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ABSTRACT

Purpose: to investigate the association of symptoms of inattention and hyperactivity
with language development and cognitive, environmental, socioeconomic, and quality
of life aspects in children with attention-deficit/hyperactivity disorder.

Methods: an observational, analytical, cross-sectional study with a sex-stratified sam-
ple of 38 children 7 to 12 years old, diagnosed with attention-deficit/nyperactivity dis-
order. The assessments approached sociodemographic and environmental aspects,
the quality of life, language comprehension, rapid automatic naming, phonological
working memory, vocabulary, reading and writing processes and metalinguistic skills.
Descriptive and bivariate analyses were conducted at the 5% significance level.

Results: there was a statistically significant association between the profile of atten-
tion-deficit/nyperactivity disorder and behavioral aspects. There was no significant
association of the forms of manifestation of attention-deficit/hyperactivity disorder with
the quality of life, oral language, written language and phonological processing skills.

Conclusion: children with hyperactive profiles had a better performance, whereas chil-
dren with combined and predominantly inattentive profiles had similar performances.
Although no statistically significant associations were found between attention-deficit/
hyperactivity disorder and most of the variables analyzed in this research, it contributes
to the discussion of the speech-language-hearing diagnosis.

Keywords: Speech, Language and Hearing Sciences; Attention Deficit Hyperactivity
Disorder; Language; Family; Quality of Life
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INTRODUCTION

The main symptoms of attention-deficit/hyperac-
tivity disorder (ADHD) are inattention and hyperactivity/
impulsivity'. The behavior manifested by a child or
adolescent with ADHD is related to these symptoms
and specific behaviors that impair different areas of
their lives. There is also a high incidence of symptoms
of anxiety and depression?®, not only in the children and
adolescents with ADHD but in their relatives as well*.
In cases with comorbidities, the impact on the family’s
quality of life is even greater®. Hence, the relationship
between ADHD symptomatology and quality of life
aspects must be investigated.

The main comorbidities in ADHD include learning
disorders, disruptive disorders, mood and anxiety
disorders, conduct disorder, and oppositional defiant
disorder®. The presence of these and other comor-
bidities is a hindering factor for the diagnosis of ADHD
because the origin or cause of the child’s or adoles-
cent’s difficulties is unknown.

Inattention manifests in ADHD as a lack of persis-
tence, distraction from tasks, difficulty keeping focused,
and disorganization. Hyperactivity, in its turn, is an
excessive motor activity at inappropriate  moments,
whereas in impulsivity, there are hasty, thoughtless
actions with a high potential of damage to the person'.
These manifestations may be associated with speech-
language-hearing changes, causing a great impact on
the overall performance of children with ADHD. Various
studies have revealed that children with ADHD have a
lower performance in cognitive-linguistic tasks than
children without the disorder'2. Other studies have
investigated the quality of life'® and resources in the
family environment'* in cases of ADHD.

From the perspective of speech-language-hearing
assistance to the ADHD patient, the changes related
to the disorder or comorbidities must be investigated.
To this end, the instruments used must characterize
the symptomatology of the disorder and measure the
impact of the symptoms on the children’s quality of life.
In this sense, the MTA-SNAP scale™ combined with
language assessments in this study enables the trian-
gulation between speech-language-hearing manifesta-
tions and ADHD symptoms.

The literature describes changes in reading”#1%2
metalanguage®'?, and phonological processing®'® in
children and adolescents with ADHD. There is, though,
a gap in terms of assessing all these elements in a
single sample. Thus, such analyzed data can provide
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a more in-depth understanding of this population’s
speech-language-hearing profile.

The aim of this study was to investigate the associ-
ation of symptoms of inattention and hyperactivity with
language development and cognitive, environmental,
socioeconomic, and quality of life aspects in children
presented with ADHD.

METHODS

This study was approved by the Research Ethics
Committee at the Universidade Federal de Minas Gerais
(Federal University of Minas Gerais), Brazil, under
evaluation report number 431.686. The children’s
parents/guardians signed the informed consent form
upon agreeing with their participation in the research.

This is an observational, analytical, cross-sectional
study with a sex-stratified non-probabilistic sample of
7- 1o 12-year-old children with ADHD.

This study comprised 7- to 12-year-old children
diagnosed with ADHD referred by the Child Psychiatry,
Neurology, or Pediatric Outpatient Centers of the
Clinics Hospital at the Universidade Federal de Minas
Gerais.

The sample size was calculated according to the
variables of interest to this study, considering a simple
random sample stratified by sex. Based on a 15%
sample error and a 5% significance level, the sample
would need to have at least 35 people — 28 males and
7 females. The sample was constructed considering
57 children referred for assessment at the Speech-
Language-Hearing Outpatient Center. The children
eligible for the study were identified from this outpa-
tient center's appointment schedule and selected
after confirming in the medical record their diagnosis
of ADHD given by the specialist child and adolescent
psychiatrist or the neurologist.

The following exclusion criteria were used: children
whose parents/guardians did not sign the informed
consent form and did not answer the anamnesis and
questionnaires; children that did not complete all the
assessments; children whose pure-tone threshold
audiometry, conducted in the previous 12 months, had
abnormal results; children whose clinical data included
a diagnosis of severe conditions, namely: cognitive
changes (such as intellectual disability), neuromotor
changes (such as neuromotor dysfunction), or other
psychiatric changes (such as schizophrenia, bipolar
disorder, mood and anxiety disorders, and substance
dependence). Based on these, the eligible population
included 40 children, two of whom did not complete



the assessment. Hence, the final sample comprised 38
children — 27 boys and 11 girls.

The sociodemographic aspects were assessed
with analysis of medical records and anamnesis
of the parents/guardians. The Brazilian Economic
Classification Criteria (CCEB, in Portuguese)'® was also
used, as well as the Home Environment Resources
Scale (RAF, in Portuguese)'’, which assesses
the resources that promote proximal processes,
foreseeable activities that indicate some degree of
family life stability, and parental practices that improve
the family-school connection.

Besides the anamnesis, the children’s parents/
guardians answered the Strengths and Difficulties
Questionnaire (SDQ)™ (whose objective is to detect
mental health problems in children and youth) and
the Pediatric Quality of Life Inventory™ (PedsQL),
version 4.0 (which assesses the parents’/guardians’
perception of the child’s quality of life). The positive
symptoms of ADHD were characterized with the
MTA-SNAP-IV'®, an instrument that assesses the
symptoms of ADHD and oppositional defiant disorder.
This scale was developed based on the symptoms
in the Diagnostic and Statistical Manual of Mental
Disorders (DSM-IV), of the American Psychiatric
Association. It must be pointed out that this instrument
is not intended to diagnose the said disorders, but
rather to survey some symptoms present in them.

The language comprehension, rapid automatic
naming, and phonological working memory were
respectively assessed with the Token Test®, the Rapid
Automatic Naming test?!, and the Phonological Working
Memory test?2.

The expressive and receptive vocabulary, writing,
phonological awareness, and syntactic awareness
were respectively assessed with the Child Language
Test — phonology, vocabulary, fluency, and pragmatics
(ABFW), of which the vocabulary part was used?®; USP
Picture Vocabulary Test (UPVT) — short form?*; word
and pseudoword dictation®, with material gathered
from lists, distributed by frequency pattern, regularity,
irregularity, and Brazilian Portuguese word norms
(Pinheiro, 1994 and 2001); Phonological Awareness
Test?®; and Syntactic Awareness Test?”. Their reading
was assessed with the Reading Processes Assessment
Tests (PROLEC)? — full form.
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In the first stage of data analysis, the clinical
diagnosis of ADHD was confirmed by studying
the medical records and the score surveyed with
the MTA-SNAP-IV, to carry out the positive ADHD
symptomatology. This study considered, besides the
symptoms of inattention alone or hyperactivity alone,
situations in which items related to both inattention and
hyperactivity/impulsivity had been checked, following
the criterion of at least six items checked for inattention
and hyperactivity/impulsivity.

The collected data were electronically stored, being
twice entered and later verified to eliminate errors.
Descriptive analysis was conducted for the frequency
distribution of categorical variables, and analysis of
the measures of central tendency and dispersion of
continuous variables.

Descriptive analyses were conducted for all the
variables of the study, with the distribution of absolute
and relative frequency of categorical variables and
numerical synthesis of continuous variables. This
study considered the classification of ADHD into
three categories as the response variable, based
on the symptomatology described in SNAP-IV. The
explanatory variables were the oral language compre-
hension, oral language test performance, reading
and writing test performance, RAF score, quality of
life score, sociodemographic factors (age, sex, and
CCEB economic classification), strengths and diffi-
culties (SDQ), and pro-social behavior. The association
analyses considered the response variable and the
explanatory variables, kept in the original form for the
bivariate analyses. Pearson’s chi-square test was used
for the association analysis of the categorical variables.
As for the continuous variables with symmetrical distri-
bution, the ANOVA (analysis of variance) was used,
whereas the Kruskal-Wallis non-parametric test was
used for the continuous variables with asymmetrical
distribution.

The 5% significance level and 95% confidence
interval were used in all the analyses. The quantitative
data were entered, processed, and analyzed with the
Statistical Package for the Social Sciences (SPSS),
version 21.0.

RESULTS

The participants’ sociodemographic and environ-
mental data are described in Table 1.
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Table 1. Bivariate analysis of the association between the profiles of attention-deficit/nyperactivity disorder, according to the SNAP-IV
scale and sociodemographic and environmental variables

SNAP-IV Classification

I AT Inattentive Hyperactive Combined Total LD
Sex

Females 6 (42.9) 1(25.0) 2 (13.3) 9 (27.3)

Males 8 (57.1) 3 (75.0) 13 (86.7) 24 (72.7) 0.202*
Total 14 (100.0) 4 (100.0) 15 (100.0) 33 (100.0)

Child’s age

Mean 9.9 10.0 9.07 8.6 0.319%*
Standard Deviation 1.70 1.20 1.6 1.1 '

CCEB

Class A1 1(7.1) 0(0.0) 0 (0.0 1(3.0)

Class B1 4 (28.6) 0(0.0) 2 (13.3) 6 (18.2)

Class B2 4 (28.6) 3(75.0) 4 (26.7) 11 (33.3) 0.503*
Class C1 3(21.4) 1(25.0) 5(33.3) 9(27.3) '
Class G2 2 (14.3) 0(0.0) 4 (26.7) 6 (18.2)

Total 14 (100.0) 4 (100.0) 15 (100.0) 33 (100.0)

RAF (total score)

Median 57.0 54.6 51.6 -

Mean 54.5 55.2 50.3 - 0.537**
Standard Deviation 11.5 6.0 11.4 -

Captions: CCEB = Brazilian Economic Classification Criteria; RAF = Home Environment Resources Scale
*Pearson’s chi-square; **ANOVA

The results of the association between variables of
the Token Test, rapid automatic naming test, phono-
profiles. logical working memory test, and ADHD profiles are
shown in Table 2.

Table 1 shows that none of the sociodemographic
and environmental data was associated with the ADHD
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scale and the results of the Rapid Automatic Naming, Token, and Phonological Working Memory tests

SNAP-IV Classification

Y AT Inattentive Hyperactive Combined Total HEE
Color Naming

Adequate 10 (71.4) 4 (100.0) 9 (60.0) 23 (69.7)

Inadequate 4 (28.6) 0 (0.0) 6 (40.0) 10 (30.3) 0.297**
Total 14 (100.0) 4 (100.0) 15 (100.0) 33 (100.0)

Letter Naming

Adequate 9 (64.3) 3 (75.0) 7 (50.0) 19 (59.4)

Inadequate 5 (35.7) 1(25.0) 7 (50.0) 13 (40.6) 0.590**
Total 4 (100.0) 4 (100.0) 4 (100.0) 32 (100.0)

Object Naming

Adequate 12 (85.7) 4 (100.0) 12 (80.0) 28 (84.8)

Inadequate 2 (14.3) 0(0.0) 3(20.0) 5(15.2) 0.608**
Total 14 (100.0) 4 (100.0) 15 (100.0) 33 (100.0)

Token Final Classification

Mean 7 years 0(0.0) 0(0.0) 3 (20.0) 3(10.3)

Mean 8 years 3(21.4) 1(25.0) 1(9.1) 5(17.2)

Mean 9 years 1(7.1) 1(25.0) 0 (0.0 2 (6.9)

Mean 10 years 1(7.1) 1(25.0) 1(9.1) 3(10.3) 0.220**
Mean under 7 years 6 (42.9) 1(25.0) 6 (54.5) 13 (44.8)

Mean under 10 years 3(21.4) 0(0.0) 0 (0.0 3(10.3)

Total 14 (100.0) 4 (100.0) 11 (100.0) 29 (100.0)

Total Nonword Phonological

Working Memory

4 years 1st quartile 1(7.1) 0(0.0) 1(6.7) 2 (6.1)

5 years 1st quartile 1(7.1) 0(0.0) 4 (26.7) 5(15.2)

6 years 1st quartile 4 (28.6) 2 (50.0) 1(6.7) 7(21.2)

7 years 1st quartile 1(7.1) 1(25.0) 0(0.0) 2 (6.1) 0.246**
;’2;‘:23 above Tst quartie 8 7 (50.0) 1(25.0) 9 (60.0) 17 (515)

Total 14 (100.0) 4 (100.0) 15 (100.00) 33 (100.0)

Total Digit Phonological

Working Memory

4 years 1st quartile 0(0.0) 0(0.0) 1(6.7) 1(3.0)

5 years 1st quartile 0(0.0) 0(0.0) 3 (20.0) 3(9.1)

6 years 1st quartile 2 (14.3) 0(0.0) 3(20.0) 5(15.2)

7 years 1st quartile 4 (28.6) 0(0.0) 2 (13.3) 6 (18.2) 0.188%*
8 years 1st quartile 0(0.0) 0(0.0) 2 (13.3) 2 (6.1)

;’g'a”rzs above 1st quartile 8 8 (57.1) 4 (100.0) 4 (26.7) 16 (48.5)

Total 14 (100.0) 4 (100.0) 15 (100.00) 33 (100.0)

*The amount of information varies due to missing data; **Pearson’s chi-square
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No association between the results of these tests vocabulary, dictation, phonological awareness, and
and the ADHD profiles (p-value > 0,05) was found. syntactic awareness tests, as well as their association
The results of the expressive and receptive with ADHD profiles, are presented in Table 3.

Table 3. Bivariate analysis of the association between the profiles of attention-deficit/hyperactivity disorder, according to the SNAP-IV
scale and results of the Expressive and Receptive Vocabulary, Dictation, Phonological Awareness, and Syntactic Awareness tests

SNAP-IV Classification

ST T Inattentive Hyperactive Combined Total U
Expressive Vocabulary

Normal 14 (100.0) 4 (100.0) 12 (80.00) 30 (90.9)

Changed 0 (0.0 0(0.0) 3(20.0) 3(9.1) 0.138**
Total 14 (100.0) 4 (100.0) 15 (100.0) 33 (100.0)

Receptive Vocabulary

Very Low 5 (35.7) 1(25.0) 5 (33.3) 7 (28.0)

Low 2 (14.3) 0(0.0) 5(33.3) 13 (52.0)

Medium 6 (42.9) 3 (75.0) 5(33.3) 5 (20.0) 0.549**
High 1(7.1) 0(0.0) 0(0.0) 1(3.0)

Total 12 (100.0) 4 (100.0) 9 (100.0) 33 (100.0)

Total Errors in the Dictation of
High-Frequency Words

Median 4.0 3.5 3.0 -
Mean 41 3.5 4.0 - 0.907***
Standard Deviation 2.1 2.4 2.3 -

Total Errors in the Dictation of
Low-Frequency Words

Median 6.0 4.0 6.0 -

Mean 5.2 4.3 5.3 - 0.618***
Standard Deviation 2.2 1.30 1.5 -

Total Errors in the Dictation of

Pseudowords

Median 3.0 3.5 4.0 -

Mean 4.2 3.3 4.7 - 0.574***
Standard Deviation 3.3 1.0 1.9 -

Phonological Awareness

Adequate 1(7.1) 1(25.0) 0 (0.0 2 (6.1)

Inadequate 13 (92.9) 3 (75.0) 15 (100.0) 31 (93.9) 0.172**
Total 14 (100.0) 4 (100.0) 15 (100.0) 33 (100.0)

Syntactic Awareness

Very Low 0 (0.0 0(0.0) 4 (26.7) 4 (12.1)

Low 0 (0.0 0(0.0) 1(6.7) 1(3.0)

Mean 8 (57.1) 1(25.0) 7 (46.7) 16 (48.5) 0.143%*
High 6 (42.9) 3 (75.0) 3 (20.0) 12 (36.4) '

Total 14 (100.0) 4 (100.0) 15 (100.0) 33 (100.0)

*The amount of information varies due to missing data; **Pearson’s chi-square; ***Kruskal-Wallis
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No statistically significant associations were The results of the association analyses between
observed (p > 0.05). SNAP and PROLEC results are given in Table 4.

Table 4. Bivariate analysis of the association between the profiles of attention-deficit/hyperactivity disorder, according to the SNAP-IV
scale and results of the Reading Processes Assessment Tests

SNAP-IV Classification

SR Inattentive Hyperactive Combined Total Sl
Letter Name or Sounds

Normal 7 (50.0) 3 (75.0) 5(33.3) 15 (45.5)

Difficulty 5 (35.7) 1(25.0) 5 (33.3) 11 (33.3) 0.450%*
Great difficulty 2 (14.3) 0 (0.0 5 (33.3) 7(21.2) '

Total 14 (100.0) 4 (100.0) 15 (100.0) 33 (100.0)

Equal-Different

Normal 4 (33.3) 1(25.0) 2 (22.2) 7 (28.0)

Difficulty 7 (58.3) 2 (50.0) 4 (44.4) 13 (52.0) 0.717%
Great difficulty 1(8.3) 1(25.0) 3(33.3) 5 (20.0) '

Total 12 (100.0) 4 (100.0) 9 (100.0) 25 (100.0)

Lexical Decision

Normal 8 (66.7) 3 (75.0) 5 (55.6) 16 (64.0)

Difficulty 2 (16.7) 1(25.0) 2 (22.2) 5 (20.0) 0.880%*
Great difficulty 2 (16.7) 0 (0.0 2 (22.2) 4 (16.0) '

Total 12 (100.0) 4 (100.0) 9 (100.0) 25 (100.0)

Word reading

Normal 6 (50.0) 4 (100.0) 3(33.3) 13 (52.0)

Difficulty 3 (25.0) 0 (0.0 3(33.3) 6 (24.0) 0,097
Great difficulty 3 (25.0) 0(0.0) 3(33.3) 6 (24.0) '

Total 12 (100.0) 4 (100.0) 9 (100.0) 25 (100.0)

Pseudoword Reading

Normal 6 (50.0) 4 (100.0) 1(11.1) 11 (44.0)

Difficulty 1(8.3) 0(0.0) 1(11.1) 2 (8.0) 0.055%*
Great difficulty 5(41.7) 0(0.0) 7(77.8) 12 (48.0) '

Total 12 (100.0) 4 (100.0) 9 (100.0) 25 (100.0)

Word and Pseudoword Reading:

frequent words

Normal 7 (58.3) 3 (75.0) 3(33.3) 13 (52.0)

Difficulty 2 (16.7) 1(25.0) 3 (33.3) 6 (24.0) 0.550%*
Great difficulty 3 (25.0) 0(0.0) 3 (33.3) 6 (24.0) '

Total 12 (100.0) 4 (100.0) 9 (100.0) 25 (100.0)

Word and Pseudoword Reading:

infrequent words

Normal 6 (50.0) 2 (50.0) 3 (33.3) 11 (44.0)

Difficulty 3 (25.0) 1(25.0) 2 (22.2) 6 (24.0) 0.900%*
Great difficulty 3 (25.0) 1(25.0) 4 (44.4) 8 (32.0) '

Total 12 (100.0) 4 (100.0) 9 (100.0) 25 (100.0)
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SNAP-IV Classification

ICEHEHA Inattentive Hyperactive Combined Total Sl
Word and Pseudoword Reading:
pseudowords
Normal 5(41.7) 2 (50.0) 2 (22.2) 9 (36.0)
Difficulty 2 (16.7) 1(25.0) 1(11.1) 4 (16.0) 0.675%*
Great difficulty 5(41.7) 1(25.0) 6 (66.7) 12 (48.0) '
Total 12 (100.0) 4 (100.0) 9 (100.0) 25 (100.0)
Grammatical Structures
Normal 8 (72.7) 4 (100.0) 9 (100.0) 21 (87.5)
Difficulty 3 (27.3) 0 (0.0 0(0.0) 3 (12.5) 0.130%
Great difficulty 0(0.0) 0 (0.0 0(0.0) 0 (0.0 ’
Total 11 (100.0) 4 (100.0 9 (100.0) 24 (100.0)
Punctuation Marks
Normal 9 (81.8) 4 (100.0) 7(77.8) 20 (83.3)
Difficulty 1(9.1) 0 (0.0 1(11.1) 2(8.3) 0.907**
Great difficulty 1(9.1) 0 (0.0 1(11.1) 2(8.3) '
Total 11 (100.0) 4 (100.0) 9 (100.0) 24 (100.0)
Clause Comprehension
Normal 5 (45.5) 2 (50.0) 5 (55.6) 12 (50.0)
Difficulty 3(27.3) 2 (50.0) 2 (22.1) 7(29.2) 0.751%*
Great difficulty 3 (27.3) 0 (0.0 2 (22.1) 5(20.8) '
Total 11 (100.0) 4 (100.0) 9 (100.0) 24 (100.0)
Text Comprehension
Normal 3(27.3) 2 (50.0) 1(11.1) 6 (25.0)
Difficulty 3(27.3) 2 (50.0) 3 (33.3) 8 (33.3) 0.368**
Great difficulty 5 (45.5) 0 (0.0 5 (55.6) 10 (41.7)
Total 11 (100.0) 4 (100.0) 9 (100.0) 24 (100.0)
*The amount of information varies due to missing data; **Pearson’s chi-square
There was no association between the variables and The association analysis data between the ADHD
the ADHD profiles (p > 0.05). However, “pseudoword profiles, the PedsQL domain scores, its overall result,
reading” had a borderline association (p = 0.055), with and the SDQ total impact score are shown in Table 5.

a greater proportion of “great difficulty” answers in the
combined profile.
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Table 5. Bivariate analysis of the association between the profiles of attention-deficit/hyperactivity disorder, according to the SNAP-IV
scale, the Pediatric Quality of Life Inventory™ (PedsQL), and the results of the Strengths and Difficulties Questionnaire (SDQ)

SNAP-IV Classification

SIETEHEREITE Inattentive Hyperactive Combined Total LD
PedsQL

Median 76.5 775 62.0 -

Mean 70.9 77.3 58.7 - 0.108*
Standard Deviation 19.1 11.6 19.6 -

Total Score of the

Difficulties

Normal 2 (14.3) 0 (0.0 0 (0.0 2 (6.1)

Borderline 3(21.4) 0 (0.0) 0 (0.0) 3(9.1) 0.092%*
Abnormal 9 (64.3) 4(100.0) 15 (100.0) 28 (84.8) '

Total 14 (100.0) 4 (100.0) 15 (100.0) 33 (100.0)

Total Score of the Impact

Normal 0 (0.0 2 (50.0) 2 (13.3) 4 (12.1)

Borderline 3(21.4) 2 (50.0) 0 (0.0) 5 (20.0) 0.003**
Abnormal 11 (78.6) 0 (0.0 13 (86.7) 24 (72.7) '

Total 14 (100.0) 4(100.0) 15 (100.0) 33 (100.0)

*Kruskal-Wallis; **Pearson’s chi-square

There was no significant association between the
PedsQL variables. Regarding SDQ, the total impact
score had a statistically significant association with
the ADHD profiles. There was a greater proportion
of abnormal results in the inattentive and combined
profiles (p = 0.003).

DISCUSSION

The investigation of inattention and hyperactivity
symptoms, language development, and cognitive,
environmental, socioeconomic, and quality of life
aspects in children with ADHD indicated a statistically
significant association between the ADHD profiles and
the SDQ total score. Hence, the analysis encompasses
the scores related to the child’s global suffering and
social difficulties. The significant association between
this domain and the ADHD profiles may reflect the
reality experienced by the children and their families,
insofar as the psychosocial health is impaired and
consequently so is the family’s and child’s quality of life.
Factors such as the family’s stress level, especially when
there are comorbidities, affective and social difficulties,
negative parental practices, and lack of family support
need to be considered in the disorder®. The main
national studies using the SDQ assessed children with
school difficulties® and typical reading development®';
they also searched the prevalence of mental health

problems in primary healthcare of 6- to 11-year-old
children® and analyzed the association between family
context variables and the risk of emotional/behavioral
problems in children3. Another study that stands out is
a longitudinal one with 1,176 Danish children, whose
objective was to predict mental disorders in preadoles-
cence. It demonstrated that, rather than used alone, the
SDQ should be an integral part of a screening battery
to follow up behavioral development®4.

In the present study, there was no statistically signif-
icant association between the sociodemographic and
environmental data and the ADHD profiles. Concerning
the family environment, a national study with 6- to
13-year-old children and adolescents with ADHD
revealed that family functioning is strongly associated
with the disorder. A greater prevalence of ADHD was
verified in the homes with some family dysfunction
when compared with families with better relationships?™.
On the other hand, in the same study, socioeconomic
conditions such as low income and the number of
people in the household were not associated with
ADHD.

The children’s performance in the Rapid Automatic
Naming, Phonological Working Memory - Digits
and Words, Token, expressive vocabulary, receptive
vocabulary, dictation, phonological awareness, and
syntactic awareness tests had no association with the
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ADHD profiles in this study. Nevertheless, the clinical
importance of some results must be considered. In the
Rapid Automatic Naming test, a worse performance
was verified in letter naming, followed by color, digit,
and object naming (Table 2). Rapid naming, which is
one of the phonological processing skills, is related to
reading in terms of decoding, fluency, and compre-
hension skills®23%. The skills necessary to rapid naming
include attention, perceivably changed in cases of
ADHD. Likewise, in the pseudoword reading task, the
performance of children with ADHD in the combined
profile was worse than those in the other profiles in the
rapid automatic naming test, restating the changes in
the attentional processes, memory, and phonological
processing in the sample studied.

Concerning the Token Test, the inattentive and
combined profiles had similar performances (Table 2).
This datum confirms that inattention, which is impaired
in both profiles, has an essential role in language
comprehension and gives clues to investigate cognition
more in-depth.

In the Phonological Working Memory test, there
were more children in the inattentive and combined
profiles, whose performance corresponded to the
expected in younger children. These data agree with
the hypothesis of differentiating the profiles, in relation
to the neuropsychological profiles presented by the
ADHD patients. The problems related to selective
attention and information processing speed are
associated with the predominantly inattentive profile,
with worse performances in visuomotor dexterity,
processing speed, and verbal mnemonic retrieval tests.
The difficulties paying attention for longer periods are
associated with the predominantly hyperactive profile,
with a performance similar to that of normal subjects in
these tests™.

There was a worse performance in the receptive than
in the expressive vocabulary test (Table 3). The result of
children with ADHD in the combined profile was similar
to that of children with the inattentive profile. These
data and those of the Token Test may be explained
by the working memory organization model®, whose
main components are a central executive and two
subsystems, namely: the phonological loop (related to
verbal material representation, storage, and handling)
and the visuospatial subsystem (related to the objects’
visual and spatial properties). The phonological loop
functions with phonological codes but its storage is
limited because of the quick deterioration of verbal
material through time. To minimize this aspect, two
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other phonological loop subsystems work complemen-
tarily — one related to the phonological storage (phono-
logical loop) and the other related to the subvocal or
articulatory loop.

The visuospatial loop or subsystem retains infor-
mation, as well as the phonological loop, only that it is
visuospatial in this case. There are two complementary
components in this subsystem also — one maintains
visual material and the other handles spatial material.
Hence, the visuospatial subsystem is responsible for
processing and storing visuospatial material. It must be
highlighted that the child must handle both verbal and
visual information concomitantly when performing the
receptive vocabulary test and the Token Test.

Concerning the written test with dictation,
misspellings predominated in low-frequency words,
while the misspellings had the same average in writing
pseudowords and high-frequency words (Table 3).
These data contradict what is expected from the effect
of the level of familiarity with words. It is expected
that, the higher the frequency with which a word
occurs, the higher the precision when writing it and
the involvement of the lexical process, both in reading
aloud and writing®. Thus, the errors in relation to the
levels of familiarity were expected to occur more often
with pseudowords, then low-frequency words, and less
often with high-frequency words.

In the present study, the similar average of errors in
pseudowords and high-frequency words in the three
ADHD profiles indicates a need for investigating the
underlying processes in the writing of schoolchildren
with ADHD, as well as the exclusion of comorbidities. In
children with a specific reading disorder, the predomi-
nance of errors in low-frequency words may be related
to difficulties either learning the lexical representation of
new words or performing the orthographic processing®'.

As for the performance in the metalinguistic skills,
the inattentive and combined profiles had similar
results in the phonological awareness assessment
(Table 3) — the phonological awareness skills were
inadequate in both profiles. These data point to the
relationship between the difficulties presented by the
children assessed in this study regarding reading
and writing skills. The phonological awareness, the
access to the mental lexicon, and the phonological
working memory are integral parts of phonological
processing — which is characterized by mental opera-
tions based on the oral language structure™. In this
regard, phonological awareness skills in the inattentive
and combined profiles could be influenced, among



other things, by the attentional processes. Some of the
studies that assessed the performance of children with
and without ADHD in phonological awareness skills
revealed a worse performance in the first group than
in the second®''. A Brazilian study® conducted with
9- to 12-year-old children showed that schoolchildren
with ADHD had a worse performance in phonological
awareness skills, access to the lexicon, working
memory, and word reading and writing than their peers
without ADHD and good school achievement.

The performance in the syntactic awareness test
was similar to that of the abovementioned tests — alike
between the inattentive and combined profiles and a
predominance of errors in the combined profile. The
literature®® shows that children with changes in syntactic
awareness have written narrative deficits. Hence, it
is essential to better investigate the consequences of
such changes in children and adolescents with ADHD.

Regarding the reading processes, the pseudoword
reading task had a borderline association (Table 4),
with a greater proportion of answers related to greater
difficulty in children with ADHD in the combined profile
(Table 4). The reading process involves word recog-
nition, which may occur through either the lexical or
phonological route. The first one is related to the direct
visual process, while the second one is related to
phonological mediation. Thus, the phonological route
is related to the reading of pseudowords, while the
lexical route is related to the reading of regular words’.
The use of both the lexical and phonological routes is
expected to improve as one grows up and advances
in school. The data revealed in this study suggest
an impairment in the use of the phonological route in
children with ADHD, corroborating their worse perfor-
mance in the reading processes”'2. The worse perfor-
mance of the combined profile in relation to the other
profiles may be due to hyperactivity, inattention, and
impulsivity, which are characteristic of the condition.

Concerning the quality of life and profiles in ADHD,
despite the absence of statistically significant associa-
tions in this study, the literature reveals the existence of
difficulties with impact on the quality of life of children
and adolescents with ADHD*'. In this context, the
sample size — which is also the main limitation of this
study — may explain the absence of association.

Although in comparison with epidemiologic
studies few children were assessed, a large number
of tests and assessments were carried out, with an
in-depth analysis of the associations of the clinical
profiles (hyperactive, inattentive, and combined) with
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the speech-language-hearing and socio-environ-
mental aspects. However, the combined profile
must be cautiously analyzed, as only four subjects
represented it.

The present research was based on the clinical
and socio-environmental perspectives of children
diagnosed with ADHD. Therefore, it contributes to
discuss and guide its diagnosis and the speech-
language-hearing intervention. Also, the complex
diagnosis of and approach to ADHD?* point to the need
for more robust studies with this population — either
longitudinal studies or randomized clinical trials — and
more in-depth study of the associations between the
SDQ subscales and the speech-language-hearing tests
in this population.

CONCLUSION

This study enabled the assessment of various
aspects related to the development of children with
ADHD referred to the Speech-Language-Hearing
Service of the Hospital at the institution of origin. No
statistically significant associations were found between
the predominance of ADHD symptoms and most of the
variables analyzed in this study. However, the better
performance of children with hyperactive profiles, as
well as the similar performance between the combined
and predominantly inattentive profiles, suggest that the
attentional mechanisms are the main intervening factor.
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