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ABSTRACT - The objective of this study was to compare the Executive Functions performance (EFs: inhibitory control,
auditory and visuospatial working memory, cognitive flexibility and verbal fluency) between children with ADHD, reading
difficulties (RD), comorbidity ADHD/RD and without complaints of ADHD and RD (WRD). Participated 104 children,
of both sexes, aged between eight and 11 years old. The results indicated worse performance of ADHD/RD group in the
majority EFs. ADHD presented better performance than DL in semantic verbal fluency. The WRD obtained better scores
than the ADHD / DL and DL in practically all the evaluated EFs, but did not differ of ADHD.
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Funcoes Executivas em Criancas com TDAH
e/ou Dificuldade de Leitura

RESUMO - Objetivou-se comparar o desempenho em Fungdes Executivas (FEs: controle inibitorio, memoria de trabalho
auditiva e visuoespacial, flexibilidade cognitiva e fluéncia verbal) de criangas com TDAH, com dificuldade de leitura
(DL), com comorbidade entre TDAH e dificuldade de leitura (TDAH/DL) e sem queixas de TDAH e dificuldades de
leitura (SDL). Participaram 104 criangas, de ambos os sexos, com idades entre 8 e 11 anos. Os resultados apontaram piores
desempenhos do TDAH/DL na maioria das FEs avaliadas quando comparado aos demais grupos. O grupo de criangas
TDAH apresentou melhor desempenho do que o DL em fluéncia verbal semantica. O SDL obteve melhores escores que

o TDAH/DL e o DL em praticamente todas as FEs avaliadas, mas ndo se diferenciou do TDAH.
PALAVRAS-CHAVE: controle executivo, déficit de atengdo, leitura

The Executive functions (EFs) involve a set of skills
that, in an articulated way, give the subject the opportunity
to plan, regulate and guide his or her behavior regarding the
environment requirements and demands (Mourdao & Melo,
2011). This competence presents a biologically adaptive
role, since the EFs are normally activated in events in
which the cognitive control and the level of consciousness
are required (Diamond, 2013). The cognitive flexibility,
inhibitory control, working memory and verbal fluency are
some of the skills of EFs (Gazzaniga et al., 2000).
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Specifically, the cognitive flexibility can be defined as
the ability of modified aware of perspectives or approaches
to solve a problem and adapt flexibly to new requirements,
rules and priorities. The inhibitory control, in turn, enables
the control of attention, behavior, thoughts and emotions
to replace a strong internal or external predisposition. By
means of working memory, it is possible to maintain and
process mentally sound or visual information, with a view
to solving a problem. The verbal fluency is a basic function
of language, measured by the number of words produced
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under strict conditions of time (Charchat-Fichman et al.,
2011; Diamond, 2013).

Diseases such as attention deficit/hyperactivity disorder
(ADHD), Reading Difficulties (DL) and their comorbidity
(ADHD/DL) are associated with difficulties in EFs. This
information is recognized and investigated by several
authors (Bental & Tirosh, 2007; Bolfer, 2014; Booth et al.,
2013; Cozza, 2005; Cruz-Rodrigues et al., 2014; Gongalves
et al., 2013; Horowitz-Kraus, 2015, 2016; Lima et al.,
2013; Lima et al., 2012; Nigg, 2001; Marzocchi et al.,
2008; Saboya et al., 2007; Pennington, 2005; Pereira, 2011;
Wodka et al., 2008; Wolfe, 2004; Voorde et al., 2010; Wang
& Gathercole, 2013).

Another issue investigated refers to possible differences
and similarities in the EFs of these three pathologies. In a
study conducted by Bental and Tirosh (2007), the authors
sought to investigate these aspects, as well as linguistic
skills (naming and phonological awareness), attention
and reading into four groups: ADHD, DL, ADHD/DL and
without difficulties in reading (SDL). By means of logistic
regression, the results showed that the linguistic ability of
rapid serial naming, and FE of working memory impairment
best explained the clinical characteristics of the group
ADHD/DL.

In research performed by Voorde et al. (2010) possible
differences in the EFs and linguistic skills of children
distributed in four groups were investigated: ADHD, DL
and ADHD/DL and SDL. For the evaluation of language,
the authors evaluated the phonological processing and
rapid automatic naming, and for EFs, inhibitory control and
working visual and auditory memory. The results indicated
that the group DL differed only from the SDL in language
skills. It was also verified that in the ratings of EFs there
was worse performance in inhibitory control, statistically
significant, the ADHD/DL in relation to the other groups.
However, no differences were observed in memory of work
among any of the intergroup comparisons.

In his turn, Horowitz-Kraus (2013) conducted a study
that aimed to trace the cognitive profile of subjects with
ADHD and ADHD/DL. The results showed that subjects
with ADHD/DL presented lower performances in executive
functions (auditory working memory, processing speed,
planning, fluency and reading skills (oral reading speed,
accuracy, comprehension) when compared with individuals
who were affected only by the ADHD. However, these
differences were not statistically significant.

The same author, Horowitz-Kraus (2015), sought again
to investigate possible differences between the ADHD
and ADHD/DL, by means of differential training of eight
weeks in reading skills and EFs in children with both
pathologies. As measures for control of EF's tests letters and
symbols naming (for assessment of lexical access), look for
symbols (attention), memory of digits (working memory
impairment), a task for spatial perception and the “Test of
Wisconsin Letters” (flexibility) were used. Regarding the
reading skills, the author evaluated the accuracy, fluency
and comprehension, controlling also the writing. Before
the training, the evaluations showed significant differences,
with worse performance of ADHD/DL in executive skills of
naming and attention. There were differences in practically
all reading skills. After the intervention, significant gains
were observed in reading in ADHD/DL, as well as most of
the EFs in both groups.

Finally, in research conducted by Marzocchi et al.
(2008), it was sought to identify the executive functioning of
subjects with ADHD, DL and SDL, without consideration of
a comorbid group. 87 children were tested who aged between
seven and 12 years, in five areas of FEs: inhibitory control,
visual working memory, cognitive flexibility, planning
and verbal fluency. The comparative analysis among the
groups showed that the ADHD obtained worse performance
than the SDL in the abilities of working memory, visual
planning, flexibility and fluency. DL differed from SDL only
in fluency, with worse performance. The only difference
between ADHD and the SDL was in planning, with worse
performance of ADHD.

From the studies presented, it is possible to realize, in
general, that the ADHD/DL presented performances more
leveled in EFs skills when compared to isolated diagnoses
of ADHD and LD. However, it was not observed a pattern
in the findings, at this moment no statistically significant
differences were observed among the groups, but the
differentiated skills among the groups in the various studies
were not the same. In order to better elucidate the profile
of the EFs functioning among these frames, the present
study was proposed. The central goal was to verify possible
differences in EFs (inhibitory control, working memory
impairment and visuospatial, cognitive flexibility and
verbal fluency) in children with ADHD, with difficulty in
reading, with ADHD comorbidity with difficulty in reading
and children without complaints of ADHD and reading
difficulties.
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METHOD

Participants

Participated in this study 104 children, who aged between
8 and 11 years (M =9.23, SD = 0.87), and the majority was
females (n = 54; 51.9%). They were enrolled in the 3rd (n
= 31; 29.8%), in the 4th (n = 37; 35.6%) and 5th (n = 36;
34.6%) year of the Elementary School. It was also possible
to identify their family incomes, namely: up to one minimum
wage (n =4; 3.8%); between one and three minimum wages
(n = 85; 81.7%); between three and five minimum wages
(n = 3; 2.9%); between five and ten minimum wages (n =
8; 7.7%); and between 10 and 20 minimum wages (n = 4;
3.8%).

Table 1

As can be seen in Table 1, the total sample was distributed
into four groups: (1) students with difficulty in reading (DL);
n=45;43.3%); (2) students with ADHD and with difficulty
in reading (ADHD/DL); n = 15; 14.4%); (3) students with
ADHD and without difficulty in reading (ADHD; n = 11;
10.6%); and (4) students without complaints of ADHD and
without difficulty in reading (SDL; n = 33; 31.7%). The
sample showed no statistically significant differences in
the variables: age (F(42) =3.531, p = 0.067), sex (F(42) =
0.743, p = 0.394) and the school year (F(42) = 0.716, p =
0.402); however, the same did not occur in relation to the
variable income (F(42) =21.808, p = 0.001).

Description of the Sample According to Sex, Age, School Year and Family Income

ADHD with no Reading

ADHD with Reading

Control Group — with

Variavel Difficulty Difficulty Reading Difficulty no l:ﬁzdli]l;i ]]))ilf_lli]c)ulty
r % r % r % ! %
Sex
Female 02 19 04 27 23 52 25 75
Male 09 81 1 73 2 48 08 25
TOTAL 11 100 15 100 45 100 33 100
Age
8 03 27 05 33 10 2 05 15
9 03 27 05 33 20 44 13 39
10 03 27 04 27 12 26 14 )
1 02 19 01 07 03 08 01 04
TOTAL 1 100 15 100 45 100 33 100
School Year
3" grade 02 19 08 53 14 32 07 2
4" grade 05 45 06 40 16 35 10 30
5" grade 04 36 01 07 15 33 16 48
TOTAL 11 100 15 100 45 100 33 100
Family Income
gri‘:liilmlum_salary 00 00 02 13 02 04 00 00
Between [ and 3 01 09 10 66 41 9 33 100
Eﬁfl‘l”n‘ii‘;f S‘;‘l‘:ri . 01 09 01 07 01 02 00 00
El?lt‘l\::jlrl’ln > SZ?:riLZ 06 55 01 07 01 02 00 00
Between 10
and 20 03 27 01 07 00 00 00 00
minimum-salaries
TOTAL 1 100 15 100 45 100 33 100
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Inclusion and Exclusion Criteria
of the Sample

For inclusion of children in all groups, the following
inclusion criteria was adopted: (a) having signed a Free
and Informed Consent Form (ICF) by parents/guardians
and the expiry of assent by children; (b) possessing level
of performance equal to or above the 25 percentile on the
test of intelligence Color of Raven's Progressive Matrices
(Angelini et al., 1999); (c) not having complaints of hearing
problems and/or visual not corrected; (d) not having special
educational needs; (¢) not having emotional complaints; (f)
not complaining of changes in oral language.

Specifically, for the two groups with reading difficulties,
it was also adopted the inclusion criterion having
performance below the average in the skills of reading
comprehension and word recognition, as assessed by the
instruments of ‘Competency Test in the reading of Words and
Pseudowords” (Seabra & Capovilla, 2010) and Technique of
Cloze (Santos, 2005). For the SDL group, the criterion was
the opposite, i.e. having performance within or above the
average in such instruments. Not only for this group but also
for the DL, it was also adopted the criterion of not having
symptoms of ADHD, according to evaluation of Swanson,
Nolan and Pelham Questionnaire - IV (SNAP-1V; Mattos
et al., 20006).

Whereas for the two groups who had a diagnosis of
ADHD, in addition to the criteria of inclusion from “a” to
“f” previously presented, the following criteria were also
considered: having been diagnosed by qualified professional
and who followed parameters based on Diagnostic and
Statistical Manual of Mental Disorders, 5th edition (DSM-
5); in addition to the symptomatology proved by means
of the scale SNAP-IV (Mattos et al., 2006), completed by
teachers and parents and/or guardians. It is noteworthy that in
groups with good performance in reading (ADHD and SDL)
there was only the inclusion of children without a history of
failure at school. The exclusion criterion for all groups was
the withdrawal during the application of the instruments.

Instruments

Sociodemographic Questionnaire

The questionnaire was self-reported and presented 15
issues that discussed on the subject’s sociodemographic
data, such as gender, date of birth, age, education, history of
fails and family income. It also contained questions relating
to possible alterations in oral language, auditory or visual,
special educational needs and emotional complaints.

Colored Progressive Matrices test of Raven
(TMPCR; Angelini et al., 1999)

The TMPCR assesses the edutive capacity, in children
aged five to 11 years, which is strictly related to the
development of non-verbal intelligence (Bandeira et al.,
2004). It is composed of 36 items, equally distributed in
three series: A, Ab and B. The items and the series follow
an increasing order of difficulty. The test classification is the
result of the sum of scores (in addition to the three stages of
the test, each one containing 12 items, which are, in the end,
36 points), which are converted into percentiles.

Swanson, Nolan and Pelham Questionnaire —
IV (SNAP-IV ; Mattos et al., 2006)

SNP-IV is a scale used to analyze the presence, the
frequency and severity of symptoms of ADHD. The IV
version of SNAP was constructed on the basis of the listed
symptoms (criteria) by the Diagnostic and Statistical Manual
of Mental Disorders, fourth edition (DSM-IV). SNAP-IV
is composed of 26 questions that must be answered by
parents and/or teachers. Of the 26 items drawn up, the ones
from 1 to 9 relate to symptoms of inattention; 10 to 18, the
symptoms of hyperactivity/impulsivity; and from 19 to 26
evaluate symptoms of oppositional disorder. The answers
are on a scale of 4 points, which vary from 0 to 3: 0 equals
to “not even a little”; 1, equal to “a little”; 2, “enough”;
and 3, “others”. By means of the quantitative analysis of
the scores, it was possible to quantify the severity of the
symptoms, instead of the simple computation of the presence
of symptoms of the criterion A of DSM-IV. It should be
pointed out, finally, that the criteria laid down by the SNAP-
IV (criteria A of the DSM-IV) are identical to the criteria of
DSM-5 to identify the ADHD symptoms. This justifies the
choice for this scale. SNAP-IV is a questionnaire of public
domain, whose translation and adaptation to the Brazilian
population were made by Mattos et al. (2006).

Competency Test in the Reading of Words and
Pseudowords (TCLPP; Seabra & Capovilla, 2010)

TCLPP aims to evaluate the processes of recognition
and decoding in silent reading of isolated words, identifying
which routes and reading strategies are employed by the
individuals. In addition, the instrument is an adjuvant for
the differential diagnosis of reading acquisition disorders.
Applied individually or collectively, without a pre-determined
time, the test is composed of eight items of training and 70
of test Each item is composed of an image and a written
element, which can be either a word or a pseudoword. The
student’s role is to encircle the correct words (semantics and
spelling) and cross out the incorrect ones. The response to
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the items is in a dichotomous manner, when zero is scored
for each item responded in an inappropriate manner, and one
for each item answered correctly. The total gross scores can
vary from zero to 70 points. This score is converted into a
standard-score, from standardization tables (according to
age and level of education).

Cloze Technique (TC; Santos, 2005)

The TC test aims to evaluate the reading comprehension.
It is composed of a task in which the fifths words of a text
are abolished, and the reader should fill the spaces left
the way he or she considers the most appropriate (Taylor,
1953). In a study carried out by Santos (2005), it was used
the children’s story “An unhappy revenge”, due to being
worked with children of elementary education. The text
presents 100 words, where all the fifth ones were abolished
from the second sentence, totaling 15 spaces to be filled in.
It was corrected on the basis of the non-literal method, when
the use of synonyms of words was accepted which enable
the textual comprehension. The response to the items was
dichotomous: for each incorrect answer, it was scored zero,
and one for each correct answer. The possible number of hits
of the text is 15 points.

Trails Test (TT; Montiel & Capovilla, 2007)

The TT is subdivided into A and B; the TT evaluates the
visual sustained attention, and TT-B, the cognitive flexibility.
For this research, it was used the part of TT-B which is
composed of a sheet with circles that contain numbers
and letters and presents 1 to 12 numbers and letters from
A to M. In it, the child must use dotted lines that connect,
alternately, the circles with numbers and letters, following
the alphabetical and numerical orders, for example: 1-A-2-
B-3-C. The number of hits is computed as the sum of the
total number of items connected properly in sequence (varies
from zero to 24 points). Example: the answer 1-A-2-B-3-C
corresponds to 6 points.

“Digits” Subtests of the Wechsler Intelligence Scale
for children (WISC-IV; Rueda et al., 2013)

The WISC-IV aims to evaluate the intellectual capacity
of children and adolescents (6 to 16 years). It is composed
of 15 subtests, with five supplementary ones. In this study,
it was only used the subtest of “Digits”, in the direct and
inverse order. The first measures the sequential auditory
memory and the second the working memory capacity. It is
expected that the result in reverse order is one or two points
lower than the direct order (Simdes, 2002). The subtest
presents two numerical sequences with the same amount
of numbers in each item. The direct and the reverse order
have a total of 8 items each. For each item, the quantity of
numbers is increased in the two sequences. In the evaluation
of the subtest, it is assigned zero point if the examinee err
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both sequences; a point, if she answers correctly, one of
the sequences; and 2 points, if she hits both sequences.
The scores for the direct and inverse order are summed
separately. In this sense, the maximum score for the subtest,
in direct order, is 16 points and 16 points for the reverse
order, therefore, 32 points in total.

Blocks of Corsi (BC; Guevara et al., 2014)

The Blocks of Corsi are used to evaluate the visuospatial
memory. It was used the computerized version of blocks
of Corsi (without interference). This instrument has, in the
center of the monitor, ten cubes of blue color (3 x 3 cm),
randomly distributed on a gray rectangular surface (21.2 x
17 cm). The separation between the cubes in horizontal is
0.1to 1.9 cm, and vertical, 0, 2 and 0.8 cm. The performance
in the task of blocks of Corsi is computed according to the
number of positions remembered correctly by the examinee
in each sequence. It was assigned one point to remembrance
in position and in the correct order and 0.5 points for
remembrance in the correct position, but out of order.

Test of Five Digits (FDT; Sedé et al., 2015)

The FDT aims to evaluate the processing speed, attention
and executive functions (inhibitory control and cognitive
flexibility). It is a non-verbal instrument, which is applied
individually, and that covers the age range from six to 92
years of age. The FDT is a numerical task divided into four
stages: reading, counting, choice and alternation. In short,
the first two steps of FDT involve automatic attentional
processing and processing speed. The third and fourth stages
demand attentional processing controlled and verbal fluidity
(inhibitory control and cognitive flexibility). To analyze the
instrument performance, it is computed the reaction time
of the task, mistakes, as well as the scores of interferences
(subtracting the reading time, the time of choice and this
time of alternation, giving rise to the scores of inhibition
and cognitive flexibility) (Oliveira et al., 2014).

The Verbal Fluency Test (TFV; Charchat-Fichman
etal,2011)

The TFV is divided into two parts, phonological fluency
(TFV-F) and the semantic fluency (TFV-S). In the first, it
is requested that the child verbalize the greater number of
words that begin with the letter “F”, “A” and “M”. In the
second, it is requested that the child say all animals, fruits
and clothes that she can remember. For each target stimulus
(letter or category), the child has a maximum time of 60
seconds for the words production. The responses were
recorded with recorder for subsequent data analysis. The
number of correct answers was computed by summing the
number of words mentioned in each task, with scores for
each target stimulus (letter or category) and for each of the
two parts of the test (phonological and semantics).
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Procedure

Initially, the research project was approved by the
Committee for Ethics in Research with Human Beings
(Brazil) under the number of opinion 1.536.901. Then,
consent for implementation of the project in schools and
in a University, Hospital was sought, as well as in private
clinics in the municipality that provided services to children
with ADHD. Then, the FICT’s were sent to the parents and/
or guardians and requested their signature, if they agreed
with the participation of their children. These parents and/
or guardians were selected by convenience. Those who
agreed to participate, were sent to fill the sociodemographic
questionnaire and the scale SNAP-IV, the latter to also be
completed by the teachers.

Afterwards, rooms were arranged for application of
the instruments in the three places where the children were
recruited. Three sessions were held with each one of them, of
approximately 50 minutes each, at a time and date previously

scheduled. In the first session, a rapport was established,
and the objectives of the research were explained, in playful
way, and presented the Informed Consent. In case they agree
to participate, the children signed such term, and already at
that same session the TMPCR was held.

In the second session, the TCLPP and Cloze Technique
were applied. This assessment was of utmost importance,
because it allowed the composition of four groups of analysis
in this survey, in accordance with the performance in both
instruments. In the third session, the tests that evaluated the
EFs were applied. It was considered the TT for assessment
of the construct “cognitive flexibility”, Digits to “working
memory impairment”, blocks of Corsi for “visuospatial
memory working”, FDT for “inhibitory control” and TFV to
“verbal fluency (phonological and semantic)”. All data were
analyzed using the Statistical Package for Social Sciences
(SPSS) 21.0 for Windows®. The level of significance adopted
were p < 0.05 (significant value), p < 0.01 (very significant
value) and p < 0.001 (highly significant value).

RESULTS

In Table 2 it is possible to observe the averages and
standard deviations obtained in each of the tests used for
the evaluation of EFs agreement with each studied group.
For inferential analysis, statistical tests chosen were the non-
parametric ones, since the data did not meet the parameters
of normality, as evidenced by the test Komogorov-Sminorv
(p <0.05), and the parameters of homogeneity of variance,
proven by the Levene’s test (p < 0.05). For analysis, the raw
scores were used to trace the profile of executive functions
in the clinical groups.

To analyze the differences between all groups, at one
time, it was initially used the Kruskal-Wallis test. There were
no statistically significant differences in the performance

Table 2

of almost all tests: TT-B (H(3) = 17.02, p = 0.001), Digits
(H (3)=15.05, p=0.002), FDT (H (3) = 12.86, p = 0.005)
and TFV-F (H (3) = 18.07, p = 0.001) and TFV-S (H (3) =
12.19, p = 0.007). Only in BC no difference was found (H
(3)=6.37, p=0.095).

In order to carry out a more detailed comparison among
the groups, data were compared group to group. To do this,
the Mann-Whitney test (U) was used, plus the size of the
effect, through the calculation of the “d Cohen” (r). The
reference values for this last analysis were values close to
0.2 considered small effect; values close to 0.5 considered
as medium effect; values close to 0.8 considered great effect.
These data can be seen in Table 3.

Averages and standard deviations obtained in the tests used for the evaluation of FEs, per group

Groups
DL ADHD/DL ADHD SDL
Tests M DP M DP M DP M DP
TT-B 10.3 3.9 8.1 2.4 12.2 3.9 12.7 43
Digits 11.6 2.3 10.6 1.8 12.2 1.7 133 2.6
BC 4.4 2.3 33 1.8 5 2.1 4.8 1.7
FDT 39.8 20.9 65.1 26.9 432 16.9 36.4 13.1
TFV-F 12.4 5.8 9.4 4.6 18.4 83 16.6 6.8
TFV-S 21.4 5.3 23.7 5.8 29.6 8.9 25.6 7.02

Legend:. M=Mean; DP=standard deviation.
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Table 3

Comparisons among the groups in the tests used for the evaluation of EFs

Tests Groups Comparative Group U )4 r
ADHD 217.5 0.33 0.14
SDL ADHD/DL 93 0.001 -0.49
DL 997 0.05 0.29
Test of Trails - B
ADHD/DL 23 0.001 -0.61
ADHD
DL 197 0.295 -0.13
ADHD/DL DL 190 0.05 -0.31
ADHD 241.5 0.10 0.24
SDL ADHD/DL 89 0.001 -0.51
DL 1015 0.05 0.31
Digits
ADHD/DL 49.5 0.08 -0.34
ADHD
DL 213 0.472 -0.09
ADHD/DL DL 247 0.148 -0.18
ADHD 164 0.919 0.01
SDL ADHD/DL 126.5 0.05 -0.37
) DL 799.5 0.409 0.09
Blocks of Corsi
ADHD/DL 41.5 0.06 -0.36
ADHD
DL 202.5 0.622 -0.06
ADHD/DL DL 238 0.109 -0.20
ADHD 123.5 0.23 -0.18
SDL ADHD/DL 403 0.001 0.50
DL 708.5 0.731 -0.03
Five-digit test
ADHD/DL 109.5 0.05 0.37
ADHD
DL 194 0.499 -0.09
ADHD/DL DL 149.5 0.001 -0.40
ADHD 155.5 0.78 -0.04
SDL ADHD/DL 94.5 0.001 -0.49
Verbal fluency test DL 1001 0.05 0.29
(Phonological) ADHD/DL 16 0.001 -0.64
ADHD
DL 138 0.057 -0.25
ADHD/DL DL 208.5 0.05 -0.27
ADHD 125.5 0.26 -0.17
SDL ADHD/DL 209.5 0.39 -0.12
Verbal fluency test DL 1014 0.05 0.31
(Semantics) ADHD/DL 48 0.144 -0.29
ADHD
DL 102 0.05 0.35
ADHD/DL DL 253.5 0.185 -0.17

Legend:. U = Mann-Whitney test; p = significance; r = size of effect.

The results indicated that the test on the TT only there
were no differences among the groups SDL and ADHD and
LD and ADHD, with little effect. The following differences:
when compared to the SDL and ADHD/DL (medium effect)
and SDL and DL (small effect), with better performance
of SDL; between ADHD and ADHD/DL (medium effect),
with better performance of ADHD; and between the ADHD/
DL and DL (small effect), with better performance of DL.
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In the digit test there was no difference when compared
the groups ADHD and DL and ADHD/DL also with the DL,
with little effect. There were differences when: compared the
groups SDL and ADHD/DL (medium effect), SDL and DL
(small effect), with better performance of SDL; ADHD and
ADHD/DL (small effect), with better performance of ADHD.

In BC, the analyzes indicated that there were differences
only in the following comparisons: between the groups SDL
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and ADHD/DL (small effect), with better performance of
SDL; and between ADHD and ADHD/DL (small effect),
with better performance of ADHD.

|In FDT there was also only difference among the
following groups: SDL and ADHD/DL (medium effect),
with better performance of SDL; ADHD and ADHD/
DL (medium effect), with better performance of ADHD;
and between the ADHD/DL and DL (small effect), with
better performance of DL. It is important to note that the
calculation of performance in this test was performed from
the time spent in performing the task, in this way, the larger
the averages, the worst the performances.

In the TFV-F there were only differences in two
comparisons between the SDL and ADHD and between

ADHD and LD, with small effects. There was difference
when: compared to the SDL and ADHD/DL groups
(medium effect) and SDL and DL (small effect), with better
performance of SDL; ADHD and ADHD/DL (medium
effect), with better performance of ADHD; and between the
ADHD/DL and DL (small effect), with better performance
of DL.

In the TFV-S there were different results of the TFV-F.
It was found that in the majority of comparisons, there was
no difference, only when compared the SDL and DL groups
(small effect), with better performance of SDL; and ADHD
and LD (small effect), with better performance of ADHD.

DISCUSSION

The objective of this research was to verify if there
would be differences in the profile of the EFs of children
with ADHD, reading difficulty, ADHD comorbidity with
difficulty in reading and children without complaints of
ADHD and reading difficulties. It is worth remembering that
the EFs here investigated were: cognitive flexibility (inferred
by the TT), working memory impairment (by the Test digits),
visuospatial working memory (BC test), inhibitory control
test (FDT) and verbal fluency test (TFV).

According to the results, it was observed that the group of
ADHD/DL presented worse performance in the instruments,
generally, when compared to the other groups. It is possible
to observe lower mean of that group to analyze the Table 2,
with some of them being significant (Table 3). Only in the
Semantic Verbal Fluency there was better average than the
one obtained in the DL, but without significant difference.
From now on, it is possible to say that the comorbid condition
possibly favored larger losses in cognitive abilities, most of
which the disorders in isolation would favor. To some extent,
these results were expected according to previous studies,
which indicated deficits in most EFs investigated in this
group when compared to the groups without comorbidities
(Horowitz-Kraus, 2013; Voorde et al., 2010).

On the other hand, in a study conducted by Bental and
Tirosh (2007) it was found that the ADHD/DL group only
differed from the other groups in auditive working memory.
The authors concluded, anyhow, that such a framework
deserves care, because it presents a distinctive profile
and should be diagnosed with great caution. Horowitz-
Kraus (2015) reaffirms this placement and indicates that
this condition would be distinct from the ADHD without
comorbidities, with losses in cognitive functions more
frequently and with unique challenges. In order to reinforce
this idea, in the present study, it was found that the losses
of ADHD/DL in relation to ADHD were higher, with a
significant statistical difference in practically all EF's (only in
semantic verbal fluency such a difference was not observed ).

Not only the ADHD/LD and ADHD would be groups
with distinct cognitive characteristics, but the DL group
as well (Voorde et al., 2010). The results found here only
showed a significant difference between the ADHD and the
DL in semantic verbal fluency, with worse performance of
DL. This finding can be explained by what the literature has
stated: there would be only one individual functional deficit,
as in FE, responsible for understanding the complex nature of
these disorders, there would be, for example, in ADHD, also
attention and motor deficits, and in DL, verbal skills deficits,
more strongly linked to the phonological processing, which
would also be characteristic to these conditions (Pennington,
2005). Therefore, it is also suggested the hypothesis: would
the most evident losses in EFs in the ADHD group/DL be
more present, because there would be the union of all these
functional deficits in one clinical picture?

In any case, this fact becomes especially interesting in
clinical and evaluative contexts, because it demonstrates that
both conditions can present similar profiles in EFs, but at the
same time also present specific characteristics to each one
of them, such as, for example, the performance demoted in
verbal tasks by part of the DL.

When comparing the three clinical groups with the
SDL, it was found out that the ADHD/DL and DL presented
lower performances on all the Fes tasks, even though some
of them were not significant. These results were expected
and highlighted by several studies that performed this type
of comparison (Bental & Tirosh, 2007; Booth et al., 2013;
Cimadon, 2012; Lima et al., 2012; Voorde et al., 2010; Wang
& Gathercole, 2013). However, no significant differences
were found between the SDL with the ADHD group in
most EFs evaluated. Such information was not expected in
accordance with the literature, which indicates often losses
in such skills in this disorder when compared to a group
of children without behavioral and learning complaints
(Capovillaetal., 2007; Gongalves et al., 2013, Wolfe, 2004).
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Interestingly, in a study performed by Wodka et al.
(2008) similar results were found. The authors compared the
performance of children with no complaints of inattention/
hyperactivity with those of children with ADHD in executive
skills of inhibitory control (Stroop Test), planning (Tower of
London), attention and flexibility (TT) and verbal fluency
(TFV, phonological and semantic). These instruments were
part of a battery called Delis Kaplan Executive Function

System (D-KEFS). Their results indicated no differences
among the groups in any of these skills. The authors
concluded that there would be possibly problems in the
instrument used, which was not sensitive to differentiate
the clinical pictures (there was frequently ceiling effect in
the studied groups.) It is possible that, in the present study,
the instruments were not sensitive either.

FINAL CONSIDERATIONS

In principle, it was possible to see that the ADHD
group/DL showed losses in skills of EFs characteristic
of the two disorders, but more intense than when these
conditions independently. This fact becomes relevant, since
it demonstrates that this clinical picture must be carefully
assessed to ensure that there is effective interventions and
specific.

In turn, the ADHD differed from the DL only on the
ability of semantic verbal fluency, with worse performance
of DL. Such data would indicate that the disorders, when
present independently, may have many similarities in the
performance in FEs, but at the same time, specificities, as
in language skills. This fact becomes very relevant when
thought the differential diagnosis of both conditions.

Interestingly, when the groups were compared to the
SDL, only the ADHD presented no differences with this
group. It was suggested the possibility of the instruments
used have not been sensitive to the differentiation of both
groups, since the literature strongly suggests that there are
differences between these skills when performed such a
comparison.

In relation to the limitations of the study, the first to be
cited is regarding the groups DL and ADHD/DL. In such
groups a thorough evaluation was not performed in order
to verify if they had other diagnoses, such as, for example,

dyslexia. Future studies, with the same methodological
design of this research involving the analysis of such
disorders, will be a great gain to the area.

In addition, a good part of the references used here
differentiated nomenclature used to set up their groups,
such as: reading disorder, learning difficulties, reading
difficulties, among others. It is verified that there is some
confusion in the international literature on methodological
definition and diagnosis of their groups, which often can
interfere in the generalization of the results. It is expected
that there is better control on the definition of such groups
in future studies of the area.

As a proposal of continuity, it is suggested the use of
others and a greater number of instruments for measurement
of EFs. It is suggested validated and recognized instruments,
as well as those which also involve language skills, in order
to identify even more characteristics among the investigated
groups.

The type of study here performed also favors the
investigation of criterion validity on the instruments.
Showing details of operating conditions that seem to be
forthcoming, as well as proposing correction tables that
contemplate them, facilitate the differential diagnosis and
a consequent better prognosis.
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