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ABSTRACT Language disorders involve a deficit in the understanding or using written, and spoken words or other symbolic systems and are frequent
comorbidities in various Neurodevelopmental Disorders, including Attention Deficit Hyperactivity Disorder (ADHD) and Autism Spectrum Disorder
(ASD). Our main goal was to evaluate language comprehension, through the use of 6 PALPA-P subtests, in a sample of children and adolescents
with ADHD and a sample of children and adolescents with high functioning ASD, and thus evaluating if these groups differ in their comprehensive
language profile. A total of 73 children and adolescents were evaluated, of which 34 had a diagnosis of ADHD, 18 had a high functioning ASD, along
21 controls. ADHD significantly affected language comprehension compared to the control group, although to a lesser extent than children with ASD.
Language comprehension impairment may be an additive factor for the school failure of children with ADHD and ASD. It should not be neglected by
health professionals who work with these children daily.
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Introduction

Communication is inherent to people’s relationship, and we use
it to get information from the world and share experiences with
others. The communicative process involves emitting signals
like sounds, written words and other non-linguistic parameters
such as gestures and eye contact [1], intending to transmit a
message. For the communication to be successful, the receiver
must decode and correctly interpret the message [2]. We know
that communicative competencies play a fundamental role in
children’s learning, thinking and developing social relationships
[3]. A language is a form of communication involving small
units like syllables and words, all of which can be combined to
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create larger units such as phrases that have a certain meaning
in the same group or community. Speech is the verbal expres-
sion of language, involving oral production and the articulation
of words, resulting from a complex interaction between cog-
nition, neuromuscular coordination, breathing, phonation and
articulatory resonance [2].

Communication disorders are the most frequent neurodevel-
opmental disorders, with an incidence of approximately 8% in
the group of children and adolescents between 3 and 17 years
old [4]. The two main types of communication disorders are
Speech Sound Disorder and Language Disorder [5]. The latter is
a deficit in the understanding or use of written, verbal or other
symbolic systems, which may involve the form (grammar, syn-
tax, morphology), content (vocabulary) or function (pragmatics)
of the language. Communication disorders are very common
comorbidities in several Neurodevelopmental Disorders, includ-
ing Attention Deficit - Hyperactivity Disorder (ADHD) [6] and
Autism Spectrum Disorder (ASD) [7]. ADHD is the most fre-
quent neurodevelopment disorder with an estimated 5 to 7%
prevalence in pediatric age [5]. It is characterized by a persis-
tent pattern of inattention and hyperactivity and impulsivity,
with an intensity higher than that, observed in children with
a similar level of development [5]. Symptoms may vary to a
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greater or lesser extent depending on the subtype of ADHD and
are usually present since preschool age. Still, they can occur
throughout the individual’s life, including adulthood [8], and
cause significant dysfunction in the child’s social, educational or
occupational functioning [5]. In addition to its high prevalence,
ADHD has a high incidence of comorbidities, such as anxiety
and mood disorders [9], substance abuse [10], deficits in exec-
utive functions [11] and language disorder [12]. Regarding the
latter, although the diagnosis of ADHD does not include any
item related to language impairment, up to 50% of children with
ADHD may have difficulties in some aspect of language and
communication [13], being a frequent reason for evaluation by a
Speech and Language Therapist. Even when language compre-
hension, reading and writing are normal, many children with
ADHD have difficulties in pragmatics [14].

Autism Spectrum Disorder is a neurodevelopment disorder
characterized by a persistent deficit in communication and social
interaction in multiple contexts, along with the presence of a
restricted, repetitive and stereotyped pattern of behaviours, in-
terests or activities [5]. Its incidence has increased in the last two
decades. However, it is still unclear whether this results from
a real increase in incidence, modification of diagnostic criteria,
increased knowledge of pathology by health professionals or a
combination of all these factors [15, 16]. The language profile of
children with ASD is characterized by great heterogeneity, from
the total absence of language to the presence of a highly func-
tional language [17]. However, difficulties in using language
according to its context (pragmatics) is usually a hallmark of
ASD, regardless of the child’s cognitive function, often causing
difficulties in communicating with peers [18]. Our main goal
was to evaluate language comprehension in a sample of children
and adolescents with ADHD and a sample of children and ado-
lescents with high functioning ASD (ASD level 1 according to
DSM-5 diagnostic criteria), verifying if these two groups may be
differentiated terms of their comprehensive language profile.

Materials and Methods

Sample

A group of children and adolescents (aged 6 to 12 years old) with
a "new" diagnosis of ADHD was selected from the consultation
of clinical files of the Neurodevelopmental Unit of a tertiary care

pediatric hospital in Portugal, in the period between January
1st 2017 and June 30th 2018. With regard to children with High
Functioning Autism Spectrum Disorder (HFASD), children and
adolescents from the same Unit were recruited.

Exclusion criteria were ongoing medication with psychostim-
ulants, atomoxetine or anti-psychotics and the cognitive level
below 75 on the Wechsler Intelligence Scale for Children III
(WISC-III) or below the 10th percentile on Raven’s Progressive
Color Matrices (RPM). The control group consisted of healthy
children from a school in the same district, age-matched to our
study group.

Methods

In all cases, parents were informed of the objectives of the inves-
tigation and provided free, informed consent for their children’s
participation. At the selected school, a formal application was
made to apply the PALPA-P tests. Terms of free and informed
consent were also given to parents and Conners’ Questionnaires
- version for parents and teachers (to exclude the presence of
ADHD in the control group). Authorization was obtained from
the Hospital Ethics Committee to carry out this investigation.

Clinical Evaluation Tools Used

All of our patients in both study groups had clinical criteria for
either ADHD or HFASD, according to DSM-5 criteria. Adjunct
for the diagnosis of ADHD, we also used a behavioural ques-
tionnaire as recommended by several reference entities [19]. We
used the Conners Questionnaire, Revised Edition (EC-R), short
forms - versions for parents and teachers [20]. These question-
naires were completed by parents and teachers of all individuals
in the sample, including the control group, in order to avoid
children with undiagnosed ADHD.

Language and Aphasia Assessment Tests in Por-
tuguese (PALPA-P)

These tests are based on the original English Psycholinguistic As-
sessments of Language Processing in Aphasia (PALPA), which
appeared in 1992 [21], aiming to evaluate acquired language dis-
order. Both the original PALPA and the versions that descended
from it as the adapted and validated version for the Portuguese
population PALPA-P [22] allow professionals to carry out an
in-depth psycholinguistic assessment, covering four areas of lan-
guage (phonological processing, reading and writing, semantics
of words and images and sentence). PALPA-P can be used for
the assessment of aphasia, but also for other disorders that may
involve, to a greater or lesser extent, language (ADHD, ASD,
epilepsy, cerebral palsy, specific learning disorders, among oth-
ers). This battery involves 60 psycholinguistic tests covering the
four areas mentioned above of language.

For the accomplishment of this work, after analysis of the
PALPA-P battery by the authors, 6 tests were selected, 3 of them
aiming to evaluate the comprehension of words and images and
3 aiming at the understanding of sentences.

Regarding word and image comprehension, we selected test
47 (Pairing Spoken Word – Image), which assesses understand-
ing through the pairing between a spoken word and an image.
Four distracting images are used: a nearby semantic distractor
(from the same category above), a distant semantic distractor,
a visual distractor and an unrelated distractor. Test 49 (Judg-
ment of Auditory Synonymy) was also used, as it measures the
ability to assess whether two words have a similar meaning.
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Since distracting items have different meanings, and the child
is only asked to make a binary decision (“yes, similar” vs. “no,
different”), this test seems extremely easy. However, it includes
the word imaginability factor, which can clarify how access to
meaning is made. Half of the stimuli are of high imaginability,
and the other half are of low imaginability. The low imagin-
ability (difficulty to associate to an image) can cause difficulty
for people with language disorders. We also applied test 54
(Image Naming and Frequency), which examines the effect of
frequency on image naming. Several studies have shown that
word frequency affects naming. The words are paired one by
one in terms of the number of syllables and, as much as possible,
the number of letters.

For assessing sentence comprehension, we also selected 3 sub-
tests. The first one was test 55 (Pairing Spoken Phrase – Image),
which uses images to determine the understanding of spoken
phrases. Various types of sentences are used: reversible and
non-reversible (either in the active or passive voice) in which
the subject is not expressed, with verbs expressing reciprocal
relationships (ex: buy-sell, offer-receive, deliver- accept). For
each sentence, there are three images, the target and two dis-
tractors. Test 57 (Oral Understanding of Verbs and Adjectives)
was also performed. It assesses understanding of verbs and
adjectives used in phrase-image matching tasks using a simple
question-answer format. Lastly, we also applied test 58 (Oral
Understanding of Locative Relations). It uses images to assess
the understanding of prepositions and adverbs of place in spo-
ken sentences. The sentences consist of only three words, two
referents and the spatial relationship between them and are re-
versible. Referents can be animated, inanimate or abstract. The
comprehension of reversible phrases seems to be influenced by
the degree of animation.

A cognitive assessment was also carried out using the WISC-
III scale or through RPM. We excluded children with a cognitive
level below 75 on the Full-Scale IQ of WISC-III or below the 10th
percentile in the RPM test.

Statistical analysis was performed using SPSS (Statistical
Package for Social Sciences) software, version 25.0 for Microsoft®
Windows.

The results obtained in the applied tests were compared using
appropriate statistical procedures, namely through analysis of
variance (ANOVA) and Bonferroni correction. The differences
were considered significant with a 95% confidence interval (5%
significance level) with an error probability (p) of less than 0.05.

Results

Sample Characterization

A total of 73 children and adolescents were evaluated, of which
34 had a diagnosis of ADHD, 18 had a diagnosis of HFASD,
and 21 controls. Regarding gender, boys accounted for 76.4% of
children and adolescents with ADHD (n = 26), 77.8% of children
and adolescents with HFASD (n = 14) and 52.3% of controls
(n = 11). The average age was 10.1 years in the ADHD group
(minimum = 7 years and maximum = 14 years), 10.6 years in the
ASD group (minimum = 7 and maximum = 12 years) and 10.7
in the control group (minimum = 7 and maximum = 13 years).
Table 1 shows the sample’s characteristics (gender and age).

Word and Image Comprehension

Table 2 shows the results of the comparative analysis (ANOVA)
and Bonferroni correction of all groups in Word and Image Com-

prehension Tests. On test 47, the Spoken Word – Image Match
test, Children with ADHD had a statistically significant lower
result than the other groups (35,82 ± 1.85). Test 49, Judgement
of Auditory Synonymy, is divided into two sub-tests (words of
low and high imaginability). Regarding the high imaginability
scores, the group of children with ASD had the highest values
(26.0 ± 0.97), significantly above the ADHD group (21.65 ± 2.97).
In low imaginability scores, the group with the lowest values
was the group of children with ASD (17.11 ± 1.71), followed by
children with ADHD (18.47 ± 2.61).

In the Image Naming and Frequency Test (test 54), there was
no statistically significant difference between the three groups,
although the highest results were obtained in the control group
(36.14 ± 1.65).

Sentences Understanding

Table 3 shows the results of the comparative analysis (ANOVA)
and Bonferroni correction of all groups in Sentence Understand-
ing Tests. In the Spoken Phrase – Image Pairing Test (test 5), the
ASD group had significantly lower results (47.33 ± 2.54) than
the ADHD group (49.41 ± 2.74) and the control group (51.81
± 4.18). Concerning test 57 (Oral comprehension of verbs and
adjectives), the control group had significantly higher values
than the others (37.76 ± 2.53). The ASD group had lower values
(30.89 ± 2.65) than the ADHD group (32.06 ± 4.95), although
without significant difference between them. Oral Understand-
ing of Locative Relations (test 58) showed that the control group
had the highest values (21.05 ± 3.19), statistically different from
the group with the lowest values (ADHD). Figure 1 shows the
results in the various tests for all groups.

Discussion

Our main goal was to evaluate the understanding of language
in two aspects (image/word and sentence comprehension) in a
sample of children with ADHD and a sample of children with
HFASD. Regarding word and image comprehension, the group
of children with high functioning ASD showed overlapping re-
sults (or slightly higher) to the other groups, except for words of
low imaginability (words in which it is difficult to associate an
image, even if it is a concrete word), in which this group showed
significantly lower results. In fact, despite the relationship be-
tween ASD and the effect of significant language characteristics,
it has been the subject of debate for several years. Most studies
consistently report that the social use of language, especially
figurative language (the ability to decode in addition to what
is explicitly said), is universally affected in children with ASD
[23]. Particularly, literal interpretation of phrases with inten-
tionally non-literal meanings is considered characteristics of
children with high functioning ASD [24], as well as difficulties
in metonymy [25], which is characterized by the use of a word
out of its usual semantic context given its conceptual contiguity
with another word [26]. These data suggest that the cognitive
means for understanding figurative language are present from
the time the child learns to speak. As he gets older, his linguis-
tic abilities, knowledge of the world, and cultural experiences
optimize his abilities to decode language, improving it even in
adulthood.

Regarding sentence comprehension, the group with globally
lower values was the group of children with ASD. Recently, Nor-
mand et al. [27] demonstrated, in a group of French children
with ASD, greater difficulty in understanding verbs, adjectives
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Table 1 Sample Characterization.
Control
n = 21
n (%)

ADHD
n = 34
n (%)

ASD
n = 18
n (%)

Total
n = 73
n (%)

Sex Male 11 (52.4%) 26 (76.5%) 14 (77.8%) 51 (69.9%)

Female 10 (47.6%) 8 (23.5%) 4 (22.2%) 22 (30.1%)

Age Average 10.7 10.1 10.6 10.3

Minimum 7 7 7 7

Maximum 13 14 12 14

Mode 11 10 11 11

Table 2 Word and Image Comprehension test results.

TEST
CONTROL
Mean (SD)

ADHD
Mean (SD)

ASD
Mean (SD) F (ANOVA) P

47
38.10a
(1.51)

35.82b
(1.85)

38.28a
(1.78) 13.52 <0.05

49 HI
24.38ac
(2.25)

21.65b
(2.97)

26.0c
(0.97) 14.86 <0.05

49 LI
21.76a
(2.70)

18.47b
(2.61)

17.11b
(1.71) 13.46 <0.05

54
36.14
(1.65)

34.71
(2.28)

35.56
(1.72) 2.37 0.075

SUBTITLE: HI = High Imaginability; LI = Low Imaginability; NOTE: Different letters in superscript signify statistically significant differences
between pairs (Bonferroni correction)

Table 3 Test results, comparative analysis (ANOVA) and Bonferroni correction.

TEST
CONTROL
Mean (SD)

ADHD
Mean (SD)

ASD
Mean (SD) F (ANOVA) P

55
51.81a
(4.18)

49.41b
(2.74)

47.33b
(2.54) 12.98 <0.05

57
37.76a
(2.53)

32.06bc
(4.95)

30.89c
(2.65) 12.81 <0.05

58
21.05a
(3.19)

18.94b
(2.75)

19.78ab
(2.16) 3.41 0.02

Different letters in superscript signify statistically significant differences between pairs (Bonferroni correction).
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and names. One possible explanation for this phenomenon ap-
pears to be a deficit in surface morphology and deep syntax,
which is consistent with the hypothesis of learning these strands
of language at an early stage of development. Although there
is a consensus in the literature that children with high function-
ing ASD have some degree of language impairment [28], this
French study reveals a dysfunction at the lexical and grammati-
cal level. It is, therefore, another type of affectation of language
with ASD. Our work demonstrates a similar effect in a sample
of Portuguese children. In addition to an adequate knowledge
of the language (ex: to know the meaning of the word you just
heard), there is another variable (also widely studied in children
with ASD) that is fundamental for a better understanding: that
the child can properly direct his gaze to either the emitter of the
word or a certain object that is being shown [29]. The avoid-
ance (although partial) of eye contact seems to be an important
determinant in language comprehension. It may have been a
determinant of the low results children and adolescents with
high-level ASD obtained in the spoken phrase - image matching
test.

Regarding ADHD, the tendency was clearly to show inferior
results, compared to the control group, including statistically
significant differences in the spoken word - image matching
tests, auditory synonymy and in all sentence comprehension
tests. The occurrence of comorbidities in ADHD is very fre-
quent, occurring in about 2/3 of children and adolescents with
ADHD. School-age children have a high prevalence of various
language disorders compared to children of the same age group
without ADHD [30]. Among the various strands of language
that seem to be affected in ADHD, there are delays in language
acquisition, difficulties in expressing and understanding lan-
guage, as well as affecting pragmatics [6]. There does not seem
to be a consensus on the nature of linguistic difficulties in chil-
dren with ADHD, probably being secondary to the behavioural
complex of impulsivity, hyperactivity, inattention and deficit in
executive functions, which potentially limits the development
of self-regulatory capacities, resulting in rapid and impulsive
answers to the questions [31]. Pragmatic deficits also interfere
with verbal and non-verbal aspects of language comprehension
in children with ADHD since communication requires the ability
to initiate, respond, and maintain attention, including staying
on topic and maintaining proper physical proximity [32].

Comparing the 2 main groups (ADHD and high functioning
ASD), ADHD appears to significantly affect sentence compre-
hension compared to the control group, albeit to a lesser extent
than children with ASD. Some works, such as the one by Geurts
et al. [33], demonstrate similar results, although more directed
to only one aspect of language (pragmatics). In this work, the
difficulties were more global, not dependent on pragmatics (a
consequence of the type of tests applied). However, most stud-
ies in this area are based on questionnaires reported by parents
and not on language tests directly applied to children, which
we think have contributed to the overall lower results of these
children compared to previously reported data.

As one of the main limitations of this work, we point out the
restricted selection criteria and the resulting small sample size,
which conditions the extrapolation of these results. It would
therefore be useful to replicate this work in a larger sample
of children and adolescents. A larger sample size would also
allow the differentiation of results according to the subtype of
ADHD (predominantly inattentive, predominantly hyperactive-
impulsive and combined subtype), which could be interesting

data for the conclusions of this study and possible generalization
of the results.

Conclusion

This work intends to alert to the importance of understanding
language in the global approach of children and adolescents with
ADHD and ASD, and their impact on the global functioning
of these children, being therefore useful and informative the
inclusion of the evaluation of the communicative profile in the
clinical tools for the assessment of children with ADHD and
ASD. Children and adolescents with ADHD are at significant
risk of school failure and social difficulties, especially at the
expense of major symptoms of ADHD. However, we emphasize
that the documented dysfunction in language comprehension
may be an addictive factor for school failure and should not
be neglected by health professionals (e.g., neurodevelopment
paediatricians, speech therapists) who work daily with these
children.
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