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Summary

In the present study, the performance of primary
school children with neurodevelopmental disorders (dys-
lexia, dysgraphia, and ADHD) was compared to that of typi-
cally developing children (TD) on the Greek Wechsler
Intelligence Scale for Children, 3rd edition (WISC–III). A
total of 104 children (85 boys) from the 2nd Center for Dif-
ferential Diagnosis, Diagnosis and Support in Thessaloniki
(26 for each of the three clinical groups and the typically
developing group, matched in age) participated in the
study. According to the results, children with ADHD dem-
onstrated poorer performance than the children of the other
two clinical groups and the TD children on most of the
WISC-III subtests (with the exception of the Block Design
subtest). On the other hand, the dyslexia and dysgraphia
groups did not differ from each other, and on most subtests,
they also did not differ from the TD group (with the excep-
tion of the Similarities subtest which was lower in the dys-
lexia than in the TD group). 
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The Verbal Scale and the Full Scale indices were lower
among children with ADHD and those with dyslexia than
the TD children; the Performance Scale index was lower
only in children with ADHD when compared to TD children.
In conclusion, attention deficits that characterize ADHD ap-
pear to affect a broad range of intellectual functions.
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1. Introduction 

In recent few decades, there has been increased
interest from many scientific disciplines (e.g., education,
psychology, medicine) regarding the detection, assess-
ment and treatment of Neurodevelopmental Disorders
(ND). According to the Diagnostic Statistical Manual of
Mental Disorders (DSM-5), ND are defined as a wide range
of conditions that occur in the early stages of development
and include deficits that affect functioning on an individual,
social, academic and professional level. Diagnoses in-
cluded in this category are Intellectual Disability (ID), Com-
munication Disorders, Autism Spectrum Disorder (ASD),
Attention Deficit / Hyperactivity Disorder (ADHD), Motor
Disorders, Musculoskeletal Disorders (Tics) and Specific
Learning Difficulties (SLD: dyslexia, dysgraphia, dyscalcu-
lia)(American Psychiatric Association, 2013). It is, there-
fore, a group of disorders that have been shown to have a
genetic basis and affect brain development, structure and
function beginning in childhood (Nisiotou & Vlachos, 2014).
Among the main NDs, in terms of frequency in the school
population, is dyslexia (with a prevalence rate of 5-15% in-
ternationally) and dysgraphia (with a prevalence rate of ap-
proximately 10%) (Gabrieli & Norton, 2012; Landerl & Moll
2010; Rosenblum & Dror, 2017. Vlachos et al., 2013) and
often coexists with dyslexia by (prevalence of comorbidity
70%) (Mayes, Frye, Breaux & Calhoun, 2018). 

Dyslexia is a neurodevelopmental disorder that
usually manifests during the first grades of primary school,
as an unexpected failure or difficulty in acquiring reading
and writing, which is below expectations based on the
child’s age, intellectual ability and educational opportunities
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(Lyon, Shaywitz, & Shaywitz, 2003). Dysgraphia is char-
acterized by difficulties in acquiring writing/spelling skills,
which are not the result of inadequate education, sensory
problems or low intelligence (Martins et al., 2013). Atten-
tion Deficit- Hyperactivity Disorder (ADHD) is another
common disorder among school age children (with a
prevalence rate of 5-11%) (Sayal, Prasad, Daley, Ford, &
Coghill, 2018) and is characterized by inappropriate de-
velopmental levels of inattention, hyperactivity and/or im-
pulsivity (Leung & Hon, 2016), which negatively affect the
child's ability to control the level of his or her motor activ-
ity, focus on the cognitive tasks, focus on relevant and
filter out irrelevant stimuli, and think before reacting
(Barry, Lyman, & Klinger, 2002). 

In the case of dyslexia and dysgraphia, one of the
diagnostic criteria requires reading and/or writing skills
achievement below that expected based on intellectual
abilities. Yet, difficulties in reading and/or writing may im-
pede the development of a variety of cognitive abilities,
such as those assessed in intelligence testing. Given the
nature of the difficulties associated with ADHD, this dia-
gnosis, too, may hinder adequate cognitive development
and learning. To the extent that cognitive abilities as-
sessed on intelligence tests are related to school-based
learning and skills, they may be affected by specific areas
of weakness. Therefore, it is important to explore the per-
formance of children with these diagnoses on intelligence
testing, as this may clarify potential interplays between
specific areas of cognitive impairments and intelligence
in children with ND. 

Several studies have investigated the intellectual
profile of children with developmental dyslexia. A signifi-
cant number of these have shown that, despite having IQ
scores in the normal range, children with dyslexia had
lower Full Scale Intelligence Quotients (FSIQ) and Verbal
Intelligence Quotients (VIQ) compared to children with
typical development (D’ Angiulli & Siegel, 2003; Moura,
Simões, & Pereira, 2014; Vargo, Grosser, & Spafford,
1995). In contrast, no differences were observed with re-
spect to the Performance Intelligence Quotient (PIQ)
(Ashtiani & Ahmadi, 2006; D’ Angiulli & Siegel, 2003;
Moura et al., 2014; Vargo et al., 1995). However, more
recent research has shown that in addition to visuo-spa-
tial skills, which remain intact in children with dyslexia, the
data do not appear to support the existence of verbal
weaknesses in these children (Da Clercq-Quaegebeur et
al, 2010; Poletti, 2014; Toffalini, Giofre & Cornoldi, 2017).
More specifically, studies have shown that children with
dyslexia have high scores on some WISC subtests,
namely, Block Design, Object Assembly, Picture Arrange-
ment and Picture Completion (D’ Angiulli & Siegel, 2003;
Vargo et al., 1995), but performed particularly poorly on
Digit Span, Arithmetic (Ackerman, Holloway, & Young-
dahl, 2001; D’ Angiulli & Siegel, 2003; Moura et al. 2014),
Digit Symbol and Symbol Search (Ackerman et al., 2001;
D’ Angiulli & Siegel, 2003; Da Clercq-Quaegebeur et al.,
2010). 

In contrast to the extensive interest in dyslexia,
very few studies have explored the intellectual profile of
children diagnosed with dysgraphia. Poletti (2014) found
no difference between children with dysgraphia (as well
as children with dyslexia) and typically developing chil-
dren with respect to intelligence. In the same study, dys-
graphia was not related to any cognitive deficits; when
compared with a group of children with dyslexia, there
was no difference in the intellectual profile between the
two disorders. In contrast, another study found a similar
intellectual profile tin dysgraphia and dyslexia, character-
ized by poor Working Memory (based on Digit Span and
Letter-Number Sequencing scores) and Processing
Speed indices (based on Digit Symbol/Coding and Sym-
bol Search scores) (Toffalini et al., 2017). Consequently,
the researchers suggested that the two disorders may be
characterized by a common cognitive profile related to dif-
ficulties in the acquisition of written language. It is worth
noting that one difference between the two groups was
the significantly better Perceptual Reasoning Index (PRI)
than Verbal Comprehension Index (VCI) of children with
dyslexia, indicating their strong visuo-spatial skills. In con-
trast, the PRIs and the VCIs of children with dysgraphia
were similar to each other. 

Finally, the intellectual profile of children with
ADHD on the WISC has been found to be poor relative
to typically developing children (Schwean & Saklofske,
1998). Many researchers have reported significantly
lower FSIQs in children with ADHD, with some studies
even reporting differences of up to 20 points between chil-
dren with ADHD and typically developing children (Asse-
many et al., 2001; Frazier, Demaree, & Youngstrom,
2004; Mayes, Calhoun, & Crowel, 1998). Regarding the
WISC subtest scores, studies concur that children with
ADHD have great difficulty on Arithmetic, Digit
Symbol/Coding, Digit Span and Symbol Search (Mayes
& Calhoun, 2004, 2006; Mayes et al., 1998; Mealer, Mor-
gan & Luscomb, 1996; Prifitera & Dersh, 1993; Saklofske,
Schwean, Yackulic, & Quinn, 1995; Snow & Sapp, 2000),
indicative of difficulties in attention, processing speed and
graphomotor skills (Mayes & Calhoun, 2006), while other
researchers have suggested that these difficulties may be
explained by emotional, behavioral and learning problems
and not necessarily by deficits in maintained attention
(Reinecke, 1999; Saklofske et al, 1995). Apart from the
aforementioned subtests, weaknesses have also been
observed among children with ADHD relative to their typi-
cally developing peers on Information (Snow & Sapp,
2000) and, in a series of studies conducted in Greek-
speaking population, on all WISC-III verbal subtests (In-
formation, Similarities, Arithmetic, Vocabulary,
Comprehension and Digit Span) (Andreou, Agapitou, &
Karapetsas, 2005; Andreou, Karapetsas, Agapitou, &
Gourgoulianis, 2003). Yet, other studies have found the
performance of children with ADHD on Information, Vo-
cabulary, Similarities, Picture Completion, and Picture Ar-
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rangement to be comparable to that of children with typi-
cal development (Assemany et al., 2001; Mealer et al.,
1996). 

In the present study, we investigated the intellectual pro-
file of children suffering from different types of ND using
the Wechsler Intelligence Scale for Children 3rd edition
(WISCIII, Georgas, Paraskevopoulos, Bezevengis, & Gi-
annitsas, 1997). Specifically, the performance of primary
school children with dyslexia, dysgraphia or ADHD was
compared not only to each other but also to children with
typical development, in order to explore potential differ-
ences among the groups, in terms both of verbal, per-
formance and full scale intelligence, as well as on
individual subtests. The choice of the WISC-III, despite
the fact that there is a more recent version of the test
(WISC-V-GR), was necessary because the data from the
clinical samples of the present study were collected at the
2nd KEDDY of Thessaloniki, in which the intelligence as-
sessment is still being carried out with the specific version
of the tool. Although the existing literature includes many
studies examining the intellectual functioning of children
with ND in comparison with typically developing children
(Mayes & Calhoun, 2004, 2006; Saklofske et al., 1995),
as well as among the subtypes of SLD (Poletti, 2014; Tof-
falini et al., 2017), only one has attempted to compare in-
tellectual profile patterns in these groups to each other
(Mayes & Calhoun, 2004). Additionally, to our knowledge,
no studies have directly compared the three aforemen-
tioned ND selected for the present study. Apart from its
overall contribution, however, the present study also con-
tributes to the Greek literature in particular, as it is focused
on the Greek-speaking population (Andreou et al., 2005).

2. Method 

Participants 

The sample of the present study consisted of 104
primary school children (n = 85 boys), divided into three
clinical groups and one group of typically developing chil-
dren. The clinical samples consisted of 26 children dia-
gnosed with dysgraphia (n = 24 boys), 26 with a diagnosis
of dyslexia (n = 25 boys) and 26 with a diagnosis of ADHD
combined type (n= 20 boys). The group of typically de-
veloping children consisted of 26 participants (n = 16
boys). Pupils in the four groups were matched according
to their grade in school when the diagnostic evaluation
took place. Although an attempt was made to match these
groups on gender, it was not possible in some cases, as
can be seen from the numbers of participants in each
group (see Table 1). This is because the groups of chil-
dren with dyslexia and dysgraphia consisted mainly of
boys, reflecting the increased prevalence of these dis-
orders in boys relative to girls. The ages of the pupils
ranged from 8-12 years and grade in school from 3rd to

6th grade, with the majority of students attending 6th
grade (Table 1). The children were assessed at the 2nd
KEDDY (recently renamed KESY) of Thessaloniki, which
covers the western region of the Prefecture of Thessalo-
niki (Municipality of Ampelokipi-Menemeni, Municipality
of Volvi, Municipality of Delta, Municipality of Kordelio-
Evosmos, Municipality of Lagada, Municipality of Neapo-
lis-Sykeon, Pavlou Mela, Municipality of Chalkidona, and
Municipality of Oreokastro). 

Procedure

The present data were collected from the archive
of the 2nd KEDDY of Thessaloniki, after permission was
obtained. The individual files of all the pupils were studied
and their performance on each subtest of WISC-III was
recorded, as well as their Verbal (VIQ), Performance
(PIQ) and Full Scale Intelligence (FSIQ) Quotients. As re-
gards the clinical groups, pupils displaying co-morbidity
with any disorder (other specific learning difficulties, Au-
tism, etc.) were excluded from the study. Statistical anal-
yses were performed using the Statistical Package for
Social Sciences version 25 (SPSS, 2017).

Materials 

The WISC was originally developed by the Amer-
ican psychologist David Wechsler in 1949. Its third ver-
sion (WISC-III) was adapted and standardized for the
Greek population in 1997 by the Psychometric Laboratory
of the University of Athens (Georgas et al., 1997) and has
been in wide-spread use in Greece. It is suitable for chil-
dren aged 6 -16 years and consists of 13 subtests (10
main scales, 2 complementary and 1 optional), each eval-
uating a different aspect of intelligence. In the present
study, the scores from the ten main scales of were used,
as well as the VIQ, the PIQ and the FSIQ (which reflects
overall intellectual performance). Of these 10 scales, five
use auditory/verbal material, yielding a single score (VIQ)
and five use visual/auditory material, yielding another sin-
gle score (PIQ). 

3. Results

In order to explore potential differences among
groups regarding their performance on the WISC-III sub-
tests, a one-way analysis of variance was performed with
group as the independent variable and performance on
each subtest, VIQ, PIQ, and FSIQ as the dependent vari-
ables. Partial eta squared (η2) was used, to calculate the
effect size of the diagnostic group. Post-hoc Bonferroni
comparisons were then applied to explore the particular
groups that differed from each other (dyslexia, dys-
graphia, ADHD and typically developing children). 
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As can be seen in the results presented in Table
2, the average performance of children with ADHD was
significantly lower on all subtests compared to those of
children of the other two clinical groups and to those of
typically developing children (with exception of Block De-
sign, in which no significant differences were observed).

Performance of children with dysgraphia from
typically developing children did not differ on any of the
WISC-III subtests, while the performance of children with
dyslexia differed from the typical group only with respect
to Similarities (meandyslexia = 14.19, meanTD = 17.73).
The comparison between children with dysgraphia and
children with dyslexia showed that these two groups did
not differ from each other on any of the WISC-III subtests.

Finally, children with ADHD showed significantly
lower VIQs and FSIQs when compared to typically devel-
oping children on (VIQ: meanADHD = 93.92, meanTD =
102.73, while FSIQ: meanADHD= 90.81, meanTD=
103.69); the same pattern was observed in children with
dyslexia, who had lower VIQs and FSIQs than the typi-
cally developing group (VIQ: meandyslexia=
94.77,meanTD = 102.73 while FSIQ: meandyslexia=
94.46, meanTD= 103.69). Regarding PIQ, only children
with ADHD showed significantly lower performance than
the typically developing group (PIQ: meanADHD= 89.35,
meanTD = 99.85). 

4. Discussion-Conclusions 

In the present study, we explored the intellectual
profile that elementary school children with different neu-
rodevelopmental disorders (Dyslexia, Dysgraphia, and
ADHD) present on the WISC-III intelligence scale and
compared the performance of each group to that of all of
the others, including the typically developed group. Based
on the results of these comparisons, children with ADHD
performed significantly lower than typically developing
children on most WISC-III subtests (with the exception of
Block Design). Therefore, difficulties in attention and con-
centration in these children may be related to their per-
formance in the many areas of intellectual functioning
tapped by the WISC-III. 

More specifically, children with ADHD, as ob-
served in previous studies (Frazier et al., 2004; Mayes et
al.,1998), showed significantly lower FSIQ (13 points dif-
ference) than those of typically developing children, sug-
gesting that this disorder is characterized by generalized
cognitive difficulties or multiple deficits, which affect sev-
eral of their cognitive abilities (Malegiannaki et al., 2019).
Low VIQ, as well as low scores on particular verbal sub-
tests in children with ADHD is consistent with previous
findings (Andreou et al., 2003; Andreou et al., 2005;
Casey, Rourke, & Dotto, 1996) and suggest deficient
acoustic-language processing, as all verbal scales eval-
uate verbal intelligence through the auditory-linguistic

path. Low performance of children with ADHD on the In-
formation subtest (as observed in the study of Snow &
Sapp, 2000) suggests general verbal difficulties and pos-
sible difficulties in understanding extensive questions. It
is important to note that this subtest assesses a range of
general knowledge associated with school learning,
which may be affected by their inattention. Difficulties in
speech organization, in the formation of verbal concepts
and the ability to distinguish essential from non-essential
details are associated with low scores on the Similarities
subtest, as observed in similar studies (Andreou et al.,
2003; Andreou et al., 2005). Low performance of children
with ADHD on the Arithmetic subtest has been reported
in numerous previous studies (Andreou et al., 2005; As-
semany et al., 2001; Mayes & Calhoun, 2004, 2006;
Snow & Sapp, 2000), which have argued that this subtest
not only assesses skills such as flexibility in manipulating
numbers, the ability to serially process information, long-
term and short-term memory abilities, but also the ability
to concentrate and pay attention (which is deficient in chil-
dren with ADHD). The verbal administration of the arith-
metic problems in this subtest most likely increases the
level of difficulty for children with ADHD, given their po-
tential distractibility on oral tasks. The low scores ob-
served on the Vocabulary subtest indicate limited
language development and verbal fluency ability in chil-
dren with ADHD (Hurks et al., 2004). Finally, the Compre-
hension subtest requires children to give verbal solutions
to everyday problems and to show that they understand
social rules and concepts (Motti-Stefanidi, 1999). In chil-
dren with ADHD, however, there is considerable difficulty
in both verbal problem solving and social intelligence, as
this disorder is closely related to problems in social be-
havior (Beebe, Pfiffner, & McBurnett, 2000). In addition to
their weaknesses on the Verbal scale, the ADHD group
also did more poorly than the typically developing children
on the Performance scale (with exception of Block De-
sign). The PIQ of children with ADHD was lower by about
10 points in comparison to the typically developing pupils
and approximately 12 points on the Digit Symbol subtest,
a finding that is consistent with a significant number of
previous studies (Andreou et al., 2005; Mayes & Calhoun,
2004; 2006; Mayes et al., 1998; Mealer et al., 1996). The
Digit Symbol subtest, which examines the child's ability
to find a strategic way to process information that will
allow him/her to distinguish and memorize visual sym-
bols, as well as the Picture Completion subtest, which
measures the visual ability to distinguish major from minor
elements (Motti- Stefanidi, 1999) are influenced by the
child's ability to concentrate on specific activities. Since
difficulties in concentration and attention are basic fea-
tures in ADHD, poor performance on these subtests is
likely to be the result of deficits in concentration and at-
tention. The Picture Arrangement and Object Assembly
subtests evaluate, among other things, cognitive process-
ing speed, which in the case of children with ADHD has
been shown to be deficient (Shanahan et al., 2006). Ιt is
also worth mentioning that most Performance scale sub-

ENCEPHALOS 57, 35-43 ,202038



tests provide a time limit within which the answer must be
given, in some cases, bonus points may be received for
very speedy completion (i.e., Block Design, Picture Ar-
rangement, Object Assembly). Children with ADHD, due
to their impulsiveness, may give incorrect answers very
quickly or sometimes because of their distraction, may
give delayed answers, resulting in lower scores than the
typically developing children on these subtests. Similar
performance to that of typically developing children was
observed only on Block Design, consonant with the find-
ings of Snow and Sapp (2000). 

Similarly, children with dyslexia achieved lower
VIQs (with a difference of about 8 points) and FSIQs in
children with dyslexia (with a difference of about 9 points),
compared to typically developing children, findings that
are consistent with previous research (D' Angiulli & Sie-
gel, 2003; Moura et al, 2014). It is worth noting that the
differences observed between students with dyslexia and
students with typical development were mainly related to
lower scores in the dyslexia group on the Similarities sub-
test. Low score on Similarities has been observed in pre-
vious studies (Ackerman et al., 2001; D' Angiulli & Siegel,
2003; Moura et al., 2014) and is assumed to reflect diffi-
culties in organizing speech, word formation, and the abil-
ity to distinguish essential from non-essential information.
In contrast, the visuo-spatial skills of children with dyslexia
remain unaffected, as their performance on all WISC-III
Performance scale subtests was similar to that of typically
developing children in the present study, as reported in
previous studies as well (Da Clercq-Quaegebeur et al.,
2010; D’ Angiulli & Siegel, 2003; Moura et al., 2014; Tof-
falini et al., 2017). 

In the case of children with dysgraphia, their in-
tellectual profile did not differ from the intellectual profile
of typically developing children, as they performed simi-
larly to the control group on all WISC-III subtests. Similar
findings pertaining to dysgraphia were observed in a
study by Poletti (2014), in which dysgraphia was not
found to be associated with any cognitive deficit. It is
worth mentioning that dysgraphia may be distinguished
into different types (e.g. dyslexic, motor, etc.) depending
on the origin of the deficits. In the present study, the lack
of differences between the dysgraphia and the typically
developing group on the WISC-III may be due to the fact
that the diagnosis for dysgraphia in the KEDDY is based
largely on criteria of the motor variant of dysgraphia,
rather than dyslexic or spatial dysgraphia. However, this
does not imply that the other types of dysgraphia are not
related to some cognitive deficits. In addition, it is impor-
tant to note that children with dysgraphia in the present
study did not show co-morbidity with dyslexia, as differ-
ences in cases with dyslexia-dysgraphia co-morbidity
have been observed previously (Ashtiani & Ahmadi,
2006). 

Finally, a comparison of the performance of the
three clinical groups on the WISC-III to each other

showed that the group of children with ADHD had signif-
icantly lower scores than those with dyslexia and those
with dysgraphia. This leads to the conclusion that the at-
tentional dysfunction that characterizes these children
may permeate many levels of information processing,
leading children with ADHD to exhibit deficits in the broad
range of areas of intellectual functioning examined by
WISC-III. On the other hand, it is worth noting that chil-
dren with ADHD in the present study met criteria for the
combined type, which according to recent empirical find-
ings, appears to be responsible for a more diffuse pattern
of difficulties than in the inattentive other impulsive type
(Malegiannaki et al., 2019; Malegiannaki & Kosmidis,
2018). 

Research Limitations - Future Steps

One of the main limitations of the present study
was that the matched group samples consisted mostly of
boys. This restricts the generalization of the results of the
present study to the entire student population, especially
girls. For this reason, it would be useful, in the future, to
conduct similar research with equal representation of both
genders in the clinical samples in order to detect potential
gender differences. 

A second limitation concerns the cross-sectional
nature of the research. Ideally, it would be interesting to
reexamine children diagnosed with dyslexia, dysgraphia
or ADHD and tested with the WISC-III, as adults with the
WAIS, to explore whether their areas of weakness persist
into adulthood or if they are restored with education. 

A final limitation concerns the fact that a fairly old
version of the WISC, the WISCIII, was used. However, to
date, it is the diagnostic tool that is widely used in the
KEDDY (and for this reason it was used in the present re-
search), while the most recent version, the WISC-V (Sto-
giannidou, 2017), is now available in Greece. Therefore,
it would be worthwhile in the future to conduct research
with the latest version of the test, to investigate the intel-
lectual profiles of children with dysgraphia, dyslexia or
ADHD, perhaps even additional clinical groups (e.g., au-
tism) and pediatric populations.
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