digit span subtest reduced the risk of
ADHD risk by 23%. Studies showed that ADHD diagnosed
groups had lower scores in digit span subtest than control
groups (Faraone et al. 1993, Anastopoulos et al. 1994, Mayes
et al. 1998, Eving & Gengdz 2007, Erdogan-Bakar et al.
2011). The digit-span subtest was used to evaluate the capaci-
ty of auditory short-term memory, sequential ability, and abil-
ity to focus attention. Some problems related with working
memory, one of the executive function components, were re-
ported in ADHD cases (Willcutt et al. 2005). Working mem-
ory is a limited capacity enabling the information temporarily
stored and processed. It guides the behaviors and is known
as the key component underlying other executive functions
(Baddeley 2007). Studies emphasized that working memory
capacity was lower at ADHD and this appears as short term
memory difficulties in individual’s test performances, and was
related to inattention rather than hyperactivity and impulsiv-
ity (Mclnnes et al. 2003, Kofler et al. 2010, Rapport et al.
2009, Raiker et al. 2012, Gau et al. 2013).

The picture completion subtest was also statistically different.
Each one-unit increase in picture completion subtest reduced
the risk of ADHD by 13%. In the literature, there are stud-
ies which showed that picture completion subtest scores were
different for ADHD children than controls (Erdogan-Bakar
et al. 2011), and other studies which were not (Erdogan-
Bakar et al. 2005, Zambrano-Sanchez et al. 2010, Tsai et al.
2013). Picture completion subtest was used to evaluate visual
perception, attention focus, visual recognition of object’s ba-
sic details, and organizing visual material (Sattler 1998). It
is well documented that there might be difficulties in visual
perception in ADHD (Crawford & Dewey 2008). In this
study, lower scores of picture completion demonstrated that
children with ADHD also might have difficulties in visually
recognizing object’s basic details by focusing their attention.

In this study, block design subtest was not a predictor of
ADHD according to logistic regression model. However,
lower scores were observed for children with ADHD in pair-
wise and triple comparisons. Block design subtest evaluates
the ability of analyzing and integrating abstract visual stimuli,
formatting non-verbalized concepts, visual perception and
organization, visual-motor coordination, learning and differ-
entiating figure-ground in visual stimuli (Sattler 1998). Many
studies stated that ADHD group had lower scores for this
subtest than control group (Erdogan-Bakar et al. 2005, Eving
& Gengoz 2007, Biederman et al. 2009, Zambrano-Sdnchez
etal. 2010, Erdogan-Bakar et al. 2011, Soysal et al. 2012).
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Another subtest, object assembly, was not one of the predictors
of ADHD in logistic regression model, but was significantly
lower for ADHD groups. Object assembly subtest evaluates
the ability of sensory visual motor organization, and the abil-
ity to estimate and arrange the relationship between objects
(Sattler 1998). Studies on object assembly subtest showed
lower scores in the ADHD groups (Zambrano-Sdnchez et al.
2010), while other studies did not (Tsai et al. 2013, Eving
& Gengoz 2007). Visual spatial perception and visual con-
figuration, which are functions of back of right hemisphere,
are worse for ADHD groups than healthy controls (Durukan
et al. 2008, Garcia-Sanchez et al. 1997). Moreover, 60%
of ADHD cases had difficulties in visual spatial functions
(Njiokiktjien & Verschoor 1998).

In this study, picture completion, block design and object as-
sembly subtests, which are subtests of performance IQ, were
different from control groups. In the study, performance 1Q
scores were significantly lower only for ADHD and ADHD
with comorbidity groups than control group. In WISC-R,
performance IQ targets to measure the abilities related to
visual and spatial domains, and include tasks related atten-
tion. Therefore, the disabilities of these domains are thought
to be related to ADHD (Faraone et al. 1993, Mahone et al.
2003). Zambrano-Sinchez and his colleagues (2010) found
that children with ADHD had statistically lower performance
and total IQ) scores. On the contrary, in the study conducted
with WISC-III by Tsai and his colleagues (2013), the ADHD
group and control group did not differentiate between each
other according to performance 1Q scores. However, the
ADHD group was statistically lower than control group ac-
cording to verbal and total IQ scores.

For ADHD, when WISC-R IQ scores evaluated, the major
tendency was that performance IQ of these children was
lower than verbal 1Q because of the outnumber of subtests
including tasks related to attention (Faraone et al. 1993,
Mahone et al. 2003, Eving & Gengoz 2007, Ongider et al.
2008). However, some of the studies argued that WISC-R
profile was not a successful measure to differentiate ADHD
(Kiris & Karakas 2004, Erdogan-Bakar et al. 2005, Naglieri et
al. 2005, Evin¢ & Gengdz 2007, Erdogan-Bakar et al. 2011).

Kaufman’s perceptual organization category and Bannatyne’s
spatial abilities category comprise of performance subtests.
In this study, although perceptual organization was not sta-
tistically significant in logistic regression model, it was sig-
nificantly lower for both ADHD groups than control group.
Each one-unit increase in Bannatyne’s spatial ability category
reduces the risk of ADHD by 24%. Of these two categories,
perceptual organization includes picture arrangement and in
this study, picture arrangement subtest did not differentiate
between all groups. This result is consistent with the result of
the study, which reported children with ADHD having dif-
ficulties in the field of spatial abilities (Mahone et al. 2003).



Kaufman’s freedom from distractibility category is another
category from which control group had significantly higher
scores than other two groups. In our study, each one-unit in-
crease in “freedom from distractibility” reduced the risk of
ADHD by 289%. This category evaluates the functions such
as short-term memory, maintaining of attention, recall of
learned information, and difficulties in this category is associ-
ated with ADHD (Kaufman 1974). The studies in ADHD
and normal samples showed that children with ADHD
had lower scores in this category (Anastopoulos et al. 1994,
Faraone et al. 1993, Mayes et al. 1998).

Besides these categories, each one-unit increase in the acquired
knowledge category, which consists of information, vocabu-
lary and arithmetic subtests, increased the risk of ADHD
by 50%. In this study, information and vocabulary subtest
scores of control groups was significantly lower than ADHD
group. Further, each one-unit increase in information subtest
increases the risk of ADHD by 15%, each one unit increase
in vocabulary subtest increases the risk of ADHD by 19%.

Both subtests are sensible to many cognitive factors such as
learning associated with child’s life experiences and educa-
tional environment, information storage, depth of thinking,
concept formation, and language development. The vocab-
ulary subtest is a test that measures vocabulary knowledge
(Sattler 1998). The clinic where the study was conducted was
the first Child and Adolescent Psychiatry outpatient clinic in
that city. The families that have higher socio-cultural status
may apply to the clinic for their children with complaints
of ADHD much more. This result may be interpreted as
ADHD diagnosed children, might benefit the educational
opportunities for Mus state or people from all socio-cultural
groups might apply to pediatric policlinic.

The score of sequential ability category was obtained from
digit span, arithmetic, and coding subtests. In the regression
model, although this pattern was not a significant prediction,
there were significant differences between groups in terms of
this pattern. Sequential ability was relevant with the ability
to sequence visual or auditory stimulus stored in short-term
memory (Karaman et el. 2006). The two subtests of this pat-
tern (digit span and coding) are the same as subtests in free-
dom from distractibility factor that Kaufman manifested. In
the next revisions of WISC-R, these two subtests were evalu-
ated in different categories (digit span within working mem-
ory and coding within processing speed) and some researches
revealed that children with ADHD had lower scores in both
areas (Calhoun & Mayes 2005; Mayes & Calhoun 20006).
Karaman et el. (20006). In their study, they compared children
with SLD with children with both SLD and ADHD, and
reported that Bannatyne’s sequential ability score was lower in
the group of children with both SLD and ADHD.

In this study, there were no statistically significant differ-
ences between groups in terms of ACID pattern. Prifitera
and Dersh (1993) compared children with SLD and ADHD
with WISC-III standardization sample and found that score
of ACID pattern was the lowest in ADHD group. They also
reported that the ACID and Bannatyne patterns contributed
to distinguish clinical samples from normal samples but had
limited use in differentiating ADHD diagnosis (Prifitera &
Dersh 1993). In the other studies, aritmethic, coding, infor-
mation and digit span subtests were within the subtests having
the lowest scores in samples with both ADHD and ADHD
with comorbid SLD but that there wasn't statistically signifi-
cant difference between two groups (Albers 1998, Schwean
& Saklofske 2005). In our study, the reason why there was
no significant difference in ACID pattern may be associated
with groups that have different scores on information subtest.

Consequently, the findings of the present study showed
that children with ADHD had neurocognitive problems.
Although different results were obtained in terms of subtests
and patterns, WISC-R is thought to be a good tool for under-
standing of neurocognitive features of children with ADHD.
WISC-R subtests can provide with information about cog-
nitive functions. Especially, comprehension, digit span, and
picture completion subtests and spatial abilities and freedom
from distractibility patterns were predictors of ADHD in this
study. The findings revealed that WISC-R provided useful
information to understand ADHD. In addition, the scale
might help to find out cognitive strengths and weaknesses
of children with ADHD and to develop treatment plans for
them. WISC-IV (Wechsler 2003, Ulug et al. 2011), whose
Turkish standardization study has completed and will be in
use soon, provides four-factor structure and freedom from
distractibility and spatial abilities are within different factors.
Given this four-factor structure may be more functional in
understanding ADHD in Turkey, evaluating the ADHD chil-
dren’s cognitive structures as well as the pattern and predictive
values still needs to be investigated.

Limitations

The tests used in the study are tests which standardization,
reliability and validity studies in Turkish sample were con-
ducted. One of limitations of the present study is that the
findings were not examined in terms of subtypes in children
with ADHD. Another limitation is that cognitive processes
investigated were not supported by the other neuropsycho-
logical tests.

In this study, scores of information and vocabulary subtests
were higher in ADHD group. Similarly, it was observed that
in the regression model, high scores of acquired knowledge
pattern predicted to have ADHD. These findings may be in-
terpreted as supporting the notion that children who referred
to Child and Adolescent Psychiatry Policlinic for attention
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deficit complaints and diagnosed with ADHD may be ben-
efit from education opportunities and patients from all socio-
cultural groups may be coming to pediatric policlinic, which
formed the control group. In this sense, socio-cultural and
socio-economical levels of the groups were not evaluated.
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