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ABSTRACT

Purpose: to compare the performance of students with dyslexia, intellectual disability
and ADHD on the skills of phonological awareness, phonological access to the mental
lexicon, and phonological working memory.

Methods: this is a descriptive, cross sectional and quantitative study. The sample was
composed of 32 students, divided into the following groups: G1 — students with dys-
lexia; G2 — students with ADHD; G3 — students with intellectual disability. The chil-
dren were assessed on their skills of phonological awareness, phonological working
memory, and phonological access to the mental lexicon. A descriptive and inferential
analysis was made, using the non-parametric Kruskal-Wallis test.

Results: statistically significant differences were observed among the three groups
on the phonological working memory skills for pseudowords, forward digit repetition,
and backward digit repetition; phonological awareness on syllable level, phoneme
level, test total score, and digits subtest of the rapid automatized naming test. Through
the descriptive analysis, it was observed that G1 had the best results on all the skills
assessed, followed by G2 and G3.

Conclusion: differences were found on the skills of phonological working memory and
phonological awareness among the groups of students presented with dyslexia, ADHD
and intellectual disability.
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INTRODUCTION

Phonological processing refers to the process of
using phonological information when oral and written
language is employed, with the involvement of the
skills of phonological awareness, quick access to the
mental lexicon, and phonological working memory.
These skills are directly related to the written language
development'.

Phonological awareness is the ability to understand
and control the sound aspects of the language. This
ability makes learning the relation grapheme-phoneme
easier'. Phonological access to the mental lexicon is
the ability to access the sound information referring to
a visual stimulus'. It is important in decoding, fluency
and understanding of reading. Children with reading
difficulties tend to present low performance in tasks
involving rapid automatized naming?. Lastly, phono-
logical working memory is the ability to store and
recover sound information. It is related to development
in reading, specifically the reading comprehension
ability®.

The difficulties in the process of written language
development may occur due to various factors, such
as environmental or biological ones*. According to the
literature, conditions such as developmental dyslexia®,
attention-deficit/hyperactivity disorder - ADHD® and
intellectual disability” may present significant difficulties
in predictive abilities of reading.

Dyslexia is a specific learning disorder which impairs
reading?®, involving deficits in phonological processing®,
as well as difficulties and slow processing in other
linguistic abilities™.

The attention-deficit/hyperactivity disorder is charac-
terized by persistent patterns of inattention, hyperac-
tivity/impulsiveness and/or a combination of bothg.
Children with such condition may present difficulties in
reading as a secondary alteration to the initial diagnosis,
mainly attributed to the attentional deficit'', showing
alterations in attentional demands, self-regulation and
phonological processing.

As for Intellectual disability, it is defined by diffi-
culties in intellectual and adaptive functions, with early
beginning in development®. The difficulties in reading,
as well as in recognizing letters and having reading
fluency'?'3, may be a consequence of alterations in oral
language development'.

In spite of the heterogeneous character of the
neurodevelopmental disorders, the evaluator may
find it difficult to distinguish them, since the signs and
symptoms can be present in more than one diagnosis.
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For instance, children with ADHD and dyslexia can
present inattention symptoms for different etiologic
factors'®18,

Knowledge about the different characteristics of
the phonological processing for reading development
in the various neurodevelopmental disorders must be
attained*, as the differential diagnosis is essential to
define effective interventions and prognostic outlining.
Thus, the objective of this paper was to compare the
performance of students diagnosed with dyslexia, intel-
lectual disability and ADHD on the skills of phonological
awareness, phonological access to the mental lexicon,
and phonological working memory. This study aimed
to answer the following question: Are there differences
in the phonological processing performance among
the conditions of developmental dyslexia, ADHD and
intellectual disability?

METHODS

This is a descriptive, cross-sectional, quantitative
study, approved by the Ethics Committee of the Hospital
Universitario Onofre Lopes - Universidade Federal do
Rio Grande do Norte, under the no. 1.012.635. All the
patients signed the Informed Consent Form (ICF) and/
or the Informed Assent Form (IAF).

Children and adolescents in the age range from 6
to 16 years old of both genders were included. They
were from public and private schools from the capital
and metropolitan area where the study took place, and
attended a research project of the abovementioned
university. The participants were chosen based on the
initial complaint of learning difficulties and interdisci-
plinary assessment of the following professionals for
the different conditions: children with the inattentive
and combined subtypes of ADHD were referred by
a neuropediatrician or child psychiatrist, and were
submitted to neuropsychological evaluation; and,
the children with ID and developmental dyslexia, by a
psychologist/neuropsychologist. Hence, in addition to
these professionals, the phonological evaluation was
performed, as described in this study, along with the
collection of anamnesis data and the case discussion.
The diagnoses were defined according to the criteria
established in the Diagnostic and Statistical Manual of
Mental Disorders (DSM-V)&.

The sample was included by convenience, as the
demand was directed to the research project. A total
of 32 children participated, 11 (34.37%) females and 21
(65.63%) males, averaging 9.84 years old (SD = 2.42),
subdivided into the following groups:



e Group 1 - G1: 14 students with developmental
dyslexia, without previous speech-language-hearing
intervention;

e Group 2 - G2: seven students with ADHD, with
complaints of difficulties at school, not using
medication during assessment;

* Group 3 - G3: 11studentswith intellectual disability,
with complaints of difficulties at school, without the
degree of impairment being specified.

The evaluations were carried out in three 60-minute
long individual sessions. Although some instruments
used are meant for the younger age group of students,
these were chosen due to the lack of national instru-
ments for adolescents and, especially, because of
their schooling, since even the 16-year-old participants
were either attending fourth grade or presented an
inferior performance caused by their initial complaints.
The following skills of the phonological processing
were taken into account, with the use of the respective
protocols:

* Phonological awareness - Instrument of Sequential
Assessment — CONFIAS': it evaluates the metalin-
guistic ability to reflect and manipulate the language
sounds. It is divided into syllabic and phonemic
levels, with maximum score of 40 and 30 points,
respectively. The Syllable (S) Level activities are:
synthesis, segmentation, syllable identification,
rhyme identification, word production with a given
syllable, medial syllable identification, rhyme
production, exclusion, and transposition. Phonemic
(P) Level: word production beginning with given
sound, initial phoneme identification, final phoneme
identification, exclusion, synthesis, segmentation
and transposition.
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* Phonological working memory - Phonological
Working Memory Test - Nonwords and Digits'®: it
involves pseudowords repetition, and forward and
backward digit repetition. The nonwords test is
based on the phonological structure of the language,
containing 40 made-up words with phonemes
from Portuguese (fricatives, nasals, occlusives,
liquids, and closed vowels) in sequences of two to
five syllables, with maximum score of 80. The digit
activity consists of forward number sequences
from one to nine (sequences from two to eight
digits), and backward ones (sequences from two
to seven digits), with maximum score of 28 and 24,
respectively.

* Phonological access to the mental lexicon - Rapid
Automatized Naming Test — RAN': it evaluates the
phonological access to the mental lexicon, in which
the person must quickly and sequentially name
visual stimuli in the categories of objects, colors,
letters and digits. The results are expressed in
seconds.

An inferential and descriptive analysis was
performed. The non-parametric Kruskal-Wallistest was
used, considering the confidence interval of 95% and
the significance level of 0.05. The data were charted
and analyzed using the statistical software IBM® SPSS
Statistics version 23.

RESULTS

The students diagnosed with developmental
dyslexia obtained the best results in the skills of phono-
logical awareness (Tables 1 and 2), rapid automatized
naming (Table 3), and phonological working memory
(Table 4), followed by the students with ADHD and ID.

Table 1. Performance of the groups on the tasks of phonological awareness, at the syllabic level

S1 S2 S3 S4

S5 S6 87 S8 S9

average = SD
G1 3.39 £0.07 3.93+0.07 3.36 =0.19 3.07 =0.19 3.64 =0.16 2.57 =0.34 1.29 =0.32 4.50 =0.76 2.86 =0.40
G2 4.00 £0.00 4.00+0.00 3.14 +0.26 2.29 +£0.47 3.71 =0.18 2.29 +£0.52 1.00 =0.53 3.57 £1.15 2.29 +0.64
G3 3.30 +0.39 3.70 +0.21 2.00 =0.44 2.50 +=0.40 3.10 =0.40 1.50 =0.30 0.50 =0.30 1.70 =0.53 0.90 +0.40

Legend: G1 = developmental dyslexia; G2 = ADHD; G3 = intellectual disability; SD = standard deviation; S =phonological awareness test, syllabic level
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Table 2. Performance of the groups on the tasks of phonological awareness, at the phonemic level

F1 F2 F3 F4 F5 F6 F7
average = SD
G1 293 £0.30 257 +0.27 250+035 171039 221 +035 114040 0.71 £0.24
G2 1.86 +0.76  3.57 210 157 +048 057 x0.29 114 +0.34 043 042  1.14 £0.63
G3 170039 2.00+047 0.80+0.20 050 +0.22 1.20+0.35 071 £0.24 114 £0.34

Legend: G1 = developmental dyslexia; G2 = ADHD; G3 = intellectual disability; SD = standard deviation; P = phonological awareness test, phonemic level

Table 3. Performance of the groups on the tasks of rapid automatized naming

Variables il G2 L
Average SD Average SD Average SD
Digits 48.54 16.95 73.00 29.40 69.40 30.95
Letters 47.85 17.29 55.83 30.54 67.10 22.48
Objects 61.23 9.78 66.83 17.52 72.50 18.47
Colors 60.31 16.55 76.17 23.69 100.90 66.01

Legend: G1 = developmental dyslexia; G2 = ADHD; G3 = intellectual disability; SD = standard deviation

Table 4. Performance of the groups on the tasks of phonological working memory

Variables Gl t £
Average SD Average SD Average SD
Pseudowords 53.23 8.51 56.67 14.94 29.90 15.38
Forward digit repetition 15.46 4.85 14.67 3.44 10.20 3.61
Backward digit repetition 6.85 4.27 6.50 3.20 2.90 4.33

Legend: G1 = developmental dyslexia; G2 = ADHD; G3 = intellectual disability; SD = standard deviation

Statistically significant differences were observed addition to the digit subtest of the rapid automatized

in the skills of total phonological working memory of naming (p = 0.05). The group with dyslexia obtained
pseudowords (p = 0.00), forward digit repetition (p = the best performance, followed by ADHD and, at last,
0.01), and backward digit repetition (p = 0.01); phono- intellectual disability.

logical awareness on the syllable level (p = 0.00), Table 5 presents the results of the comparison in

phoneme level (p = 0.04), and test total (p = 0.00), in pairs of groups.

Table 5. Comparison of the groups in pairs

. G1x G2 G1xG3 G2 x G3
Variables
p p p
PA-S 0.33 < 0.01* 0.12
PA-P 0.07* < 0.01* 0.41
RAN Digits 0.31 0.05* 0.92
RAN Letters 0.45 0.08 0.58
RAN Objects 0.29 0.07 0.61
RAN Colors 0.10 0.02* 0.82
PWM-P 0.82 < 0.01* 0.01*
PWM-FD 0.82 0.01* 0.10
PWM-BD 0.88 0.01* 0.05*

Legend: G1 = developmental dyslexia; G2 = ADHD; G3 = intellectual disability; PA-S = phonological awareness, syllabic level; PA-P = phonological awareness,
phonemic level; RAN = rapid automatized naming; PWM-P = phonological working memory pseudowords; PWM-FD = phonological working memory, forward digit
repetition; PWM-BD = phonological working memory, backward digit repetition; * = statistically significant value by the Kruskal-Wallis test

Rev. CEFAC. 2019;21(5):e3119 | doi: 10.1590/1982-0216/20192153119



DISCUSSION

This paper aimed at comparing the performance
of individuals with developmental dyslexia, ADHD and
ID in tasks of phonological awareness, phonological
working memory, and phonological access to the
mental lexicon.

Differences were observed in the phonological
working memory and the phonological awareness tests
between the three groups. Hence, it is noted that the
phonological processing may differ in the neurode-
velopmental disorders with distinct etiologies” 1920,
This may be due to the different cognitive profiles of
the conditions, reinforcing that they refer to different
disorders®6'.14, The difficulties in abilities composing
the phonological processing may justify the altera-
tions in reading of these different conditions, as the
phonological working memory?' and the phonological
awareness? interfere significantly with the processes of
learning to read. These results agree with the previous
studies, demonstrating that children with these condi-
tions present worse performance in this type of task,
when compared to typically developed individuals®102,

In ADHD, the alterations in executive and attentional
functions are primary, which generate academic diffi-
culties?®; whereas, in intellectual disability, these are
originated by delays in oral language development,
which mainly causes difficulties in reading compre-
hension'. Finally, in dyslexia, the primary deficit is in
phonological processing skills’®, even though some
studies already describe alterations in executive
functions as secondary to these alterations’®.

Based on the descriptive analyses, it is possible to
observe that the subjects with dyslexia obtained the
best results in all the tests, although with worse perfor-
mance in the pseudowords subtest if compared to the
children with ADHD. This may happen because, despite
the phonological deficits being persistent in dyslexia,
there are important differences between this condition,
ADHD and intellectual disability. It is observed that, in
ADHD and in intellectual disability, there is impairment
of other cognitive functions, such as the executive
functions?*2® and reasoning®?’, which may have more
complex consequences on specific abilities, though
this is not necessarily the case in all the children with
dyslexia®.

In reference more specifically to ADHD, a great part
of the children with such diagnosis present impaired
performance in written language. The difficulty in
reading and writing is caused by problems of visual
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integration, motor coordination, working memory,
organization and planning®.

The difference in phonological awareness perfor-
mance was observed between the groups, with better
performance of the individuals with dyslexia, followed
by ADHD and intellectual disability, respectively.
Nevertheless, the origin of these difficulties differs. In
dyslexia, the deficit in phonological awareness is the
origin of the reading problems, causing the grapheme-
phoneme relating process to have failures®. In ADHD,
the lack of attention prevents important information for
development of metalinguistic abilities to be retained®.
Lastly, in intellectual disability, phonological awareness
is an ability significantly affected, especially in rhyme
detection and phonemic manipulation, due to failures
in short-term phonological memory®'.

In the working memory test, which evaluates phono-
logical working memory involving pseudowords and
digits, the group of children with ID (G3) presented
the worst performance of the three, which agrees
with the characteristics of the condition. Although in
children with ADHD this ability is impaired, intellectual
disability has verbal comprehension, quantitative
reasoning and cognitive efficiency also affected?, influ-
encing the results, as the test requires these abilities
as well, since the child must verbally repeat what is
said by the evaluator. Among the cognitive alterations
of the individuals with intellectual disability, there are
planning, reasoning, verbal comprehension, problem-
solving, working memory, quantitative reasoning, and
cognitive efficiency®.

The G2 obtained worse performance in the digit
test if compared to the pseudowords test. This subtest
demands cognitive resources, such as strategic
planning and decision making, which are directly
related to attention control, whose ability has deficits in
children with ADHD®%2,

No difference was observed between the groups
in the letter, colors and objects subtests of the rapid
automatized naming. This result is in agreement with
a research in Brazilian children with dyslexia and
ADHD. The difficulty in phonological access to the
mental lexicon impairs the relation between naming
and automatization of stimuli, thus, affecting the devel-
opment of reading and writing®:.

This study brings relevant contributions to the
Brazilian scientific and clinical situation, since it
presents the differences in reading predictive skills
in groups with diagnosis in which speech-language-
hearing has a relevant practice. The need of knowledge
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regarding the different manifestations of phonological
processing in the neurodevelopmental disorders is
highlighted, in order to achieve better therapeutic and
prognostic outlining. Furthermore, the need of inter-
disciplinary practice for the diagnosis of alterations in
written language development is highlighted, as well as
a greater number of subjects with the different condi-
tions so as to outline their linguistic profiles.

This study is limited concerning the use of protocols
not specific for the age group of up to 16 years old, as
a consequence of there being a reduced amount of
instruments for the assessment of reading-related skills
in Brazil.

CONCLUSION

Differences were found among the groups with
dyslexia, ADHD and intellectual disability in the skills
of phonological working memory, phonological
awareness, and in the digit subtest of the rapid automa-
tized naming, with better performance for those with
dyslexia, followed by ADHD and intellectual disability.
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