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Lepiinyn

Meletnooue ta ylwooikd mpopil moidiwv ue Awatapoyn Elleyuoatikng Ipoooyns/
Yrepravnrixornro (AEIL-Y), niixiog 4.50-8.15 etwv (M = 6.58), mpokeiuévon va. eléylovue
TS OOMIKES KOOI TPAYUATOAOVIKES TOUS IKOVOTHTES. 1O OUYKpIvOuE pE TOIOLG TOTIKHG
ovarroéng (TA) wor mouoie pe Avomrolioxn [Awooiky Awozopoyn (AIA). Emmiéov,
eletaoae opioUEVODS TOPAYOVTES TOV TLOOVAS ETNPEGLOVY TV TPOYUOTOLOYIKY ETIOOTH.
g Aeéiloyinés kou dopukeg mroyés, to wauoia ue AEI-Y eiyav copmg yeipotepn exidoon
oro ta woudid, TA, adAd kaddtepn amo to waudia ue AI'A. X1ig mpoyuotoloyikés dokiuoaie,
EYOV T YEIPOTEPT ETIOOTN OO OAES TIC OUGOES, OAAG O1 OLOPOPES OEV NTAV OTOTIOTIKOG
onuovtikég. O UOVoS ToPGyovIas amd 0G0VS UEAETHONKOY TOV POVHKE Vo, ETNPEGLEL THV
TPOYUATOLOYIKY ETIOOON HTOV N emIO0an oTIS JouikeS Ko AeClhoyikés doxyooies. To
roudia pue AEI-Y ovtipetwnilovyv anuovtikés 0vokoAles ae 00MIKES Kol AeCIAOYIKES TTOXES
¢ yAwooog. Avto o€ GUVOLOGUO e TO YEYOVOS OTI 1] EMIOOGH OE ODTOVS TOVG TOUELS
OTOTELEL TPOPAETTIKO TOPAYOVTO. THS TPOYUOTOLOYIKNG ETOPKEINS DTOYPOLUUILODY THV
ovaykn yAwaooikns vrootnpilng oe mouoid pue AEII-Y.

AéCeig-rheroia: AEII-Y, dopurn (noppoovvraln, leliloyio) yAwooa, mpayuotoloyio
1 Introduction

Structural language skills are related to ability in vocabulary, morphosyntax, and
phonology and are necessary for comprehension and production of proper sentences
(Reetzke, Zou, Sheng & Katsos, 2015). Pragmatic language skills concern the use of
language in different conversational contexts (Andrés-Roqueta & Katsos, 2017). Among
them are topic management, non-literal language, narratives, request comprehension/
production, providing adequate information, polite register, etc. (Matthews, Biney, &
Abbott-Smith, 2018).

Both structural and pragmatic language are vital for academic achievement,
employment and emotional development. Children with developmental disorders often
also face language difficulties and these impede their communication and lead to
problems in the aforementioned areas (Catts, Adlof, Hogan & Weismer, 2005; St Clair,
Pickles, Durkin & Conti-Ramsden, 2011).

Children with Attention Deficit/ Hyperactivity Disorder (ADHD) primarily exhibit
inattentive and/or hyperactive-impulsive behavior (5th Ed.; DSM-5; American
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Psychiatric Association, 2013). For children with ADHD, language difficulties have been
deemed secondary in research, assessment and intervention, and there are ambiguous
results regarding their language skills.

The reason for lack of extensive research in this area is that the focus has been
placed on the behavioral problems children with ADHD face. Hence, systematic and
reliable language assessment is rarely completed. When language skills are assessed,
evaluation mostly relies on parent and teacher reports and can thus be overshadowed by
the more prominent behavioral problems children with ADHD face (Westby & Watson,
2010). In addition, the scales used to evaluate ADHD contain items which are indicative
of language problems, but are not categorized as such. Behaviors related to these items
are misattributed as symptoms of ADHD. This raises further difficulties in evaluating
rates of comorbidity between ADHD and language impairment (LI) (Mueller & Tomblin,
2012). Furthermore, pragmatics are generally found more challenging and shortfalls in
this domain are considered to be dispersed among the ADHD population (Cohen et al.,
2000; Geurts & Embrechts, 2008; Helland, Biringer, Helland & Heimann, 2012; Helland,
Helland & Heimann, 2014).

Nevertheless, factors contributing to development of pragmatic competence are also
scarcely studied, especially in atypically developing children.

There is theoretical justification and some empirical evidence linking ADHD with
structural and pragmatic language problems. Attention limitations and hyperactivity traits
may have a negative impact on a child’s early transactions, hindering language
acquisition (Camarata & Gibson, 1999; Viisinen, Loukusa, Moilanen & Yliherva 2014)
and there are studies noting difficulties in semantics and syntax (Jonsdottir, Bouma,
Sergeant & Scherder, 2005). Furthermore, clinical levels of inattention, like being easily
distracted and unable to understand instructions, makes it difficult to converse efficiently.
Hyperactive traits, like excessive talking and interrupting, affect topic management and
can disrupt conversation cohesion. Impulsive behaviors, like giving answers before a
question is finished, reveal inability in turn-taking. Clearly, ADHD symptoms can
impede development of pragmatic competence (Camarata & Gibson 1999).

On the other hand, there is a group of children who are primarily challenged with
language. Developmental Language Disorder (DLD) is the term proposed to describe the
unexplained language difficulties these children face. Language problems impede their
everyday communication and are unlikely to be resolved by 5 years of age (Bishop et al.,
2017). DLD incorporates Specific Language Impairment (SLI), which was previously
used for language difficulties faced in the absence of other symptoms.

2  Research Aims

The aims of this study were therefore to thoroughly and directly assess structural and
pragmatic language of children with ADHD —using objective measures, rather than
relying simply on teacher or parent reports— in order to ascertain relative strengths or
weaknesses. In addition, we aimed to detect factors contributing to development of
pragmatic competence.

To achieve the afore-mentioned goals, we compared children with ADHD with TD
and DLD peers in structural and pragmatic language tasks. By including a group know to
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primarily face weaknesses in language, we included two baselines for comparison. We
also looked at the effect of certain factors (age, disorder, structural language level) on our
sample’s pragmatic performance.
Our research questions can be summarized as follows:
1. Do ADHD children differ from age-matched TD and DLD peers in their

performance in structural and pragmatic aspects of language? iste!

2. Is structural language an important predictor of the performance in pragmatic
language? Can other factors, such as features of the disorder or age, explain

differences in pragmatic skill? sk

(Ll

3 Methodology

Participants were selected from schools across Greece and were native speakers of Greek.
Children in all three groups had a Non-Verbal 1Q > 85 (Raven-CPM, Sideridis et al.,
2013).

For our first research question, we used the following groups:

- ADHD group (N = 29, 18 boys) 4.50 to 8.15 years (M = 6.58).

Inclusion based on diagnosis and ADHD rating scales (Kalantzi-Azizi, Aggeli &
Efstathiou, 2012).

- Age-matched DLD group (N =25, 17 boys).

Inclusion based on score on Expressive Vocabulary Test (Vogindroukas, Protopapas, &
Sideridis, 2009) (below 10™ percentile). Children in this group did not match criteria for
another disorder group (ADHD or ASD).

- Age-matched TD group (N = 29, 18 boys).

Language tasks administered individually through an Android application

(Logometro) (Mouzaki, Antoniou, Ralli, Diamanti & Papaioannou 2017).
Two scores were formed: a Structural Language (SL) composite, including measures of
Receptive and Expressive Vocabulary and Morphosyntax and a Pragmatic Language (PL)
composite, including measures on Informativity, Politeness and Request Formation.
Those were combined into a General Language (GL) Score.

More specifically, regarding the Structural Language tasks, the Receptive
Vocabulary task, children had to listen to a word and select the image it corresponded to,
out of four options. The Expressive Vocabulary tasks included word definition and
naming. The Receptive Morphosyntax tasks involved identifying inflectional suffixes in
pseudo-nouns and pseudo-verbs. The Expressive Morphosyntax tasks involved producing
inflectional suffixes in pseudo-nouns and pseudo-verbs and producing derivational
suffixes in nouns and adjectives. As for the Pragmatics tasks, the Logometro battery
included extensive evaluation of social and linguistic pragmatic skills through scenarios
depicted in images. However, in this study we solely focused on linguistic pragmatic
skills. These were: Politeness, in terms of linguistic indexes used, i.e. overt markers like
“please”, “thank you”, “sorry”, Request formation and Informativity, i.e. providing
necessary information to an interlocutor.

For the second research question, we additionally included two TD groups language-
matched to the ADHD and DLD groups:
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- TD language-matched to ADHD (TD-LM-ADHD) (N=29, 18 boys. Mean Age = 5.75.
Mean SL score = 66.2306 (t=.12, p=.99)
- TD language-matched to DLD (TD-LM-DLD) (N=25, 18 boys. Mean Age = 5.55.
Mean SL score = 55.24 (t=.016, p =.99).

We performed a Multiple regression analysis with PL as the dependent variable and
Group, Age and Structural Language level as predictors.

4 Results

Regarding General Language (GL) Scores, we performed a Two-Way Mixed ANOVA
and a significant interaction between language skill and group on overall language scores
was revealed (F(2, 80) = 12.737, p = .000 , np?> = .242). Planned pairwise comparisons
showed that TD children significantly outperformed children with ADHD (p = .010), and
children with DLD group (p < .001). There was no statistically significant difference
between the ADHD and DLD groups in GL scores (p = .166).

Interaction skill x group

Group
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——ADHD
— -DLD
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Figure 1: Interaction of language skill and group (ADHD vs. DLD vs. TD)
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p-value

TD DLD ADHD  TDvs. TD vs. ADHD
(n=29) (n=25) (n=29) DLD ADHD  vs. DLD

Age (years)* 6.60 6.61 6.58 0.36 0.99 0.40
(0.50) (0.58) (0.59)

Gender (% girls) 34.5 32.0 32.0

Structural 76.70 55.16 66.19 <0.001 0.018 0.016

Language (12.10) (17.53) (13.28)

Pragmatics 15.55 14.28 12.08 0.592 0.077  0.292
(8.33) (8.94) (6.18)

General Language  46.13 34.72 39.13 <0.001 0.010  0.166
(8.29) (10.07) (8.23)

Table 1: Age-matched pairwise comparisons (ADHD vs. DLD vs. TD)

For Structural Language measures, we performed an omnibus ANOVA and a main
effect of group on SL (F(2,80) = 15.21, p < .001) was found. Planned pairwise
comparisons revealed that TD children significantly differed from children with ADHD
(p = 0.18) and children with DLD (p = 0.16). For Pragmatic Language, the omnibus
ANOVA did not reach significance (p > .2). The pairwise comparisons revealed that the
order of performance was TD children first, followed by DLD children and then children
with ADHD, but differences did not reach significance. Only the difference between TD
and ADHD children approached significance (p = .077).

Regarding our second research question on the factors contributing to the
development of pragmatic competence, our model including the whole sample (N = 162)
was found significant (R? = .070, F(4,157) = 2.97, p = 0.021), but the only factor found to
significantly contribute to performance in the pragmatic indices we measured was
Structural Language skill (B =.115, SE =.042, p =.007).

B SE B p
age 236 938 022 .802
Structural Language 115 .042 241 .007
Group (DLD vs. other)  [1.298 2.020 056 521
Group (ADHD vs. other) |-2.164 1.778 -.100 225
Constant 5.076 5.282 338

Table 2: Regression Model predicting pragmatic performance.

5 Discussion

Our study shows that children with ADHD face substantial difficulties with structural
language. These have not been sufficiently studied or addressed in existing literature,
which focuses more on behavioral issues these children may face. By including both TD
and DLD control groups in our analysis, we were able to quantitatively evaluate ADHD
children’s difficulties and detect strengths and weaknesses. Our findings demonstrate that
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while both DLD and ADHD groups face difficulties in structural language compared to
TD peers, these difficulties are not quantitatively the same, since the DLD group
achieved significantly lower scores in structural language aspects. However, more
research needs to be conducted in order to assess whether difficulties are qualitatively
similar as well and to establish whether a language impairment is inherent to ADHD.

Regarding the pragmatic skills of the children under study, we identified subtle
differences in performance among groups. The control groups, TD and DLD, had
comparable performances. Children with ADHD were nearly significantly impaired
compared to the TD group, while the DLD group, despite greatly impoverished structural
language skills, performed better than the ADHD group. Nevertheless, our findings do
not suggest that pragmatic language was the main area of weakness in children with
ADHD as other studies indicate (Helland et al., 2014; Staikova et al.,, 2013).
Experimental setting should be taken into consideration while interpreting the finding.
Differences may had been more obvious, if the children were tested in more natural
circumstances. Additionally, we focused on linguistic pragmatics. The Pragmatic
Composite we used to estimate pragmatic competence was restricted to specific items
(Politeness, Request formation and Informativity), selected from a broader pragmatic
task, resulting to relatively subtle differences between groups. Hence, difficulties in
pragmatics, at least in these linguistic indices, were evident but not substantial.

Consequently, we found that challenges faced by children with ADHD in pragmatics
are only secondary compared to their difficulties in structural language. Our findings
diverge from previous reports which underestimate weaknesses in the latter area (Geurts
& Embrechts, 2008). This observation is important and has critical consequences for
intervention planning. Assessing the language problems of ADHD children may
additionally be beneficial in the behavioral and academic domains (Gremillion & Martel,
2012; Staikova et al., 2013).

What was further shown in our study is that, in our sample of 162 children of either
TD or with ADHD or DLD, Structural Language skills are an important predictor of
pragmatic performance of typically and atypically developing children. Our findings
confirm the overall image emerging from the literature, i.e. that structural and pragmatic
language skills are moderately to highly correlated (Matthews et al., 2018; Bernard &
Deleau, 2007). Since the pragmatic scores we composed were based on children’s
performances in Request, Informativity and Politeness, our results indicate that this
general notion can be extended to these particular areas.

6 Conclusions

The conclusion that can be drawn from our study is that even though children with DLD
are indeed the most challenged in structural language, children with ADHD face
substantial difficulties that should not be disregarded. Our findings highlight the need for
support with structural language for children with ADHD and the importance of further
identifying qualitative differences between ADHD and DLD. This will allow for more
effective intervention design and implementation in the future. Furthermore, even though
literature on language skills of children with ADHD is limited, it has shown that they are
mainly challenged in pragmatics. Our results demonstrate that pragmatic skills are not the
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primary area of weakness, at least not the pragmatic aspects we focused on. More
emphasis needs to be placed on structural language skills.

This is further corroborated by the second finding of this study that is that structural
language level is an important contributor to pragmatic performance. Hence, by targeting
structural language skills, pragmatic competence will also be enhanced.
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