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Abstract 

Background: This research explores the complex relationship between Attention Deficit 
Hyperactivity Disorder (ADHD) and language skills, focusing on the impact of the disor-
der on children’s language development. It is designed as a systematic literature review 
to synthesize and evaluate existing evidence on this topic. Based on the existing literature, 
ADHD affects multiple dimensions of language, including phonological awareness, prag-
matic comprehension, morphosyntactic structure, narrative skills, and written expression. 
The difficulties that children with ADHD exhibit at the language level are directly related 
to their deficits in working memory, attention, and organization, which make it challeng-
ing for them to acquire and use language at both educational and social levels. Methods: 
This study followed the PRISMA methodology, with a systematic selection process across 
four stages (identification, screening, eligibility, and inclusion). During the identification 
phase, 475 records were identified (450 from database searches and 25 through reference 
screening). After screening and applying inclusion criteria, 15 studies met all eligibility 
requirements and were included in the final synthesis. Results: The present research high-
lighted the important role that occupational therapists and psychologists can play in the 
language development of children with ADHD. Strategic interventions to alleviate the 
language difficulties of children with ADHD are designed to enhance phonological 
awareness, executive function, speech and language, the use of technological tools, and 
social skills training. Conclusions: The importance of early diagnosis and implementation 
of holistic, individualized interventions targeting the language, executive, and social dif-
ficulties manifested by children with ADHD is considered influential in addressing the 
barriers to improving language skills as effectively as possible. 
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1. Introduction 
Attention Deficit Hyperactivity Disorder (ADHD) is one of the most common neuro-

developmental disorders worldwide [1]. ADHD is characterized by symptoms such as 
difficulty sustaining attention, the onset of hyperactive behavior, and increased reckless-
ness [2], usually manifesting before the age of 12 years. From an early age, children with 
ADHD are reported to have problems with language [3] and population-based studies 
suggest that the risk of having language problems is at least three times higher in children 
with ADHD compared to community controls [4]. Both the treatment and understanding 
of ADHD require a multidimensional approach, as the consequences of the disorder are 
wide-ranging and vary considerably from person to person [5]. 
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In addition to the difficulties experienced by individuals with ADHD in terms of cog-
nitive functioning and social behavior [6], the disorder has been shown to have a signifi-
cant impact on language development, which is regarded as particularly important for 
children’s overall cognitive, educational, and social development critical for both aca-
demic and social success [7,8]. Language development challenges faced by individuals 
with ADHD include difficulties in understanding and using language, storytelling, and 
producing complex language structures [4,9]. 

Over the past decade, an expanding body of research has underscored the multifac-
eted relationship between Attention Deficit Hyperactivity Disorder (ADHD) and lan-
guage development in children. Empirical findings indicate that children with ADHD fre-
quently encounter difficulties across various linguistic domains, including phonology, 
morphology, syntax, semantics, and pragmatics, as well as in the dynamic interplay 
among these components [10]. Despite accumulating evidence, the precise mechanisms 
through which ADHD affects language acquisition and structure remain insufficiently de-
lineated [11–13], thereby warranting a comprehensive synthesis of existing knowledge 
and the identification of emerging patterns. 

From a theoretical perspective, two broad explanatory frameworks have been pro-
posed to account for language difficulties in children with ADHD. Domain-general mod-
els suggest that language impairments emerge primarily as secondary consequences of 
deficits in attention, executive functioning, and working memory, which constrain lan-
guage processing and use [9,11,14]. In contrast, domain-specific or hybrid accounts pro-
pose that at least some linguistic vulnerabilities may be partially independent of executive 
deficits, reflecting overlapping but distinct developmental pathways [15–17]. The present 
review adopts a critical, integrative perspective, using these competing models as an in-
terpretive framework for synthesizing findings across language domains. 

In light of this, the present article systematically reviews the extant literature on the 
impact of ADHD on children’s language development [18]. It examines the interrelations 
among core linguistic domains, including phonology, morphology, syntax, semantics, 
pragmatics, and general language abilities, identifies methodological and theoretical lim-
itations in current research, and highlights the pivotal role of interdisciplinary profession-
als, including occupational therapists and psychologists, in supporting language devel-
opment [15,19]. The review focuses on studies published from 2013 onwards, correspond-
ing to the publication of the American Psychiatric Association (2013) [2], in order to cap-
ture research applying current diagnostic criteria and contemporary assessment tools. 
Furthermore, the review bridges theoretical insights with practical applications by con-
sidering factors such as ADHD subtype and comorbid conditions that may moderate out-
comes and proposes evidence-based recommendations for interventions aimed at enhanc-
ing linguistic competencies. Finally, the review explicitly addresses the following aims: 
(1) to synthesize current evidence on language difficulties in children with ADHD; (2) to 
examine relationships between language deficits and cognitive, social, and academic out-
comes; (3) to evaluate interventions targeting language development; and (4) to assess 
methodological quality and risk of bias, thereby guiding clinical practice and future re-
search. 

2. Methodology 
The present study employed a systematic literature review approach, following the 

principles of the PRISMA framework, in order to critically examine the relationship be-
tween Attention Deficit Hyperactivity Disorder (ADHD) and language development in 
children. The methodology was designed to ensure transparency, replicability, and rigor 
in the identification, selection, and synthesis of relevant research. 
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2.1. Search Strategy 

A comprehensive search of the academic literature was conducted across multiple 
electronic databases, including PubMed, PsycINFO, Scopus, Web of Science, and Google 
Scholar. These databases were selected as they provide extensive coverage of peer-re-
viewed publications in psychology, psychiatry, education, and allied health sciences. The 
search was guided by carefully constructed Boolean expressions to maximize sensitivity 
and specificity. Keywords included: “Attention Deficit Hyperactivity Disorder” OR 
“ADHD” AND (“children” OR “adolescents”) AND (“language development” OR “pho-
nology” OR “morphology” OR “syntax” OR “semantics” OR “pragmatics” OR “executive 
functions” OR “interventions”). 

The time frame of the search was restricted to studies published since the publication 
of DSM-5 (2013) and March 2025 to capture both seminal work and the most recent ad-
vancements. Notably, the publication of the DSM-5 in 2013 introduced updates such as 
extending the age of onset criterion from 7 to 12 years, which affects the identification and 
characterization of ADHD in children [2,20]. This timeframe ensures that included studies 
reflect contemporary methodological and clinical practices. Only articles written in Eng-
lish were considered. Additional records were identified by screening the reference lists 
of relevant systematic reviews and meta-analyses. A limited number of scoping reviews 
were also consulted and included only when they offered structured background infor-
mation or identified research gaps not covered by primary studies. These reviews were 
used solely for contextual purposes and did not contribute empirical data to the synthesis. 

Inclusion and Exclusion Criteria 

Clear inclusion and exclusion criteria were defined prior to the review process to 
minimize bias. Studies were included if they examined children or adolescents (ages 3–
18) formally diagnosed with ADHD according to standardized diagnostic criteria (DSM-
IV, DSM-5, ICD-10/11). They also had to investigate at least one aspect of language devel-
opment (phonology, morphology, syntax, semantics, pragmatics, narrative ability, or 
written expression). The review included 15 peer-reviewed studies examining language 
development in children with ADHD, comprising four systematic reviews or meta-anal-
yses [11,21–23] and 11 empirical studies covering quantitative, qualitative, and mixed-
methods designs. 

Exclusion criteria were also clearly defined to further ensure the quality and rele-
vance of the studies included in the review. Studies were excluded if they focused exclu-
sively on adults with ADHD, if they did not have a confirmed ADHD diagnosis, if they 
were case reports, conference abstracts, opinion papers, or non-peer-reviewed sources. 
Additionally, articles not published in English were excluded from the review. 

2.2. Study Selection 

The selection process unfolded in four stages, following the PRISMA framework. 
During the identification phase, the initial database search yielded 450 records, with an 
additional 25 records identified through reference screening. After removing duplicates, 
440 unique records remained and were screened by title and abstract for relevance. In the 
eligibility phase, 35 full-text articles were retrieved and carefully assessed against the pre-
defined inclusion and exclusion criteria. Articles were excluded if they lacked a formal 
ADHD diagnosis, focused on non-linguistic outcomes, or demonstrated methodological 
weaknesses, which were defined as small or unrepresentative samples, absence of appro-
priate control groups, and use of non-validated assessment tools, insufficient statistical 
reporting, or unclear data collection procedures. Following these criteria, 15 studies met 
all eligibility requirements and were included in the final synthesis. 
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Data extraction was conducted using a structured template to ensure methodological 
consistency. For each study, information was recorded regarding bibliographic details 
(author, year, and country of study), sample characteristics (age, gender distribution, 
ADHD subtype, and comorbidities), methodological design (longitudinal, cross-sectional, 
experimental, quasi-experimental, or review), assessment tools used for ADHD diagnosis 
and language measurement, the specific language domains investigated (phonology, mor-
phology, syntax, semantics, pragmatics, and written expression), as well as the main find-
ings related to language difficulties, differential diagnosis, or intervention outcomes. 

The analysis proceeded in two stages. First, the studies were categorized according 
to the five core domains of language development, with additional categories for execu-
tive functions, differential diagnosis, and therapeutic interventions. Second, a thematic 
synthesis was undertaken to identify patterns of evidence across studies, highlight meth-
odological strengths and limitations, and pinpoint areas of consensus and disagreement 
within the literature. Particular attention was given to the role of occupational therapists 
and psychologists, recognizing their central contribution to intervention and support for 
children with ADHD. 

2.3. PRISMA Flow 

The review process adhered to the PRISMA framework. The flow of information is 
summarized in the PRISMA diagram (Figure 1), which illustrates the number of studies 
identified, screened, assessed for eligibility, and finally included in the review. The dia-
gram also records the number of studies excluded at each stage, together with justifica-
tions. 
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Figure 1. PRISMA flow diagram showing the study selection process. * indicates records identified 
through database searches; ** indicates additional records identified through manual reference-list 
searching. 

3. Results of the Systematic Review 
3.1. Overview of Included Studies 

A total of 15 studies were included in the final synthesis, covering a wide range of 
linguistic domains, including general language abilities, phonology, morphology, syntax, 
semantics, and pragmatics. The characteristics of these studies are summarized in Table 
1, which includes details on study design, population characteristics, language measures, 
main outcomes, and risk of bias. 

The included studies comprised observational (n = 10), meta-analytic (n = 2), system-
atic review (n = 1), and intervention studies (n = 2), all involving children with a formal 
diagnosis of ADHD. Participants ranged from preschool to school-aged children, with 
several studies targeting specific linguistic subdomains such as syntax comprehension, 
narrative skills, or pragmatic language. 

The largest number of studies focused on general language difficulties (n = 3) and 
phonological processing (n = 3). Syntax (n = 2), pragmatics (n = 3), morphology (n = 1), and 
semantics (n = 1) were also represented. Across studies, children with ADHD consistently 
exhibited deficits in multiple language domains. Phonological and pragmatic difficulties 
were among the most robustly reported challenges, affecting both academic and social 
functioning. Intervention studies demonstrated that targeted programs could improve 
phonological processing, syntax comprehension, and overall language performance, sup-
porting the potential for remediation in this population. 

3.2. Risk of Bias and Quality Assessment 

The quality of the included studies was evaluated based on methodological risk of 
bias, summarized in the Risk of Bias column in Table 1. Observational studies were gen-
erally rated as moderate risk of bias due to limitations such as small sample sizes, lack of 
control groups, or incomplete reporting of outcome measures. Meta-analyses and system-
atic reviews were rated low risk of bias because of transparent methodology and compre-
hensive literature synthesis. Intervention studies also received moderate ratings when 
randomization or blinding was limited. 

Overall, 9 studies (60%) were rated as moderate risk of bias, and 6 studies (40%) were 
rated as low risk of bias, with no study in our current sample reaching high risk. The risk 
of bias assessment supports the reliability of the main findings, though variability in study 
design and methodological quality should be considered when interpreting the results. 

It should be noted that no pre-registered review protocol was established prior to 
study selection, and a single standardized quality appraisal tool was not applied. Instead, 
risk-of-bias judgments were informed by transparent reporting, study design characteris-
tics (e.g., sample size, presence of control groups, and clarity of outcome measures), and 
consistency of findings across studies. This approach aligns with prior narrative and 
mixed-methods systematic reviews in heterogeneous research fields, while acknowledg-
ing its inherent limitations. 

3.3. Summary of Findings by Language Domain 

General Language Abilities: Three studies [10,15,24] highlighted that children with 
ADHD exhibit broad deficits in expressive and receptive language, often correlated with 
attention and executive functioning difficulties. 



Children 2026, 13, 206 6 of 22 
 

https://doi.org/10.3390/children13020206 

Phonology: Three studies [25–27] reported phonological deficits, which were linked 
to early ADHD symptoms and reading difficulties. Intervention studies targeting phono-
logical processing demonstrated measurable improvements. 

Morphology: One meta-analytic study [11] confirmed consistent morphological def-
icits in children with ADHD across studies. 

Syntax: Two studies [21,28] revealed difficulties in syntax comprehension, particu-
larly in children with comorbid developmental language disorders. 

Semantics: One study [29] reported impairments in pragmatic and semantic language 
skills. 

Pragmatics: Two studies [22,30] emphasized significant pragmatic language chal-
lenges, affecting social communication and narrative abilities. 

In conclusion, the synthesis of these 15 studies demonstrates that children with 
ADHD experience multifaceted language difficulties, with phonology and pragmatics be-
ing the most consistently affected domains. The combination of observational, meta-ana-
lytic, and intervention evidence suggests that these deficits are robust across populations 
and can be partially mitigated with targeted interventions. Notably, the strength and con-
sistency of evidence varied across linguistic domains, with phonological and pragmatic 
impairments supported by more convergent findings than morphological and semantic 
difficulties [31]. 

Following the presentation of the overall findings in Figure 1 and Table 1, the subse-
quent section focuses on the domain of language development, which constitutes a fun-
damental aspect of neurocognitive functioning [24]. Given that language is intricately 
linked to attention, executive control, and working memory processes, examining this do-
main provides critical insights into the ways in which ADHD may disrupt the acquisition, 
organization, and use of linguistic abilities [32–39]. 

Table 1. Summary of Included Studies on Language Development in Children with ADHD. 

Category Article Year Study Type 
Language 
Measures 

General Main Outcomes Risk of Bias 

General Lan-
guage Difficulties 
in Children with 

ADHD 

[10] 2016 
Observa-

tional 

General lan-
guage assess-

ment 

General language abilities assessed through standardized 
language assessments. Measured via FTF (Five to Fifteen) 

parent-report questionnaire. 
Moderate 

Phonology [25] 2013 
Observa-

tional 

Early lan-
guage/phonol-

ogy tests 

Assessed early phonological and language skills using 
observational early language/phonology tests. 

Moderate 

Morphology [11] 2017 
Meta-anal-

ysis 
Various lan-
guage tests 

Language problems associated with ADHD. Using multi-
ple standardized language tests (e.g., CELF variants). 

Low 

Syntax [21] 2024 
Systematic 

review 
Syntax compre-

hension 

Review of syntax skills in ADHD and DLD. Various 
standardized and domain-specific assessments reported 
across included studies (e.g., CELF-4, CCC-2, TOPL-2, 

NAP, TEGI, non-word repetition). 

Low 

Semantics [29] 2016 
Observa-

tional 
Pragmatic/se-
mantic tests 

Assessed pragmatic and semantic language skills using 
observational pragmatic/semantic tests. 

Moderate 

Pragmatics [22] 2023 
Meta-anal-

ysis 

Pragmatic/so-
cial language 

measures 

Reported social and pragmatic language deficits using 
standardized and domain-specific pragmatic/social lan-

guage measures across included studies. 
Low 

Pragmatics [30] 2023 
Observa-

tional 

Structural & 
pragmatic lan-

guage tests 

Impact of ADHD on language skills. Assessed structural 
(vocabulary, grammar) and pragmatic language skills us-

ing LOGOMETRO in children with ADHD. 
Moderate 

ADHD and Lan-
guage Develop-

ment 
[15] 2017 

Observa-
tional 

Language & so-
cial cognitive 

tests 

Assessed language and social-cognitive skills using ob-
servational language and social cognitive tests. 

Moderate 

ADHD and Lan-
guage Develop-

ment 
[12] 2022 

Observa-
tional 

Narrative lan-
guage tests 

Evaluated narrative language abilities using standard-
ized narrative language assessments. 

Moderate 
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ADHD and Lan-
guage Develop-

ment 
[24] 2024 

Observa-
tional 

Language de-
velopment as-

sessments 

Assessed overall language development using domain-
specific language development tests 

Moderate 

Differential Diag-
nosis Challenges 

[27] 2022 
Observa-

tional 
Phonological & 

reading tests 
Assessed phonological and reading skills using standard-

ized phonological and reading tests. 
Moderate 

Diagnostic Chal-
lenges in ADHD 

[26] 2020 Interven-
tion 

Phonological 
processing tests 

Evaluated phonological processing and intervention out-
comes using phonological processing tests. 

Moderate 

Occupational 
Therapist Role 

[28] 2025 
Observa-

tional 
Syntax compre-

hension 

Assessed syntax comprehension and improvement via 
observational syntax tests in occupational therapy con-

text. 
Moderate 

Psychologist Role [40] 2013 
Observa-

tional 

General lan-
guage assess-

ment 

Evaluated overall language skills using general language 
assessment measures. 

Moderate 

Interventions to 
Improve Lan-

guage Develop-
ment 

[23] 2024 
Observa-

tional/Inter-
vention 

Language & so-
cial/academic 

measures 

Assessed language skills and their relation to social and 
academic functioning using combined language, social, 

and academic measures. 
Moderate 

4. Language Abilities in ADHD 
The Language Development section provides a synthesized overview of the studies, 

highlighting key insights rather than summarizing each study individually. Language 
skills allow individuals to use their language accurately by conveying meaning, a condi-
tion that contributes to its production and comprehension [22]. According to [21], this 
ability is essential for personal and academic development. Research also shows that in 
children with ADHD, language skills are often impaired [11,23], affecting comprehension 
and communication in everyday contexts. The acquisition of language skills is critical for 
human communication and development, as it affects the individual on a personal, edu-
cational and professional level. Language skills are multidimensional since they are re-
lated to an individual’s ability to listen, speak, read, write, understand and use language 
in specific social and cultural contexts [31]. 

Phonology, morphology, syntax, semantics, and pragmatics are the five key linguis-
tic domains that are considered necessary for an individual to understand and use lan-
guage in an effective way. The five domains work together for the individual to form a 
dynamic and unified linguistic whole in order to communicate and understand, both at 
the level of spoken and written language, the people with whom he/she interacts [33]. 

4.1. Phonology 

More specifically, regarding the five basic linguistic structures, phonology focuses on 
the abstract systems and phonological rules through which individuals shape the pronun-
ciation of words. It forms the basis for morphology and syntax, as phonological con-
straints cannot affect the form and order of words [34]. According to [11], in children with 
ADHD, phonological processing is often compromised, particularly in tasks requiring 
fine-grained manipulation of sounds, such as phoneme deletion, blending, and nonword 
repetition. These deficits are not typically due to articulation problems but rather to limi-
tations in phonological working memory and processing speed. For example, children 
with ADHD may struggle to hold multiple phonemes in mind simultaneously, resulting 
in slower or less accurate decoding of unfamiliar words. 

Research by [27] indicates that phonological weaknesses in ADHD are especially pro-
nounced when co-occurring with reading disorders, suggesting an additive effect of at-
tentional and language deficits. Moreover, neuroimaging studies [35] have shown that 
children with ADHD display reduced activation in left-hemisphere regions associated 
with phonological processing, such as the superior temporal gyrus and inferior frontal 
gyrus, especially under tasks that require sustained attention. This indicates that 
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phonological deficits in ADHD are closely tied to domain-general cognitive resources ra-
ther than isolated linguistic systems. 

Recent work by by [30] highlights that interventions integrating phonological skill 
training with executive function supports—such as working memory scaffolding, atten-
tional cues, and adaptive task pacing—lead to measurable improvements in decoding, 
reading fluency, and rapid naming speed. These findings suggest that phonological inter-
ventions for children with ADHD are most effective when they address both attentional 
and memory demands, rather than focusing solely on isolated sound discrimination exer-
cises [30]. 

4.2. Morphology 

Morphology deals with the structure of words and the rules of their formation, as it 
is shaped by phonological and syntactic constraints, while shapes can change the meaning 
and function of words through derivations and inflectional processes. Morphology affects 
semantics, as the morphological elements of a word cannot affect its meaning [36]. Ac-
cording to [10], ADHD-related morphological challenges are especially evident in con-
texts where words must be manipulated or integrated into complex syntactic structures. 
For example, producing past-tense forms in irregular verbs or deriving nouns from adjec-
tives can impose additional cognitive load, revealing deficits in real-time morphological 
processing. 

Research by [23] suggests that early weaknesses in morphological awareness in chil-
dren with ADHD can contribute to later difficulties in reading comprehension and written 
expression, particularly when executive function skills are underdeveloped [12]. Further-
more, [15] found that morphological difficulties in ADHD often coexist with broader lan-
guage processing deficits, impacting both academic and social communication [15]. 

Interventions targeting morphology in children with ADHD are most effective when 
individualized and EF-sensitive. As highlighted by [24], techniques that scaffold attention, 
provide repetitive practice in meaningful contexts, and break down complex morpholog-
ical rules into smaller steps can significantly improve both accuracy and retention [24]. 
Integrating morphological exercises with narrative or reading activities further enhances 
generalization, supporting both language comprehension and written expression [37]. 

Despite evidence suggesting morphological vulnerabilities in children with ADHD, 
the available literature remains limited in both scope and methodological rigor. Most find-
ings derive from observational studies or broader language assessments rather than tar-
geted morphological probes, restricting firm conclusions regarding the specificity and de-
velopmental trajectory of morphological difficulties in this population. 

4.3. Syntax 

Syntax focuses on the structure of sentences and the rules that determine how words 
are combined to form phrases and sentences. This system connects morphology and se-
mantics, since it determines the relationship between words and their interpretation 
within a sentence. Syntax has been found to be related to morphology and semantics, as 
grammatical structure directly affects the semantic interpretation of a sentence. In addi-
tion, it can be influenced by morphological processes, such as rhythm and intonation, 
which affect the structure of sentences. 

According to [28], in children with ADHD, syntactic processing can be particularly 
challenging when sentences involve complex or embedded structures, such as relative 
clauses, passives, or center-embedded constructions [28]. Research indicates that these 
difficulties often arise not from a primary syntactic deficit but from the interaction be-
tween syntactic complexity and domain-general executive functions, such as working 
memory, inhibitory control, and attentional allocation [38]. Jepsen et al. (2022) further 
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support this, showing that ADHD children may correctly apply syntactic rules in simpler 
contexts but struggle when maintaining multiple elements in memory or when suppress-
ing competing interpretations is required [23]. 

Cross-linguistic evidence, as reported by [28], illustrates that syntactic vulnerabilities 
in ADHD are modulated by language-specific properties. For instance, studies in Persian 
and other morphologically rich languages show that ADHD children exhibit greater dif-
ficulties in processing syntactic agreement and hierarchical embedding compared to typ-
ically developing peers, highlighting the cognitive load imposed by complex morphosyn-
tactic integration [28]. Similarly, Chen et al. (2022) found that sentence comprehension is 
frequently impaired when tasks demand integration of multiple clauses or rapid parsing 
of ambiguous structures, demonstrating that syntax in ADHD is highly sensitive to atten-
tional and processing constraints [27]. 

4.4. Semantics 

Semantics refers to the study of the meaning of words, phrases, and sentences, focus-
ing on the way concepts are organized at the linguistic level and how their meaning is 
conveyed through grammatical and lexical elements. It has been found that semantics in-
teracts closely with morphology and syntax, since semantic categories determine how 
morphemes and syntactic structures are used to convey specific meanings [39]. According 
to Cohen et al. (2017), children with ADHD often experience challenges in semantic or-
ganization that influence how they process and interpret linguistic meaning in context 
[15]. 

In children with ADHD, semantic processing can be affected, particularly in tasks 
requiring rapid lexical access, integration of meaning across sentences, or inference-mak-
ing. Jepsen et al. (2022) observed that these difficulties often emerge not from a lack of 
knowledge of word meanings but from deficits in attention, working memory, or execu-
tive control, which can slow semantic retrieval or reduce the efficiency of integrating in-
formation across sentences or discourse [23]. Vassiliu et al. (2023) further highlight that 
this leads to incomplete understanding, vague or imprecise expression, and reduced nar-
rative coherence in everyday communication [30]. 

Interventions that support semantic development in ADHD often combine rich lexi-
cal instruction with scaffolds for executive function. Studies by [40] show that strategies 
such as explicit teaching of word meanings, semantic mapping, repeated exposure in con-
text, and the use of visual organizers can improve both vocabulary depth and comprehen-
sion [24]. Additionally, Docking, Munro, & Cordier (2013) emphasize that integrating se-
mantic-focused activities with attentional supports—like chunking or guided practice—
further enhances learning outcomes, especially in children who show overlapping lan-
guage and attentional weaknesses [40]. 

Importantly, semantic difficulties in ADHD are less consistently documented than 
phonological or pragmatic impairments and are often inferred indirectly through narra-
tive or discourse-level tasks. This limits the precision with which semantic deficits can be 
distinguished from broader attentional or executive constraints. 

4.5. Pragmatics 

Finally, pragmatics focuses on the way language is used in different communicative 
contexts and specifically on how speakers adapt their linguistic production, depending 
on the context, social conditions, and relationships between interlocutors. It has been 
found that pragmatics interact with syntax and semantics, as linguistic expressions ac-
quire different meanings depending on their environment [41]. 

Children who have well-developed language skills tend to develop better interper-
sonal relationships, as well as a greater ability to express their thoughts and feelings. 



Children 2026, 13, 206 10 of 22 
 

https://doi.org/10.3390/children13020206 

Together, the acquisition of language skills has been linked to levels of self-esteem and in-
dependence. Also, children with well-developed language skills tend to perform better in 
school and cope with learning challenges with greater ease [42,43]. At the same time, chil-
dren who have developed language skills are facilitated in terms of social inclusion, re-
sulting in a higher level of psychological well-being and a reduced risk of developing 
anxiety [44]. 

It has been found that, particularly in the early developmental stages, language de-
velopment has a significant impact on an individual’s cognitive and social progress. The 
challenges that children may face in acquiring language skills due to neurodevelopmental 
disorders have been found to affect both their academic performance and their social in-
teractions [45,46]. 

5. ADHD and Language Development 
ADHD often affects children’s language development, as it has been found that chil-

dren with ADHD manifest various difficulties in understanding and using language, from 
delayed vocabulary development to problems in producing coherent and organized 
speech [14,47]. Specifically, as shown by Goldstein & Naglieri (2014), these challenges re-
flect the multidimensional nature of language skills, including phonology, morphology, 
syntax, semantics, and pragmatics [31]. 

Although the language difficulties experienced by children with ADHD are inde-
pendent of their cognitive abilities [15], they nevertheless often face barriers related to 
expression, comprehension, language pragmatics [17], and morphosyntactic difficulties, 
resulting in many barriers to language acquisition [17,30]. Research by Long (2024) further 
indicates that co-occurring reading disorders intensify these deficits, pointing to an addi-
tive effect of attentional and language challenges [48]. 

More specifically, research has shown that the pragmatic deficits exhibited by chil-
dren with ADHD are often interconnected with the language challenges they face, which 
in turn are related to both social interactions and cognitive functioning [49,50]. As high-
lighted by Parks et al. (2023), early pragmatic difficulties can have long-term impacts on 
social development and psychological well-being [45]. At the same time, the barriers that 
these children present in terms of executive functions do not allow them to interact effec-
tively in various forms of language behavior, such as, for example, dialogue and storytell-
ing [51]. 

Research suggests that 35% of children with ADHD have significant difficulties in 
maintaining visual contact and understanding social cues, resulting in a negative impact 
on their pragmatic and language skills [25]. According to [22], these difficulties are com-
pounded by deficits in attentional control and phonological processing, limiting the inte-
gration of language components. At the same time, research has shown that children with 
ADHD have significant deficits in morphosyntactic as well as pragmatic levels [28,38,52]. 

According to Redmond & Ash (2014), children with ADHD have a high level of lan-
guage difficulties compared to their peers without the disorder [16]. These difficulties in-
clude delays in vocabulary development, comprehension, and language use, problems 
with storytelling, and social communication. The barriers impede the child’s ability to de-
velop coherent and organized speech, resulting in significantly affected academic perfor-
mance [10], and they often experience social rejection [4]. 

It is estimated that approximately 30% of children with ADHD have significant dif-
ficulties in reading [27,53], and 40% in phonological processing [12,54]. The difficulties are 
particularly pronounced in the case of children who fall into the combined ADHD-Y type 
[55]. These challenges are further compounded since children with ADHD-Y are charac-
terized by a poor vocabulary, have difficulty learning new words, use simple sentence 
structures, omit sentence elements, avoid complex expressions, and are characterized by 
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a slow speech rate. The persistent nature of the aforementioned difficulties is exacerbated 
by the underlying symptoms that children with ADHD exhibit, in particular attention 
span and executive function deficits [54,56,57]. Attentional distraction prevents children 
with ADHD from mastering language skills as they are unable to effectively observe and 
imitate speech patterns from the social context in which they operate [54]. Furthermore, 
children with ADHD have difficulty pronouncing and recognizing phonemes accurately, 
resulting in barriers at the level of word pronunciation and issues related to lexical 
rhythm, a condition associated with sound processing problems and working memory 
deficits [57]. 

Children with ADHD also face many challenges in terms of written language, as they 
cannot easily express their knowledge, thoughts, perceptions and feelings. 45% of chil-
dren with ADHD manifest significant difficulties in written expression, with texts charac-
terized by brevity and limited coherence [57–59]. These difficulties are further exacerbated 
by attention deficits, as children with ADHD find it difficult to follow complex instruc-
tions and complete academic tasks, resulting in a limitation of their academic productivity 
and, by extension, their school performance [60]. 

5.1. The Difficulty of Applying Differential Diagnosis in the Assessment of ADHD 

The differential diagnosis in the case of ADHD requires a multidimensional assess-
ment, which includes the historical, psychological and educational history of the assessed, 
as well as clinical interviews [16,60,61]. However, the differential diagnosis is faced with 
a multitude of challenges, such as comorbidity and overlapping symptoms [15,62]. Spe-
cifically, children with ADHD show a high degree of comorbidity with other psychiatric 
disorders, which makes it difficult to distinguish between them [49,61,62]. It has been 
found that 70% of children and 50% of adults with ADHD simultaneously suffer from one 
of the following disorders, such as anxiety disorders, mood disorders, oppositional defi-
ant disorder, autism spectrum disorder, learning disabilities, sleep disorders, or depres-
sion [62]. 

Also, one of the biggest obstacles to diagnosing ADHD is that many of its character-
istics overlap with other disorders. For example, the impulsivity and hyperactivity of 
ADHD are often confused with mania in the case of bipolar disorder [61]. Attention deficit 
hyperactivity disorder can also occur in depression or anxiety disorders [62]. At the same 
time, children with ADHD have difficulty regulating their emotions, and as individuals 
they also experience mood disorders [63]. Accordingly, social interaction problems have 
been found to occur in both children with ADHD and children with Autism Spectrum 
Disorder [64,65]. 

In addition to the above, the differential diagnosis is faced with a lack of objective 
biological markers, as there are no hematological or neuroimaging tests that can diagnose 
the disorder with certainty [19]. At the same time, age differences are observed as the 
symptoms of the disorder manifest differently in children and adults with ADHD [62]. 
For example, adults show more inattention than hyperactivity. At the same time, the dif-
ferential diagnosis can be influenced by cultural factors, such as the way in which the 
disorder manifests itself depending on the cultural context [62]. 

In order to overcome the aforementioned obstacles, the scientific community pro-
motes the use of multiple diagnostic tools, such as structured interviews, assessment ques-
tionnaires and analysis of behavior in different settings, in order to minimize the risk of 
any misdiagnosis [16,66–68]. At the same time, newer research suggests differentiated di-
agnostic protocols that consider the neurobiological and psychological parameters of each 
individual [22,50,62]. For example, the use of highly accurate tools such as the Conners 
Rating Scale and Vanderbilt ADHD Diagnostic Rating Scale is recommended [66]. At the 
same time, it is recommended to conduct a neuropsychological assessment to identify the 



Children 2026, 13, 206 12 of 22 
 

https://doi.org/10.3390/children13020206 

patterns of executive function that differ between ADHD, anxiety and mood disorders 
[67]. Finally, the scientific community suggests observing the assessed in different settings 
(home, school, work) [68]. 

It is understood from the above that the differential diagnosis of ADHD is a complex 
process due to the morbidity and overlap of symptoms with other disorders. Specialists 
must apply multiple diagnostic approaches to ensure an accurate and reliable diagnosis 
[62,69]. 

5.2. Diagnostic Challenges in ADHD Due to Comorbidity and Symptom Overlap 

Diagnosing Attention Deficit Hyperactivity Disorder (ADHD) is often complicated 
by the high rate of comorbid conditions. Recent studies indicate that up to 80% of adults 
with ADHD present with one or more additional disorders, including anxiety, depression, 
substance use disorders, and oppositional defiant disorder [69,70]. This overlap of symp-
toms—such as inattention, hyperactivity, and impulsivity—makes it difficult to distin-
guish ADHD from other conditions, particularly when the inattentive presentation mim-
ics anxiety or depressive disorders [71,72]. The co-occurrence of multiple disorders can 
also exacerbate functional impairments, leading to more pronounced academic, social, 
and behavioral difficulties [73,74]. Additionally, evolving diagnostic criteria, such as those 
in the DSM-5, allow for dual diagnoses, further complicating differentiation between pri-
mary and secondary symptomatology [75,76]. Accurate identification requires compre-
hensive assessment strategies, including multi-informant behavioral observations, stand-
ardized rating scales, and consideration of developmental history [51,68,74]. In sum, the 
substantial symptom overlaps and frequent comorbidities necessitate a careful, nuanced 
approach to ADHD diagnosis to ensure that treatment plans address all relevant condi-
tions and minimize misdiagnosis or under-identification [71,72,75]. 

6. Interventions to Improve Language Development 
The evidence base for interventions targeting language development in children with 

ADHD is methodologically heterogeneous. While some findings derive from structured 
intervention studies, including targeted phonological, executive-function, and language-
based programs, a substantial proportion of the literature is based on observational, de-
scriptive, or practice-informed research. Consequently, the effectiveness of interventions 
should be interpreted with caution, taking into account differences in study design, sam-
ple characteristics, and outcome measurement. Considering the diverse effects of ADHD 
on children’s language development, targeted interventions are needed to improve the 
level of language skills while addressing the specific needs of each child [5]. 

More specifically, it is necessary to implement interventions that focus on enhancing 
the phonological awareness of children with ADHD, due to their difficulties in recogniz-
ing letters and sounds, which directly affects the level of their reading skills [26,30,77]. 
Targeted intervention at the level of phonological processing leads to significant improve-
ments in children’s reading ability [78]. At the same time, engaging in programs that in-
corporate tasks that address vowel and consonant recognition and management, as well 
as understanding syllabic word structure, has demonstrated highly positive results in the 
language improvement of children with ADHD [26].  The exercises help children to bet-
ter understand how words are composed of sounds, thereby improving both their reading 
ability and language fluency. At the same time, educational approaches that focus on di-
rect teaching of cognitive strategies, such as phonetic decoding and the use of mnemonic 
sound rules that contribute to memorization, have been found to help the developmental 
progress of children with ADHD [78]. 

Interventions that focus on the executive functions of children with ADHD are also 
considered important because of the deficits in working memory, attention and 
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organisation that have a negative impact on language development and academic perfor-
mance [79]. It has been found that children who participate in programs that focus on 
addressing challenges through engagement in targeted activities significantly improve 
their academic performance [80]. 

Also, engaging children with ADHD in activities that improve working memory and 
attention skills, such as memory games and multitasking exercises, positively contributes 
to managing language demands [31]. Teaching children with ADHD to organize using 
visual reminders and journals has been found to be instrumental in helping them to plan 
and complete tasks more efficiently [31,81]. Concomitantly, incorporating interventions 
into the school environment, such as providing regular feedback and teaching learning 
strategies that involve executive functions, has been found to contribute to self-regulation 
and academic performance of children with ADHD [81]. 

Also, interventions that focus on speech and language therapy are considered crucial 
factors to improve children’s oral and written expression as well as language comprehen-
sion [82]. Programs that focus on enhancing storytelling and organizing ideas can help 
children with ADHD develop coherent and language structures [55,83]. 

The process helps to improve the ability of the individuals involved to structure and 
express their thoughts clearly, enhance language fluency and narrative ability, elements 
that are particularly important for academic success and social interaction [77]. At the 
same time, the incorporation of individualized programs that provide children with 
ADHD the opportunity to practice using language in real-life settings has been found to 
be particularly effective in improving the programmes include word reading, spelling ex-
ercises and practices that develop children’s ability to follow directions and answer ques-
tions [84]. 

Often the use of technology is an important intervention to improve the written ex-
pression of children with ADHD, as it has been found that technological advances can 
address a variety of challenges related to spelling, grammar and language structure is-
sues. Word processing programs with spelling and grammar checking capabilities help 
children with ADHD to identify and correct their errors while enhancing the quality of 
written work [85–87]. 

Similarly, voice recognition software programs allow children with ADHD to dictate 
their thoughts orally and convert them into written language. This technique is considered 
particularly beneficial for children who have difficulties with fine motor skills or difficul-
ties with writing speed [85–87]. The use of tools such as the above-mentioned ones reduces 
the fatigue and frustration that can occur during written production, allowing children 
with ADHD to focus on the content and structure of their text [86,87]. Parallel software 
programs such as graphic organizers and text design tools, contribute to the organization 
of ideas and achieving better coherence of writing [88]. Research has shown that integrat-
ing technology tools into the school context contributes to significant improvements in the 
written expression and self-confidence of children with ADHD. Also, dividing written 
tasks into smaller, more manageable chunks can also help maintain the concentration and 
productivity of children with ADHD, resulting in significant improvements in the quality 
and coherence of written language [57]. 

Social skills training is a particularly effective intervention for children with ADHD, 
which, among other things, helps them effectively deal with difficulties in understanding 
informal communication rules, such as taking turns in speaking, maintaining eye contact, 
and understanding the emotions and intentions of other people [49,82,89]. Special educa-
tional programs related to social skills focus on strengthening pragmatic language, which 
includes the use of language in various social contexts, as well as the understanding of 
verbal communication elements, such as facial expressions and tone of voice [89]. At the 
same time, by incorporating exercises that enhance the understanding of social signals, 
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the level of linguistic exchange is improved, allowing children with ADHD to participate 
in conversations with greater comfort and clarity. Improving social skills helps to cultivate 
verbal comprehension and overall communication in children with ADHD [82]. 

6.1. The Role of the Occupational Therapist in Improving the Language Development of Children 
with ADHD 

Considering that ADHD is a neurodevelopmental disorder, apart from language de-
velopment, it affects the individual in many ways in terms of communication skills, lan-
guage structures and understanding of social skills [24,49,90,91]. It is therefore clear that 
the occupational therapist plays a crucial role, as through his or her specialised interven-
tions, he or she enhances not only language skills but also the communicative and social 
interaction of these children [90]. 

By utilizing techniques that promote language and development through activities, 
occupational therapists work to enhance executive function, concentration and social in-
teraction [91]. More specifically, by engaging children with ADHD in playful interven-
tions, occupational therapists teach them to express themselves in the correct way, enrich 
their vocabulary and understand a plethora of social and communicative cues [40]. Ac-
cording to research results, it had been found that engaging children with ADHD in role-
playing games and board games with rules improves their level of concentration and com-
munication skills [92]. Also, by designing activities that involve interaction with peers, 
occupational therapists help these children improve their language skills through social 
interaction [40]. 

At the same time, occupational therapy has emerged as a particularly useful ap-
proach at the sensory processing level, since it helps the sensory development of children 
with ADHD, resulting in their language development, since it is interconnected with their 
ability to concentrate and with their understanding of social cues [24,29,79]. By applying 
techniques that include the use of movement and touch to improve language skills, the 
occupational therapist helps children to connect verbal and non-verbal communication 
through engaging them in motor experiences [92,93]. 

At the same time, occupational therapy has been shown to be particularly important 
for the development of executive functions such as self-regulation, working memory and 
attention, which are considered essential for children with ADHD to organise their lin-
guistic expression, as they have difficulty maintaining a conversation, remembering in-
structions or organising their speech coherently. The occupational therapist helps to de-
velop these skills by engaging children in structured activities, such as learning planning 
strategies and using virtual aids [24,29]. 

6.2. The Role of the Psychologist in Improving the Language Development of Children with 
ADHD 

As children with ADHD struggle with language structure and organization, both 
their written and oral communication is affected [94]. To mitigate the difficulties, psy-
chologists make use of cognitive behavioral therapy techniques and methods that help to 
enhance working memory and concentration [95]. 

At the same time, psychologists also help to improve pragmatic language, i.e., the 
ability to use language in social situations, conditions in which children with ADHD have 
significant deficits [94]. Strengthening emotional awareness as well as recognition of social 
cues can be systematically enhanced through psychological support for children with 
ADHD [15]. 

The role of the school and family context in enhancing the language development of 
children with ADHD is also considered important. The aforementioned goal is achieved 
through school psychologists, who work with the educational community to create 
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individualized educational interventions. In addition, school psychologists provide ad-
vice to parents on how to support children’s language development at home [4] 

Finally, psychoeducation helps children with ADHD to understand their difficulties 
and develop coping strategies on their own. Teaching children to use self-regulation tech-
niques. such as slowing down their thinking before speaking and building confidence in 
their communication skills, they have been able to significantly improve verbal expression 
and comprehension [96–98]. By applying individualized intervention programs, psy-
chologists practiced children in language self-regulation strategies, such as using inner 
speech and step-by-step formulation of their plans before oral expression [99]. At the same 
time, self-regulation interventions implemented within the educational environment help 
to improve concentration and working memory of children with ADHD, enhancing their 
comprehension and speech production skills [100]. 

Psychologists therefore play an essential role in developing the language skills of 
children with ADHD through social and educational interventions. By enhancing execu-
tive function, social communication and collaboration with other specialists, for example 
occupational therapists, psychologists help to improve children’s level of everyday com-
munication as well as academic performance [81]. 

Across intervention studies, several methodological limitations should be noted. 
Many investigations rely on small sample sizes, lack randomization or active control 
groups, and provide limited information on long-term maintenance of treatment effects. 
As a result, although the reviewed interventions appear promising, conclusions regarding 
their effectiveness should be considered preliminary, underscoring the need for well-de-
signed, controlled trials with longitudinal follow-up. 

7. Discussion 
The present literature review demonstrated the close relationship between ADHD 

and language development difficulties [101]. This relationship is multifaceted, arising 
from the core cognitive challenges (attention, working memory, executive functions) in-
herent in ADHD, which interfere with efficient language processing. The main domains 
of difficulty include phonological awareness, pragmatic understanding, executive func-
tions, and written expression [24]. The difficulties are exacerbated by the deficits in atten-
tion, working memory and executive skills exhibited by children with ADHD [11]. 

The present literature review demonstrated the important role of occupational ther-
apists and psychologists in mitigating the difficulties that children with ADHD present in 
language development. It also established the importance of implementing targeted, in-
terventions aimed at improving these skills can bring about significant positive outcomes 
for children with ADHD [92]. Specifically, interventions that focus on enhancing phono-
logical awareness, through phonemic awareness training, lead to improved reading skills 
[102]. At the same time, speech and language interventions contribute to oral and written 
expression, focusing specifically on improving the level of storytelling and speech struc-
ture of children with ADHD [103–106]. Interventions that enhance executive functions, 
such as working memory and speech organization, improve children’s ability to manage 
school demands, while the use of technological tools and social skills training enhance 
communication skills and social interactions of children with ADHD [103]. 

An important finding of the present review is the uneven distribution of evidence 
across linguistic domains. While phonology and pragmatics have been examined exten-
sively, morphology and semantics remain comparatively underrepresented in high-qual-
ity empirical research. This imbalance does not necessarily reflect reduced clinical rele-
vance, but rather highlights a significant gap in the current literature that warrants tar-
geted investigation using fine-grained, domain-specific language measures. The above 
demonstrates that the implementation of integrated cognitive interventions is crucial in 
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supporting children with ADHD [104]. These interventions, when individualised and 
combining educational, therapeutic and technological strategies, help to improve chil-
dren’s language development, communication and academic performance [105–107]. A 
multidisciplinary approach and collaboration between teachers, parents and therapists is 
recommended to fully support people with ADHD and enhance their cognitive and lan-
guage skills [79]. 

8. Conclusions 
Children with ADHD often experience difficulties in language development, includ-

ing phonological awareness, pragmatics, executive functions, and written expression 
[108–111]. Multidisciplinary collaboration [112–115] among teachers, parents, and thera-
pists is essential to maximize the effectiveness of these interventions [116–121]. 

Several limitations constrain the interpretation of these findings. Heterogeneity in 
study designs, assessment tools, and participant characteristics limits generalizability. The 
predominance of cross-sectional studies prevents conclusions about developmental tra-
jectories, while small sample sizes and potential publication bias may inflate effect sizes. 
Frequent comorbidity of ADHD with Developmental Language Disorder (DLD) or other 
learning disabilities complicates attribution of language deficits specifically to ADHD. 
Few studies have directly compared ADHD and DLD [113] groups using fine-grained 
morphosyntactic measures; for example, children with ADHD showed deficits on omni-
bus morphosyntax tasks but not on clinical probe tests of object clitic pronouns [17]. Fi-
nally, the relatively small number of eligible studies and the heterogeneity of study de-
signs, assessment tools, and outcome measures limit the generalizability of the findings. 
In addition, the absence of a pre-registered protocol and the lack of standardized quality 
appraisal tools may have introduced bias, despite efforts to ensure transparency and 
methodological rigor. Finally, the predominance of studies conducted in Western, high-
income contexts highlights the need for culturally and linguistically diverse research in 
this field. Despite these limitations, the present review provides a comprehensive synthe-
sis of current evidence, highlighting key areas for intervention and future research, and 
offers valuable insights for supporting language development in children with ADHD. 

Author Contributions: Conceptualization, D.V.K. and A.A.A.; methodology D.V.K.; analysis, D.V.K. 
and A.A.A.: investigation, D.V.K. and A.A.A.; writing—original draft preparation, D.V.K.; writing—
review and editing, A.A.A.; supervision, D.V.K. All authors have read and agreed to the published 
version of the manuscript. 

Funding: This research received no external funding. 

Institutional Review Board Statement: Not applicable. 

Informed Consent Statement: Not applicable. 

Data Availability Statement: The data presented in this study are available on request from the 
corresponding author. The data are not publicly available due to privacy and ethical reasons.  

Conflicts of Interest: The authors declare no conflicts of interest. 

References 
1. Faraone, S.V.; Larsson, H. Genetics of attention deficit hyperactivity disorder. Mol. Psychiatry 2022, 27, 270–286. 

https://doi.org/10.1038/s41380-018-0070-0. 
2. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, 5th ed.; American Psychiatric Publishing: 

Arlington, VA, USA, 2013. Available online: https://www.psychiatry.org/File%20Library/Psychiatrists/Prac-
tice/DSM/APA_DSM-5-ADHD.pdf (accessed on 27 January 2026). 



Children 2026, 13, 206 17 of 22 
 

https://doi.org/10.3390/children13020206 

3. Tannock, R. ADHD and communication disorders. In Oxford Textbook of Attention Deficit Hyperactivity Disorder, 1st ed.; Banas-
chewsk, T., Coghill, D., Zuddas, A., Eds.; Oxford University Press: Oxford, UK, 2018; pp. 261–272. 

4. Sciberras, E.; Mueller, K.L.; Efron, D.; Bisset, M.; Anderson, V.; Schilpzand, E.J.; Jongeling, B.; Nicholson, J.M. Language skills 
in children with ADHD: A meta-analytic review. J. Atten. Disord. 2014, 18, 277–294. https://doi.org/10.1177/1087054712453169. 

5. Katsarou, D. Neurocognitive profile in autism spectrum disorder and implementation of new goals in different settings. In 
*Exploring Cognitive and Psychosocial Dynamics Across Childhood and Adolescence*; Sofologi, M., Katsarou, D., Eds.; Information 
Science Publishing: Hershey, PA, USA, 2024; pp. 145–160. https://doi.org/10.4018/978-8-3693-4022-6.ch008. 

6. Redmond, S.M. Language impairment in the attention-deficit/hyperactivity disorder context. J. Speech Lang. Hear. Res. 2016, 59, 
133–142. https://doi.org/10.1044/2015_JSLHR-L-15-0038. 

7. Al-Dakroury, W. Speech and language disorders in ADHD. Abnorm. Behav. Psychol. 2018, 4, 1000134. 
https://doi.org/10.4172/2472-0496.1000134. 

8. Barini, N.S.; Hage, S.R. Receptive language of students with ADHD. CoDAS 2015, 27, 446–451. https://doi.org/10.1590/2317-
1782/20152015022. 

9. Hawkins, E.; Gathercole, S.; Astle, D. Language problems and ADHD symptoms: How specific are the links? Brain Sci. 2016, 6, 
50. https://doi.org/10.3390/brainsci6040050. 

10. Bruce, B.; Thernlund, G.; Nettelbladt, U. ADHD and language impairment: A study of the relationship between language defi-
cits and symptoms of ADHD. J. Atten. Disord. 2016, 20, 587–595. https://doi.org/10.1007/s00787-006-0508-9. 

11. Korrel, H.; Mueller, K.L.; Silk, T.; Anderson, V.; Sciberras, E. Research review: Language problems in children with Attention-
Deficit Hyperactivity Disorder—A systematic meta-analytic review. J. Child Psychol. Psychiatry 2017, 58, 640–654. 
https://doi.org/10.1111/jcpp.12688. 

12. Jepsen, I.B.; Hougaard, E.; Matthiesen, S.T.; Lambek, R. A systematic review and meta-analysis of narrative language abilities 
in children with attention-deficit/hyperactivity disorder. Res. Child Adolesc. Psychopathol. 2022, 50, 737–751. 
https://doi.org/10.1007/s10802-021-00871-4. 

13. Kofler, M.J.; Soto, E.F.; Singh, L.J.; Harmon, S.L.; Jaisle, E.M.; Smith, J.N.; Feeney, K.E.; Musser, E.D. Executive function deficits 
in attention-deficit/hyperactivity disorder and autism spectrum disorder. Nat. Rev. Psychol. 2024, 3, 701–719. 
https://doi.org/10.1038/s44159-024-00350-9. 

14. Redmond, S.M. Markers, models, and measurement error: Exploring the links between attention deficits and language impair-
ments. J. Speech Lang. Hear. Res. 2016, 59, 62–71. https://doi.org/10.1044/2015_JSLHR-L-15-0088. 

15. Cohen, N.J.; Vallance, D.D.; Barwick, M.A.; Im, N.; Menna, R.; Horodezky, N.B.; Isaacson, L. Language, social cognitive pro-
cessing, and behavioral characteristics of psychiatrically disturbed children with previously identified and unsuspected lan-
guage impairments. J. Child Psychol. Psychiatry 2017, 49, 345–353. 

16. Redmond, S.M.; Ash, A.C. Language impairment and social functioning in children with attention-deficit/hyperactivity disor-
der. Lang. Speech Hear. Serv. Sch. 2014, 45, 235–247. https://doi.org/10.1044/2014_LSHSS-14-0045. 

17. Stanford, E.; Delage, H. Executive functions and morphosyntax: Distinguishing DLD from ADHD in French-speaking children. 
Front. Psychol. 2020, 11, 551824. https://doi.org/10.3389/fpsyg.2020.551824. 

18. Shokrkon, A.; Nicoladis, E. The directionality of the relationship between executive functions and language skills: A literature 
review. Front. Psychol. 2022, 13, 848696. https://doi.org/10.3389/fpsyg.2022.848696. 

19. Antshel, K.M.; Russo, N. Autism spectrum disorders and ADHD: Overlapping phenomenology, diagnostic issues, and treat-
ment considerations. Curr. Psychiatry Rep. 2019, 21, 34. https://doi.org/10.1007/s11920-019-1020-5. 

20. Sayal, K.; Sonuga-Barke, E. A review of changes to the attention-deficit/hyperactivity disorder age-of-onset criterion. BMC Psy-
chiatry 2019, 19, 307. https://doi.org/10.1186/s12888-019-2337-7. 

21. Méndez-Freije, I.; Areces, D.; Rodríguez, C. Language skills in children with attention deficit hyperactivity disorder and devel-
opmental language disorder: A systematic review. Children 2024, 11, 14. https://doi.org/10.3390/children11010014. 

22. Kessler, P.B.; Ikuta, T. Pragmatic deficits in attention deficit/hyperactivity disorder: Systematic review and meta-analysis. J. 
Atten. Disord. 2023, 27, 812–821. https://doi.org/10.1177/10870547231161534. 

23. Jepsen, I.B.; Brynskov, C.; Thomsen, P.H. The role of language in the social and academic functioning of children with ADHD. 
J. Atten. Disord. 2024, 28, 1542–1554. https://doi.org/10.1177/10870547241266419. 

24. Katsarou, D.V.; Efthymiou, E.; Kougioumtzis, G.A. Identifying language development in children with ADHD: Differential 
challenges, interventions, and collaborative strategies. Children 2024, 11, 841. https://doi.org/10.3390/children11070841. 

25. El Sady, S.R.; Nabeih, A.A.; Mostafa, E.M.; Sadek, A.A. Language impairment in attention deficit hyperactivity disorder in pre-
school children. Egypt. J. Med. Hum. Genet. 2013, 14, 383–390. 



Children 2026, 13, 206 18 of 22 
 

https://doi.org/10.3390/children13020206 

26. Johnson, M.; Tyler, K. Effective interventions for phonological processing in children with ADHD. Child Dev. 2020, 91, e935–
e950. 

27. Chen, Y.; Tsao, F.M.; Liu, H.M.; Huang, Y.J. Distinctive patterns of language and executive functions contributing to reading 
development in Chinese-speaking children with ADHD. Read. Writ. 2022, 37, 1011–1034. 

28. Massoodi, A.; Ahmadi, A.; Haghjou, H.; Larimian, M.; Mazandarani, M.; Nikbakht, H.-A.; Pascoe, M.; Ahmadzadeh, S.; Koohe-
stani, F. Syntax comprehension in Persian-speaking students with ADHD. BMC Psychiatry 2025, 25, 390. 
https://doi.org/10.1186/s12888-025-06842-z. 

29. Cordier, R.; Munro, N.; Wilkes-Gillan, S.; Ling, L.; Docking, K.; Pearce, W. Evaluating the pragmatic language skills of children 
with ADHD and typically developing playmates following a pilot parent-delivered play-based intervention. Aust. Occup. Ther. 
J. 2016, 64, 11–23. https://doi.org/10.1111/1440-1630.12299. 

30. Vassiliu, C.; Mouzaki, A.; Antoniou, F.; Ralli, A.; Diamanti, V.; Papaioannou, S.; Katsos, N. Development of structural and prag-
matic language skills in children with attention-deficit/hyperactivity disorder. Commun. Disord. Q. 2023, 44, 207–218. 

31. Goldstein, S.; Naglieri, J.A. Handbook of Executive Functioning; Springer: Berlin/Heidelberg, Germany, 2014. 
32. Carruthers, S.; Taylor, L.; Sadiq, H.; Tripp, G. The profile of pragmatic language impairments in children with ADHD: A sys-

tematic review. Dev. Psychopathol. 2022, 34, 1938–1960. https://doi.org/10.1017/S0954579421000328. 
33. Koutsoftas, A.D. School–age language development: Application of the five domains of language across four modalities. In 

Language Development: Foundations, Processes, and Clinical Applications; Capone-Singleton, N., Shulman, B.B., Eds.; Jones & Bartlett 
Learning: Burlington, MA, USA, 2013; pp. 215–229. 

34. Bickel, B.; Collier, K.; van Schaik, C.P. Language evolution: Syntax before phonology? Proc. R. Soc. B 2014, 281, 20140263. 
https://doi.org/10.1098/rspb.2014.0263. 

35. Gao, Z.; Duberg, K.; Warren, S.L.; Zheng, L.; Hinshaw, S.P.; Menon, V.; Cai, W. Reduced temporal and spatial stability of neural 
activity patterns predict cognitive control deficits in children with ADHD. Nat. Commun. 2025, 16, 2346. 
https://doi.org/10.1038/s41467-025-57685-x. 

36. Metsala, J.L. Longitudinal contributions of morphological awareness, listening comprehension, and early gains in word reading 
fluency to later word- and text-reading fluency. Front. Educ. 2023, 8, 1194879. https://doi.org/10.3389/feduc.2023.1194879. 

37. Kovalčíková, I.; Veerbeek, J.; Vogelaar, B.; Klimovič, M.; Gogová, E. Tracing progress in children’s executive functioning and 
language abilities related to reading comprehension via ExeFun-READ intervention. Educ. Sci. 2024, 14, 237. 
https://doi.org/10.3390/educsci14030237. 

38. Soto, E.F.; Irwin, L.N.; Chan, E.S.M.; Spiegel, J.A.; Kofler, M.J. Executive functions and writing skills in children with and with-
out ADHD. Neuropsychology 2021, 35, 792–808. https://doi.org/10.1037/neu0000769. 

39. Britannica, T. Editors of Encyclopaedia. Morphology. Encyclopaedia Britannica. 2025. Available online: https://www.britan-
nica.com/science/linguistics/Morphology (accessed on 27 January 2026). 

40. Docking, K.; Munro, N.; Cordier, R. Examining the language skills of children with ADHD following a play-based intervention. 
Int. J. Lang. Commun. Disord. 2013, 29, 291–304. https://doi.org/10.1177/0265659012469042. 

41. Deppermann, A. Pragmatics and grammar. In Foundations of Pragmatics; Bublitz, W., Norrick, N.R., Eds.; De Gruyter Mouton: 
Berlin, Germany, 2011; pp. 425–456. 

42. Richards, K.A.; Rodgers, T.S. Approaches and Methods in Language Teaching; Cambridge University Press: Cambridge, UK, 2021. 
43. Hall, L.; Ellis, A. Language proficiency and academic success. Educ. Psychol. 2022, 53, 10–25. 
44. Lee, C. Social inclusion and language skills. Community Psychol. 2021, 49, 438–460. https://doi.org/10.17645/si.v9i1.3941. 
45. Parks, K.M.; Hannah, K.E.; Moreau, C.N.; Brainin, L.; Joanisse, M.F. Language abilities in children and adolescents with DLD 

and ADHD: A scoping review. J. Commun. Disord. 2023, 106, 106381. https://doi.org/10.1016/j.jcomdis.2023.106381. 
46. Riad, R.; Allodi, M.W.; Siljehag, E.; Bölte, S. Language skills and well-being in early childhood education and care: A cross-

sectional exploration in a Swedish context. Front. Educ. 2023, 8, 963180. https://doi.org/10.3389/feduc.2023.963180. 
47. Stanford, E.; Delage, H. The contribution of visual and linguistic cues to the production of passives in ADHD and DLD: Evi-

dence from thematic priming. Clin. Linguist. Phon. 2021, 37, 17–51. https://doi.org/10.1080/02699206.2021.2006789. 
48. Long, D. ADHD and Reading Disability Often Occur Together, Study Finds. University of Colorado Boulder. 17 October 2024. 

Available online: https://www.colorado.edu/asmagazine/2024/10/17/adhd-and-reading-disability-often-occur-together-study-
finds (accessed on 27 January 2026). 

49. Hanna, C.H.F. Phonic Faces as a Method for Improving Decoding for Children with Persistent Decoding Deficits. Ph.D. Thesis, 
Louisiana State University and Agricultural & Mechanical College, Baton Rouge, LA, USA, 2023. 



Children 2026, 13, 206 19 of 22 
 

https://doi.org/10.3390/children13020206 

50. Kapnoula, E.C.; Jevtović; M.; Magnuson, J.S. Spoken word recognition: A focus on plasticity. Annu. Rev. Linguist. 2024, 10, 233–
256. 

51. Katsarou, D. *Developmental Language Disorders in Childhood and Adolescence*; IGI Global: Hershey, PA, USA, 2023. Avail-
able online: https://www.igi-global.com/book/developmental-language-disorders-in-childhood-and-adolescence/51211782 (ac-
cessed on 27 January 2026). 

52. Zambrano-Sánchez, E.; Cortéz, J.A.M.; del Río Carlos, Y.; Moreno, M.D.; Cortés, N.A.S.; Hernández, J.V.; Cervantes, T.E.R. Lin-
guistic alterations in children with and without ADHD by clinical subtype evaluated with the BLOC-S-R test. Investig. Sobre 
Discapac. 2023, 9, 109–114. 

53. Rocco, I.; Corso, B.; Bonati, M.; Minicuci, N. Time of onset and/or diagnosis of ADHD in European children: A systematic 
review. BMC Psychiatry 2021, 21, 575. https://doi.org/10.1186/s12888-021-03547-x. 

54. Gooch, D.; Thompson, P.; Nash, H.M.; Snowling, M.J.; Hulme, C. The development of executive function and language skills in 
the early school years. J. Child Psychol. Psychiatry 2016, 57, 180–187. https://doi.org/10.1111/jcpp.12458. 

55. Rapport, M.D.; Eckrich, S.J.; Calub, C.; Friedman, L.M. Executive function training for children with attention-deficit/hyperac-
tivity disorder. In The Clinical Guide to Assessment and Treatment of Childhood Learning and Attention Problems; Elsevier: Amsterdam, 
The Netherlands, 2020; pp. 171–196. 

56. Parsons, L.Q.; Cordier, R.; Munro, N.; Joosten, A.; Speyer, R. A systematic review of pragmatic language interventions for chil-
dren with autism spectrum disorder. PLoS ONE 2017, 12, e0172242. https://doi.org/10.1371/journal.pone.0172242. 

57. Tahıllıoğlu, A.; Bilaç; Ö.; Erbaş; S.; Barankoğlu Sevin, İ.; Aydınlıoğlu, H.M.; Ercan, E.S. The association between cognitive dis-
engagement syndrome and specific learning disorder in children and adolescents with ADHD. Appl. Neuropsychol. Child 2024, 
14, 413–421. https://doi.org/10.1080/21622965.2024.2323647. 

58. Papaeliou, F.X. The Development of Language: Theoretical Approaches and Research Evidence from Typical and Deviant Language Be-
havior; Papazisi: New Delhi, India, 2012. 

59. Kyriacou, M.; Köder, F. Exploring the pragmatic competence of adults with ADHD: An eye-tracking reading study on the 
processing of irony. OSF Regist. 2023, 7, 1–12. https://doi.org/10.17605/OSF.IO/HR2FD 

60. Miller, D.J.; Komanapalli, H.; Dunn, D.W. Comorbidity of attention deficit hyperactivity disorder in a patient with epilepsy: 
Staring down the challenge of inattention versus nonconvulsive seizures. Epilepsy Behav. Rep. 2024, 25, 100651. 
https://doi.org/10.1016/j.ebr.2024.100651. 

61. Bélanger, S.A.; Andrews, D.; Gray, C.; Korczak, D. ADHD in children and youth: Part 1—Etiology, diagnosis, and comorbidity. 
Paediatr. Child Health 2018, 23, 447–453. https://doi.org/10.1093/pch/pxy109. 

62. Marangoni, C.; De Chiara, L.; Faedda, G.L. Bipolar disorder and ADHD: Comorbidity and diagnostic distinctions. Curr. Psychi-
atry Rep. 2015, 17, 60. https://doi.org/10.1007/s11920-015-0604-y. 

63. Koyuncu, A.; Ayan, T.; İnce Guliyev, E.; Erbilgin, S. ADHD and anxiety disorder comorbidity in children and adults: Diagnostic 
and therapeutic challenges. Curr. Psychiatry Rep. 2022, 24, 511–523. https://doi.org/10.1007/s11920-022-01324-5. 

64. Taurines, R.; Schwenck, C.; Westerwald, E.; Siniatchkin, M. ADHD and autism: Differential diagnosis or overlapping traits? A 
selective review. ADHD Atten. Deficit Hyperact. Disord. 2012, 4, 115–139. https://doi.org/10.1007/s12402-012-0086-2. 

65. Baleyte, J.M.; Hours, C.; Recasens, C. ASD and ADHD comorbidity: What are we talking about? Front. Psychiatry 2022, 13, 
837424. https://doi.org/10.3389/fpsyt.2022.837424. 

66. Wu, J.S.; Nankoo, M.M.A.; Bucks, R.S.; Allen, J. Short form Conners’ Adult ADHD Rating Scales: Factor structure and measure-
ment invariance by sex in emerging adults. J. Clin. Exp. Neuropsychol. 2023, 45, 278–295. 
https://doi.org/10.1080/13803395.2023.2246213. 

67. Sparrow, E.P.; Erhardt, D. Essentials of ADHD Assessment for Children and Adolescents; John Wiley & Sons: Hoboken, NJ, USA, 
2014. 

68. Sibley, M.H.; Mitchell, J.T.; Becker, S.P. Method of adult diagnosis influences estimated persistence of childhood ADHD: A 
systematic review of longitudinal studies. Lancet Psychiatry 2016, 3, 1157–1165. https://doi.org/10.1016/S2215-0366(16)30190-0. 

69. Choi, S.H.; Lee, S.H.; Kim, B.N. Treating ADHD and anxiety comorbidity in adults using cognitive behavioral therapy. J. Psy-
chiatr. Res. 2022, 150, 1–8. 

70. Verywell Mind. ADHD and Oppositional Defiant Disorder. Verywell Mind. 2022. Available online: 
https://www.verywellmind.com/understanding-and-treating-adhd-and-odd-6541410 (accessed on 27 January 2026). 

71. Katzman, M.A.; Bilkey, T.S.; Stewart, S.H. Attention-deficit hyperactivity disorder and comorbidity: A review of the literature. 
J. Clin. Psychiatry 2017, 78, e1–e9. 



Children 2026, 13, 206 20 of 22 
 

https://doi.org/10.3390/children13020206 

72. Young, S.; Goodman, R. Attention-deficit hyperactivity disorder: A review of the literature. J. Clin. Child Adolesc. Psychol. 2016, 
45, 1–19. 

73. Biederman, J.; Newcorn, J.; Sprich, S. Comorbidity of attention-deficit hyperactivity disorder with conduct, depressive, anxiety, 
and other disorders. Am. J. Psychiatry 1991, 148, 564–577. https://doi.org/10.1176/ajp.148.5.564. 

74. Kessler, R.C.; Adler, L.; Barkley, R.; Biederman, J.; Conners, C.K.; Demler, O.; Faraone, S.V.; Greenhill, L.L.; Howes, M.J.; Secnik, 
K.; et al. The prevalence and correlates of adult ADHD in the United States: results from the National Comorbidity Survey 
Replication. Am. J. Psychiatry 2006, 163, 716–723. https://doi.org/10.1176/appi.ajp.163.4.716 

75. Gnanavel, S.; Sharma, P.; Kaushal, P.; Hussain, S. Attention deficit hyperactivity disorder and comorbidity: A review of litera-
ture. World J. Clin. Cases 2019, 7, 2420–2426. https://doi.org/10.12998/wjcc.v7.i17.2420. 

76. Demontis, D.; Walters, R.K.; Martin, J.; Mattheisen, M.; Als, T.D.; Agerbo, E.; Baldursson, G.; Belliveau, R.; Bybjerg-Grauholm, 
J.; Bækvad-Hansen, M.; et al. Discovery of the first genome-wide significant risk loci for attention deficit/hyperactivity disorder. 
Nat. Genet. 2019, 51, 63–75. https://doi.org/10.1038/s41588-018-0269-7. 

77. Justice, L.M. Evidence-based practice, response to intervention, and the prevention of reading difficulties. Lang. Speech Hear. 
Serv. Sch. 2006, 37, 284–297. https://doi.org/10.1044/0161-1461(2006/033). 

78. Chan, E.S.-M.; Shero, J.A.; Hand, E.D.; Cole, A.M.; Gaye, F.; Spiegel, J.A., et al. Are reading interventions effective for at-risk 
readers with ADHD? a meta-analysis. J Atten Disord. 2022;27(2):182–200. https://doi.org/10.1177/10870547221130111 

79. Barkley, R.A. Attention-Deficit Hyperactivity Disorder: A Handbook for Diagnosis and Treatment, 4th ed.; Guilford Press: New York, 
NY, USA, 2015. 

80. Diamond, A. Executive functions. Annu. Rev. Psychol. 2013, 64, 135–168. 
81. Dovis, S.; Van der Oord, S.; Wiers, R.W.; Prins, P.J.M. Improving executive functioning in children with ADHD: Training mul-

tiple executive functions within the context of a computer game. A randomized double-blind placebo controlled trial. PLoS ONE 
2015, 10, e0121651. https://doi.org/10.1371/journal.pone.0121651. 

82. Cordier, R.; Munro, N.; Wilkes-Gillan, S.; Speyer, R. Applying item response theory (IRT) modeling to an observational measure 
of childhood pragmatics: The Pragmatics Observational Measure-2. Front. Psychol. 2019, 10, 408. 
https://doi.org/10.3389/fpsyg.2019.00408. 

83. Westby, C.E. Assessing and developing narrative skills in children with communication difficulties. Commun. Disord. Q. 2012, 
33, 112–124. https://doi.org/10.1055/s-0028-1082490. 

84. Gillam, S.L.; Olszewski, A.; Squires, K.; Wolfe, K.; Slocum, T.; Gillam, R.B. Improving narrative skills in children with commu-
nication impairments. Int. J. Speech-Lang. Pathol. 2008, 10, 192–209. https://doi.org/10.1044/2017_LSHSS-17-0047. 

85. Peterson-Karlan, G. Technology to support writing by students with learning and academic disabilities: Recent research trends 
and findings. Assist. Technol. Outcomes Benefits 2011, 7, 39–62. 

86. Maleki, S.; Hassanzadeh, S.; Rostami, R.; Pourkarimi, J. Design and effectiveness of a reading skills advancement program based 
on executive functions specifically for students with comorbid dyslexia and ADHD. Psychol. Sci. 2024, 23, 267–286. 

87. Calderoni, S.; Coghill, D. Advancements and challenges in autism and other neurodevelopmental disorders. Front. Child Adolesc. 
Psychiatry 2024, 3, 1372911. https://doi.org/10.3389/frcha.2024.1372911. 

88. MacArthur, C.A.; Graham, S.; Fitzgerald, J. Handbook of Writing Research; Guilford Press: New York, NY, USA, 2015. 
89. Landau, S.; Moore, L.A. Social skill development in children with ADHD. J. Dev. Psychol. 2015, 45, 233–245. 
90. Watroba, A.; Luttinen, J.; Lappalainen, P.; Tolonen, J.; Ruotsalainen, H. Effectiveness of school-based occupational therapy in-

terventions on school skills and abilities among children with attention deficit hyperactivity and autism spectrum disorders: 
Systematic review. J. Occup. Ther. Sch. Early Interv. 2023, 17, 671–703. https://doi.org/10.1080/19411243.2023.2224793. 

91. Green, B.C.; Johnson, K.A. Pragmatic language difficulties in children with hyperactivity and attention problems: An integrated 
review. Wiley Online Libr. 2014, 49, 15–29. 

92. Wilkes-Gillan, S.; Munro, N.; Cordier, R. Pragmatic language outcomes of children with ADHD following play-based interven-
tions. Am. J. Occup. Ther. 2017, 71, 7104220030p1–7104220030p10. https://doi.org/10.5014/ajot.2017.019364. 

93. Dabiri Golchin, M.; Mirzaie, H.; Hosseini, S.A. Effect of occupational therapy interventions on improving play performance in 
children with ADHD: A systematic review. Iran. Rehabil. J. 2021, 19, 221–230. 

94. Staikova, E.; Gomes, H.; Tartter, V.; McCabe, A.; Halperin, J.M. Pragmatic deficits and social impairment in children with ADHD. 
J. Child Psychol. Psychiatry 2013, 54, 1275–1283. https://doi.org/10.1111/jcpp.12082. 

95. Mohebbi, A. Optimising language learning for students with ADHD: Strategies for cultivating attentional mechanisms. Re-
searchGate. 2023. Available online: https://www.researchgate.net/publication/375295240_Optimising_Language_Learn-
ing_for_Students_with_ADHD_Strategies_for_Cultivating_Attentional_Mechanisms (accessed on 27 January 2026). 



Children 2026, 13, 206 21 of 22 
 

https://doi.org/10.3390/children13020206 

96. Lincă, F.I. Solutions for improving the symptomatology of the child with attention-deficit/hyperactivity disorder (ADHD). Rom. 
J. Cogn. Behav. Ther. Hypn. 2018, 5, 1–23. Available online: http://www.rjcbth.ro/solutionsfor-improving-the-symptomatol-
ogy-of-the-child-with-attention-deficithyperactivity-disorder-adhd (accessed on 27 January 2026). 

97. Powell, L.A.; Parker, J.; Weighall, A. Psychoeducation intervention effectiveness to improve social skills in young people with 
ADHD: A meta-analysis. J. Atten. Disord. 2022, 26, 340–357. https://doi.org/10.1177/1087054721997553 

98. Yan, B.S.S.; Cheng, J.L.A. Psychoeducation and family intervention by parents of children with ADHD: A comprehensive study. 
J. Cogn. Sci. Hum. Dev. 2022, 8, 115–138. 

99. Pisacco, N.M.T.; Sperafico, Y.L.S.; Enricone, J.R.B. Metacognitive interventions in text production and working memory in stu-
dents with ADHD. Psicol. Reflexão E Crítica 2018, 31, 5. 

100. Sökmen, Z.; Karaca, S. Self-regulation based cognitive psychoeducation program on emotion regulation and self-efficacy in 
children diagnosed with ADHD. Arch. Psychiatr. Nurs. 2023, 44, 122–128. 

101. Crisci, G.; Caviola, S.; Cardillo, R.; Mammarella, I.C. Executive functions in neurodevelopmental disorders: Comorbidity over-
laps between attention deficit and hyperactivity disorder and specific learning disorders. Front. Hum. Neurosci. 2021, 15, 594234. 
https://doi.org/10.3389/fnhum.2021.594234. 

102. Martins RA, Ribeiro MG, Pastura GMC, Monteiro MC. Phonological remediation in schoolchildren with ADHD and dyslexia. 
CoDAS. 2020;32(5):e20190086. https://doi.org/10.1590/2317-1782/20192019086 

103. Nejati, V.; Derakhshan, Z.; Mohtasham, A. The effect of comprehensive working memory training on executive functions and 
behavioral symptoms in children with attention deficit-hyperactivity disorder (ADHD). Asian J. Psychiatry 2023, 81, 103469. 
https://doi.org/10.1016/j.ajp.2023.103469. 

104. Chevrier, A.; Schachar, R.J. BOLD differences normally attributed to inhibitory control predict symptoms, not task-directed 
inhibitory control in ADHD. J. Neurodev. Disord. 2020, 12, 8. https://doi.org/10.1186/s11689-020-09311-8. 

105. Ramos-Galarza C, Brito D, Rodríguez B, Guerrero B, Cruz-Cárdenas J, Bolaños-Pasquel M. Systematic review of executive func-
tion stimulation methods in the ADHD population. J Clin Med. 2024;13(14):4208. https://doi.org/10.3390/jcm13144208. 

106. Chang, S.; Yang, L.; Wang, Y.; Faraone, S.V. Shared polygenic risk for ADHD, executive dysfunction and other psychiatric dis-
orders. Transl. Psychiatry 2020, 10, 182. https://doi.org/10.1038/s41398-020-00872-9. 

107. Booij, G.; Audring, J. Construction morphology and the parallel architecture of grammar. Cogn. Sci. 2017, 41, 898–923. 
https://doi.org/10.1111/cogs.12323. 

108. Dovis, S.; Maric, M.; Prins, P.J.M.; Van der Oord, S. Does executive function capacity moderate the outcome of executive function 
training in children with ADHD? Atten. Deficit Hyperact. Disord. 2019, 11, 335–344. https://doi.org/10.1007/s12402-019-00308-5. 

109. El Wafa, H.E.A.; Ghobashy, S.A.E.L.; Hamza, A.M. A comparative study of executive functions among children with attention 
deficit and hyperactivity disorder and those with learning disabilities. Middle East Curr. Psychiatry 2020, 27, 64. 
https://doi.org/10.1186/s43045-020-00071-8. 

110. Goodwin, A.P.; Petscher, Y.; Tock, J. Morphological supports: Investigating differences in how morphological knowledge sup-
ports reading comprehension for middle school students with limited reading vocabulary. Lang. Speech Hear. Serv. Sch. 2019, 51, 
589–602. 

111. Katsarou, D. Neurodevelopmental perspectives in education: The necessity for implementing innovating teaching techniques 
in order to improve PA. In Oblomov Guidelines; University of Thessaly: Volos, Greece, 2019; pp. 29–32. 

112. Katsarou, D.; Nikolaou, E.; Stamatis, P. Is coteaching an effective way of including children with autism? The Greek parallel 
coteaching as an example: Issues and concerns. In Inclusive Phygital Learning Approaches and Strategies for Students with Special 
Needs; Efthymiou, E., Ed.; IGI Global: Hershey, PA, USA, 2023; pp. 189–197. https://doi.org/10.4018/978-1-6684-8504-0.ch009. 

113. Kiefer, F. Morphology and pragmatics. In The Handbook of Morphology; Spencer, A., Zwicky, A., Eds.; Wiley-Blackwell: Hoboken, 
NJ, USA, 2017; pp. 365–380. 

114. Lee, C.S.; Lim, N.; Guerzhoy, M. Detecting a proxy for potential comorbid ADHD in people reporting anxiety symptoms from 
social media data. arXiv 2024, arXiv:2403.05561. 

115. Patil, S.; Apare, R.; Borhade, R.; Mahalle, P. Intelligent approaches for early prediction of learning disabilities in children using 
learning patterns: A survey and discussion. J. Auton. Intell. 2024, 7, 1329. https://doi.org/10.32629/jai.v7i5.1329. 

116. Rice, M.; Erbeli, F.; Wijekumar, K. Phonemic awareness: Evidence-based instruction for students in need of intervention. Interv. 
Sch. Clin. 2023, 59, 269–273. https://doi.org/10.1177/10534512231156881. 

117. Rommelse, N.; Buitelaar, J.K.; Hartman, C.A. Structural brain imaging correlates of ASD and ADHD across the lifespan: A 
hypothesis-generating review on developmental ASD–ADHD subtypes. J. Neural Transm. 2016, 124, 259–271. 
https://doi.org/10.1007/s00702-016-1651-1. 



Children 2026, 13, 206 22 of 22 
 

https://doi.org/10.3390/children13020206 

118. Salari, N., Ghasemi, H., Abdoli, N. et al. The global prevalence of ADHD in children and adolescents: a systematic review and 
meta-analysis. Ital J Pediatr . 2023, 49, 48. https://doi.org/10.1186/s13052-023-01456-1 

119. Thalheim, B. Syntax, semantics, and pragmatics of conceptual modelling. In Natural Language Processing and Information Systems; 
Goossens, R.M.K.G.F., Pan, J.Z., Eds.; Springer: Berlin/Heidelberg, Germany, 2012; pp. 1–15. 

120. Tirosh, E.; Cohen, A. Sentence comprehension and attention in children with ADHD. J. Child Psychol. Psychiatry 2017, 58, 1085–
1093. https://doi.org/10.1111/jcpp.12786. 

121. Wilkes, S.; Cordier, R.; Bundy, A.; Docking, K.; Munro, N. A play-based intervention for children with ADHD: A pilot study. 
Aust. Occup. Ther. J. 2011, 58, 231–240. https://doi.org/10.1111/j.1440-1630.2011.00928.x. 

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual au-
thor(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to 
people or property resulting from any ideas, methods, instructions or products referred to in the content. 


