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Introduction: The aim of the present study is to investigate structural language of children with Autism Spectrum Disorder (ASD) and Developmental Language Disorder (DLD) in a Greek-speaking population.

Methods: Three groups participated in the study, matched for age and sex: 25 children with ASD aged 6–8 years (mean age 84.19 months; SD = 6.55), 25 children with DLD aged 6–8 years (mean age 84.09 months; SD = 6.72), and 25 typically developing children, who served as controls (mean age 84.09 months; SD = 6.72). Structural language was examined in all three groups by using standardized tests assessing their skills in phonological awareness, morphosyntax and vocabulary. Phonological skills were evaluated using subscales from the Test for the Detection and Investigation of Reading Difficulties, while scales from the Diagnostic Test of Linguistic Intelligence for school-age children were used for the assessment of morphosyntax. Finally, the lexical scale from WISC-V was used to assess expressive vocabulary.

Results: The findings of the study showed that both children with ASD and children with DLD performed worse on tests examining structural language than their typically developing peers. More specifically, statistically significant differences were observed across all measurements (p < 0.001). However, the comparison between the two clinical groups revealed that the performance of children with DLD was worse than that of children with ASD on all tests examining structural language. More specifically, the difference between the two groups in terms of phonology and morphosyntax was p < 0.001, while the difference in terms of expressive vocabulary was p = 0.03.

Discussion: The findings shed light on important aspects of structural language in both ASD and DLD by providing insights into the common and differential language challenges faced by individuals with these neurodevelopmental disorders. This analysis enhances the understanding of language development in the Greek-speaking population and offers a cross-disorder approach. These findings may contribute to the development of targeted educational strategies to support children with ASD and DLD.
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1 Introduction

Language is crucial for communication, the components of which are language form, content and language use. Structural language consists of the language form and content, while language use is part of the pragmatic language level (Reindal et al., 2021). More specifically, for a more complete understanding of the language mechanism, language is divided into five interrelated levels: phonology, morphology, syntax, semantics and pragmatics (Reetzke et al., 2015). The term structural language is used to describe phonology, morphosyntax and semantics (Reetzke et al., 2015; Vassiliu et al., 2022). Although, this distinction of language linguistic levels is artificial, it seems useful in order to evaluate these skills, especially when examining atypical populations (Matthews et al., 2018).

Language development is a complex process that progresses through different levels and follows a dynamic trajectory (Hoff, 2009), which is impacted by both biological and environmental factors (Rinaldi et al., 2023). Nevertheless, sometimes this trajectory does not follow the typical development, leading to deviations that may affect different aspects of language competence. Such deviations are often found in the context of neurodevelopmental disorders, mainly in Autism Spectrum Disorder (ASD) and Developmental Language Disorder (DLD) where language development appears with atypical features and may be accompanied by broader difficulties in communication and learning (Conti-Ramsden et al., 2012; Luyster et al., 2011; Whyte and Nelson, 2015).

ASD is a neurodevelopmental disorder which mainly concerns social difficulties, as reported in DSM-5 [American Psychiatric Association (APA), 2013]. The diagnostic criteria for ASD include deficits in social communication and social interaction occurring in multiple social contexts and limited repetitive (stereotypical) patterns of behaviors, interests and activities [American Psychiatric Association (APA), 2013]. Similarly, according to ICD-11, ASD is characterized by persistent deficits in initiating and maintaining reciprocal social interaction and social communication, accompanied by atypical or excessive limited, repetitive and rigid patterns of behavior, interests or activities relative to age and sociocultural context.

Research has shown that ASD presents high heterogeneity, as language and cognitive skills and deficits vary (Girolamo et al., 2024; Henderson et al., 2014; Silleresi, 2023). One aspect of this heterogeneity concerns structural language abilities. Difficulties in structural language as part of communication deficits are not a criterion for the diagnosis of ASD, according to the DSM-5 [American Psychiatric Association (APA), 2013]. However, approximately 65% of children who receive a diagnosis of ASD also have language deficits and receive a concurrent diagnosis of a language disorder (Levy et al., 2010; Schaeffer et al., 2023; Tager-Flusberg et al., 2005). Numerous studies highlight the strong heterogeneity of ASD population regarding language abilities, reporting different types of language difficulties in children with ASD (Rapin and Dunn, 2003). Tager-Flusberg and Joseph (2003) distinguished two language subtypes among verbal children with ASD: those with typical language skills and those with language impairments. Tager-Flusberg (2006) further confirmed this variability by examining phonological processing and grammatical morphology, distinguishing a group with structural language impairments from one with typical structural language abilities. Later studies, also revealed a subgroup with structural language impairments (ASD-LI) and another exhibiting typical structural language development (Georgiou and Spanoudis, 2021; Whitehouse et al., 2008). The group with typical structural language development often demonstrates high level of verbal fluency, performing similarly to typically developing peers on tests of structural language (Tek et al., 2014) and exhibits advanced vocabulary and syntax (Boucher, 2012; Tager-Flusberg and Caronna, 2007).

While early studies describe two main subgroups in ASD, more recent research suggests a greater diversity of language profiles. Vogindroukas et al. (2022) proposed four language profiles: ASD and pragmatic difficulties, without the presence of any other language difficulties; ASD and comorbidity with DLD, or another developmental disorder; ASD and intellectual disability; and ASD and social communication and interaction difficulties. Similarly, Silleresi (2023) proposes three profiles that have been strongly established. The first profile consists of autism with language and intellectual abilities in accordance with the norms (ASD-LN), the second concerns autism with language and intellectual impairments, while the third profile includes autism with language impairments (ASD-LI) without intellectual impairments.

Significant language deficits and atypical language development are also observed in the population with DLD. Although the term DLD is not included in the DSM-5 [American Psychiatric Association (APA), 2013], it is accepted by both the scientific community and clinical practitioners. DSM-5 uses the term “Language Disorder”, which includes it among neurodevelopmental disorders, in order to identify persistent difficulties in the acquisition and use of language, both in terms of comprehension and production. In addition, ICD-11 uses the term DLD, which is defined as a neurodevelopmental disorder characterized by persistent deficits in the acquisition, comprehension, production or use of language (World Health Organization, 2019). These deficits arise during the developmental period, usually in early childhood, and cause significant limitations in the individual's ability to communicate (Bishop et al., 2016, 2017).

Children with DLD exhibit delayed language development, as the acquisition of language skills is slower than that of typically developing children. Nonetheless, they exhibit great heterogeneity in their language abilities and weaknesses (Ryder and Leinonen, 2014). The difficulties of children with DLD, which may involve language expression, comprehension, or both (Bishop, 1997), negatively affect all cognitive functions. These difficulties impact all levels of language development, both in oral and written language, in children with DLD (Andreou and Aslanoglou, 2022; Girbau and Schwartz, 2007).

Previous research has shown that individuals with DLD exhibit difficulties in the use of structural language, namely phonology, morphology, syntax and semantics, while those difficulties have also been found present in ASD.

Phonology regards the linguistic sounds transmitted from the speaker to listener during the communication. It examines the phonemes of the language system and focuses on phonetic categories, phonemes, and intonation (Shakila et al., 2024). Phonemes are the smallest sound units that differentiate words (Barokova and Tager-Flusberg, 2020; Stemberger and Bernhardt, 2023). By the age of 1 year, the child can produce phonetically stable forms for communication varying the tone and volume of the voice, and from this age onwards, the child begins to produce his or her first words (Dore et al., 1976; Shakila et al., 2024). Phonological development leads to phonological awareness, a very important skill for oral and written language. Phonological awareness is divided into phonemic awareness, which concerns the perception of the smallest units of speech (phonemes and speech sounds), and syllabic awareness (larger units of speech, such as syllables). Phonological awareness supports word and sentence production by enabling the perception of phonological units as distinct parts of language and their functional use in speech (Berninger et al., 2010; Sun and Poeppel, 2023). Children with ASD exhibit a delay in the development of phonological skills compared to that of typically developing children (Papoudi and Vakalopoulou, 2022; Schaeffer et al., 2023). However, Wetherby et al. (2004) observed that the order of occurrence of phonemes in children with ASD did not differ from that of typically developing children, and no differences were found in the pattern of expected phonological errors. On the other hand, the phonological processing of children with DLD is similar to that of typically developing younger children (Leonard, 1998). Nevertheless, they often omit or substitute phonemes and have difficulty managing even simple syllabic structures (of the consonant-vowel form) (Aguilar-Mediavilla et al., 2002). Furthermore, they have difficulty in the accurate articulation of laterals, nasals, and stops (Aguilar-Mediavilla et al., 2002), and in producing sibilant (/s/, /z/) and liquid (/l/, /r/) phonemes. In addition, children with DLD make errors in consonant clusters and experience articulation difficulties in the flow of speech, while errors in the articulation of polysyllabic words are also evident. In general, the speech intelligibility of children with DLD is negatively affected by the phonological errors they produce. Finally, there is difficulty in repeating pseudowords (Lalioti et al., 2016), especially when the repetition involves pseudowords with more than two syllables (Mengisidou et al., 2020).

Morphology refers to the individual components of words and the relationships between them. It studies the structure of words and the rules for their analysis and creation (Apel et al., 2013; Barokova and Tager-Flusberg, 2020; James et al., 2021). In particular, it examines the morphemes, which are the minimal units of language that have a meaning, and the way the morphemes are identified, analyzed and described through the structure of words. The ability of an individual to distinguish speech into morphemes is called morphological awareness and is important for language development (Berninger et al., 2010; Carlisle, 1995; James et al., 2021). From the age of 2 or 3 years, children begin to focus on word form through the use of morphemes to assign different functions to the words they produce and are able to identify individual words in the flow of speech (Peters, 2017). Gradually, around the age of three, the child is able to perform a sub-generalization of the rule for forming a word, which is considered an indication of the application of symbolic rules. From the age of 3 years, children gradually master the ability to distinguish the semantic and phonological texture of words and word themes, as well as to follow the rules of language articulation in the words they produce (Hoff, 2009; Peters, 2017). Regarding morphological development in ASD, it has been observed that the use of functional words such as articles and pronouns is limited, while Kelley et al. (2006) found that children with ASD have difficulty in the correct use of tenses in a sentence, as they do not fully understand the temporal order of “now” and “then”. In addition, Vogindroukas (2020) noted difficulties in understanding and generalizing grammatical rules. The research of Crandall et al. (2019) confirms the above finding as the researchers also observed difficulties in using grammatical rules. In addition, Terzi et al. (2014) found that inflectional morphology in Greek language constitutes an area of difficulty for children with ASD. The development of morphology is also deficient in children with DLD. Research in the English language reveals difficulties in the use of verbs and specifically in the formation of regular past tense marker -ed and regular plural number marker -s (Joye et al., 2019), while the use of the passive voice and the formation of questions are also deficient (Andreou et al., 2023; Stavrakaki, 2020). In Greek, difficulties have been reported in the use of the definite article and in the production and understanding of personal pronouns (Tsimpli and Stavrakaki, 1999), as well as difficulties in specific grammatical functions (Stavrakaki, 2006). Furthermore, deficits have been observed in the use of tenses, in the acquisition of the definite article and weak forms of the definite pronoun (Tsimpli and Stavrakaki, 1999), as well as in the perception and use of morphological information in terms of number and case (Stavrakaki et al., 2015). Interestingly, studies investigating the production of clitics in children with DLD in Greek produced controversial results. Tsimpli and Stavrakaki (1999) reported that children with DLD omit direct object clitics while Theodorou and Grohmann (2015) failed to find differences between children with DLD and TD peers on similar tests. Conflicting findings suggest that difficulties at the morphological level may not be homogeneous, but may be related to individual linguistic and cognitive factors. More specifically, it has been suggested that such morphological difficulties may be associated with deficits in grammatical awareness and the ability to process and use grammatical information, as well as with limitations in perceptual ability (Aslanoglou et al., 2023; Lancasterand Camarata, 2019).

Syntax refers to the structure of a sentence, which concerns the order of terms in a sentence. In every language, there is a system of rules that determine the order of terms in a sentence, through which speakers understand the meaning of the sentence (Fromkin et al., 2017). In other words, syntax refers to the hierarchical relationships and rules that regulate how words are connected to form sentences (Shakila et al., 2024). According to Hoff (2009), the way words are combined conveys the speaker's though, and often the meaning of a sentence is understood through its syntax. In particular, in languages with strict word order, two sentences may have the same formulas or words, but when they are in different order, the meaning changes (Lyons, 1995). Greek, by contrast, exhibits a relatively free word order due to its rich inflectional morphology (Alexiadou and Anagnostopoulou, 2000). By the age of six, the child is in the stage of full syntactic and morphological development. The child is able to systematically use functional words, as well as grammatical forms. Gradually, the acquisition of basic syntactic and morphological structures is completed, and at this age the child's language comes close to the language of adults to a considerable extent (Hoff, 2009). Syntactic development in ASD is also deficient, as their sentences are short and simple, and they exhibit difficulties in both producing and understanding long complex sentences. In addition, the use of stereotypical expressions is still frequently observed, as they reproduce stereotypical expressions mechanically (Papoudi and Vakalopoulou, 2022). Zarokanellou et al. (2025) investigating the narrative skills of Greek-speaking children with ASD indicated that children with ASD exhibit a delay in syntactic development as compared to their TD peers. Nevertheless, Talli and Stavrakaki (2020) reported that syntactic deficits are key clinical features of the DLD population. Specifically, children with DLD produce simpler sentences than their TD peers, and they encounter difficulties in understanding long and complex syntactic sentences as well as in reading comprehension (Talli et al., 2016; Aslanoglou et al., 2023). Difficulties are also observed in sentence repetition and in their ability to understand the grammatical relationship between subject and object (Mengisidou et al., 2020).

Semantics is the level that examines the meaning of forms, words, phrases and sentences. These meanings are conventional or encoded in each language (Hoff, 2009). The morpheme, as mentioned above, is the smallest linguistic unit with a fixed form and meaning, while the word is the basic unit of the semantic level (Lyons, 1995). In a language, words may have a concrete or an abstract meaning, may be used with a literal or figurative meaning or even express more than one meaning (Andreou, 2012). Each person has a “mental lexicon”, a repository of information, containing the morphemes and words of their language (Fromkin et al., 2017; Papafragou et al., 2022; Sun and Poeppel, 2023). As early as the 7th month, the child is able to distinguish words produced in his/her native language from words in a foreign language (Höhle and Weissenborn, 2003). By the age of 9 years, children are able to categorize objects and know verbs that mainly denote movement (Andreou, 2012). Children with ASD exhibit difficulties at the semantic level of language. Rapin and Dunn (2003) found deficits on the part of individuals with ASD in understanding deep word meanings, resulting in weaknesses in non-literal language comprehension and vocabulary acquisition. Horvath et al. (2018) confirm the above findings, as they observed difficulties in understanding and generalizing abstract words, as well as in understanding and recalling multiple meanings of a word. The research of Eigsti et al. (2007) showed that the vocabulary of children with ASD includes neologisms, idiomatic words or even meaningless words, which children use for communicative purposes. Naigles and Tek (2017) observed that most children with ASD are able to acquire the rules of speech form more easily than meaning. Furthermore, Kambanaros et al. (2019) investigated children with ASD with low language skills and evaluated the comprehension and production of compound words with two constituents. The results showed that children with ASD were able to identify the two constituents that compose a compound word. However, they presented difficulty in understanding the meaning of this word, and even in their attempts to explain the meaning of compound words, they produced semantically incomprehensible responses. Moreover, Auza-Benavides et al. (2024) found that children with ASD exhibit difficulties in expressive vocabulary, with the greatest difficulties presented in verbs and functional words. Similar findings regarding weaker expressive vocabulary in children with ASD in comparison to their TD peers were also reported by Seol et al. (2014). Furthermore, Liu et al. (2025) found an absence of the use of numerals and a low use of pronouns, while interjections seem to be the most frequent word category in the expressive vocabulary of children with ASD. On the other hand, children with DLD have limited lexical knowledge and poorer vocabulary as compared to their TD peers (Adams, 2002; Mengisidou et al., 2020), while learning nouns is considered easier for them than learning verbs (Alt et al., 2004). Dockrell et al. (2007) attribute deficits in semantics to limited knowledge of word morphology and to difficulty to producing compound words. Greater difficulties are found in words expressing abstract meanings and in multisyllabic words, and they also have difficulty in quickly and accurately recalling words that have an abstract meaning or are of low frequency. Furthermore, poorer expressive vocabulary and low word production have been observed in children with DLD in comparison to their TD peers (Auza-Benavides et al., 2024; Seol et al., 2014) while Jackson et al. (2021) found that children with DLD showed difficulties in expressive vocabulary tasks, such as naming and describing newly learnt words. In addition, difficulties have been reported in understanding proverbs and figurative and ironic expressions (Aslanoglou et al., 2023).

Language difficulties are the main feature of DLD and, as has already mentioned above, language deficits are also frequently found in individuals with ASD (Roberts et al., 2004; Tager-Flusberg and Joseph, 2003). Therefore, many studies have focused on the similarities between children with DLD and children with ASD at all levels of language development (Andreou et al., 2022; Leyfer et al., 2008; Ramírez-Santana et al., 2019). As a result of these similarities, the hypothesis of a common phenotype was set. This hypothesis argues that DLD and ASD are related and are probably different expressions of the same core cause or different parts of a continuum of the same disorder (Bishop, 2010; Kjelgaard and Tager-Flusberg, 2001; Tager-Flusberg and Joseph, 2003).

Research investigating language development through language tests, as well as studies that use neuroimaging and genetic methods, have been conducted in order to clarify the relationship between the two disorders. More specifically, the study of Herbert et al. (2005) regarding ASD and DLD showed similar patterns of asymmetry in the cerebral cortex, while both groups were more similar to each other than to the control group. Furthermore, it was observed that the right-asymmetrical region of the brain was more strongly developed in ASD compared to DLD, but both groups had significantly more right-handed asymmetry compared to the control group. Hodge et al. (2010) studying ASD and DLD found deficits in both populations regarding working memory, attention, language processing and motor control. Regarding language phenotype, Taylor and Whitehouse (2016) observed that children with language disorders met criteria for ASD, supporting the hypothesis that there is phenotypic overlap between ASD and DLD. They therefore concluded that the two disorders may be aspects of a single continuum, manifesting deficits in different domains. Voulgaraki (2023) found, also a high probability of autistic symptomatology in DLD, while, Leyfer et al. (2008) showed that a significant proportion of children with DLD met the criteria to receive a diagnosis of ASD. In addition, Félix et al. (2024) in a review on the similarities between the two disorders, suggested that the differences in the language development of children with DLD and children with ASD were more evident during preschool age, but these differences decreased during school age.

On the contrary, several studies have identified significant differences between the two disorders in terms of language development (Creemers and Schaeffer, 2022; Schaeffer, 2018; Williams et al., 2008). (Tager-Flusberg 2006) claimed that language impairments cannot serve as the sole criterion to differentiate the two disorders, as these commonalities in language impairments of DLD and ASD reflect only apparent distinctions. Therefore, it is not possible to draw definitive conclusions regarding the potential for a shared etiology derived from these similarities (Whitehouse et al., 2007).

However, the relationship between ASD and DLD has not yet been clarified, while various hypotheses have been put forward in recent years as an attempt to develop a well-defined diagnostic criterion that would separate the two disorders (Bishop and Norbury, 2002; Kjelgaard and Tager-Flusberg, 2001; Roberts et al., 2004).

Therefore, based on the above, the aim of the present study is to investigate structural language of children with ASD and DLD in a Greek-speaking population, and compare their abilities and weaknesses in this domain.

The specific objectives set for the present investigation are the following: (a) to assess and compare the performance of Greek-speaking children with ASD, DLD and typically developing children in structural language, namely phonology, morphosyntax and expressive vocabulary; (b) to identify specific areas of structural language strength and weakness in ASD and DLD; (c) to determine whether children with ASD and DLD exhibit overlapping or distinct structural language profiles.

The following research hypotheses were set:

Research hypothesis 1: Children with DLD are expected to perform lower on all tests that examine structural language than typically developing children.

Research Hypothesis 2: Children with ASD are expected to perform lower on all tests examining structural language than typically developing children.

Research Hypothesis 3: Children with ASD are expected to perform higher on tests examining phonology and morphosyntax than children with DLD.

Research Hypothesis 4: Children with ASD are expected to perform similarly to children with DLD on the test examining expressive vocabulary.



2 Materials and methods


2.1 Study design

The approach used for this research was quantitative, non-intrusive and cross-over. More specifically, the research followed a comparative approach to examine structural language skills in different clinical groups (ASD and DLD) and typically developing (TD) children. Language performance was assessed through standardized tests and results were compared using statistical analyses of group means. In addition, a sampling research design was followed (Creswell, 2011). The sample was collected using the non-probability sampling technique, and more specifically using convenience sampling (Etikan et al., 2016).



2.2 Participants

The research was carried out in two phases. In the first phase, the sample simulation was conducted, and in the second phase the main research was carried out, in which participants of typical development (mean age = 84.09 months; SD = 6.72), participants with ASD (mean age = 84.19 months; SD = 6.55) and participants with DLD aged 6-8 years (mean age = 84.09 months; SD = 6.72) were evaluated.

The main research involved 75 students who were divided into two clinical groups and a control group. The first clinical group consisted of 25 children with ASD (17 boys and 8 girls), while the second group consisted of 25 children (17 boys and 8 girls) with official diagnoses including characteristics that consist the linguistic profile of DLD. The control group consisted of 25 typically developing (TD) children (17 boys and 8 girls). Inclusion criteria for all participants concerned age, non-verbal intelligence and language. To confirm comparability and internal validity of the sample, both non-verbal intelligence and Mean Length of Utterance(w) (MLUw) were measured to ensure that the participants belonged to the developmental category declared. In addition, the Greek version of the Children's Communication Checklist (CCC-2, Georgiou and Spanoudis, 2021; Bishop, 2003) was completed by the parents of all participants in order to further confirm DLD and ASD diagnoses.

The selection of participants of clinical groups was based on the current diagnostic framework in Greece, as implemented by the competent public institutions (e.g., Center for interdisciplinary assessment—counseling and support, Medical and Pedagogical Centers), which assign diagnoses according to official taxonomic systems (e.g., ICD-10, DSM-5) using relevant psychometric tools. However, for research validity, we ensured that only children with a clear and distinct diagnostic profile, without comorbidities, according to health professionals' reports and relevant assessments, were included in this study. To ensure relative homogeneity in language profiles, we included only children without intellectual disability, with no history of minimally verbal development and verbal language was the primary mode of communication.

Thus, the inclusion criteria for all participants in all groups were as follows: (a) monolingual Greek speakers; (b) aged 6–8 years; (c) non-verbal intelligence 85 and above. Participants in all groups were matched for age and sex.

Regarding the TD group, participants came from primary schools. Also, (a) their MLU(w) was greater than or equal to 6.0 (Rice et al., 2010); (b) General Communication Composite and Social-Interaction Deviance Composite based on the CCC-2 were above 55 and above 8 respectively (Norbury et al., 2004); (c) they did not have any special educational needs; (d) they performed well in the subjects of the school curriculum overall, according to their teachers.

Regarding the ASD group, participants came from special kindergartens, primary schools and special education centers and had an official diagnosis for ASD, High Functioning Autism, Non-typical Autism. They also followed a needs-based intervention program. High-functioning autism and non-typical autism were subsumed under the ASD label provided that participants met the language criteria set in the study. Specifically, (a) Mean Length of Utterance (MLUw) (Rice et al., 2010) was greater than or equal to 4.0; (b) General Communication Composite and Social-Interaction Deviance Composite based on the CCC-2 were below 55 and below 8 respectively (Norbury et al., 2004).

Regarding the DLD group, participants came from primary schools and special education centers and had an official diagnosis for language disorders with characteristics that compose the DLD profile. They also followed a needs-based intervention program. Inclusion followed ICD-11 criteria and required a diagnosis based on persistent language difficulties not explained by other neurodevelopmental conditions. To reduce internal heterogeneity, only children with combined expressive and receptive disorders were included. Additionally, the following were also taken into account: (a) Mean Length of Utterance (MLUw) (Rice et al., 2010) was greater than or equal to 4.0; (b) General Communicative Composite and Social-Interaction Deviance Composite based on the CCC-2, were below55 and above 8 respectively (Norbury et al., 2004).

The exclusion criteria were as follows:

Participants were excluded from the study if (a) they did not meet the age, language or cognitive inclusion criteria; (b) they had comorbidity with other developmental or mental disorders; (c) they had a history of neurological impairment or severe sensory impairment; (d) they had articulation or voice disorders that could affect the results. In addition, for both clinical groups, participants were excluded if they did not have a diagnosis of the disorder (ASD, DLD) from an official public agency.

In terms of socio-demographic characteristics, all participants lived in small towns and villages in Greece. The families had similar socioeconomic and educational levels, as shown in the questionnaires completed by the participants' parents. Therefore, we consider the sample to be relatively homogeneous in terms of socioeconomic background, which limits the influence of possible confounding factors (Table 1).

TABLE 1  Socio-demographic profile of mothers in the sample (%)


	Parental educational level
	Percentage %
	Parental occupation
	Percentage %





	Primary Education
	10.7
	Public sector employees
	28



	Secondary Education
	50.7
	Private sector employees
	24



	University degree (Bachelor)
	36
	Self-employed/ Farmers/ Business owners
	16



	Postgraduate degree (Master/PhD)
	2.7
	Unemployed/ Homemakers/ Other
	32







2.2 Measures

For the purposes of this study, measures were initially administered for the selection and matching of the sample, followed by the measures used for the main research.


2.2.1 Measures for selection and matching of the sample

MLU(w) and non-verbal intelligence were measured, while the CCC-2 was completed by the parents of participants in order to simulate the sample. The number of morphemes or words that children use in each spontaneous expression is one of the most reliable indicators of language acquisition and is called Mean length of Utterance (MLU) (Ezeizabarrena and Garcia Fernandez, 2018). The MLU measurement demonstrates the language level at which the individual is at and is used to diagnose language disorders in children either as a measure to evaluate the effects of an intervention aimed at addressing language difficulties (Eisenberg et al., 2001; Tager-Flusberg et al., 2009) or as a factor for matching clinical groups in research studies (Rice et al., 2010). The MLU value is obtained by calculating the total number of produced morphemes (MLUm) or words (MLUw) divided by the total number of words in the utterance (Rice et al., 2010). For the present study conducted in Greek, the measurement of Mean Length of Utterance- Word (MLUw) was chosen, as in languages with high morphosyntactic complexity, such as the Greek language, it is considered more appropriate than the measurement of Mean Length of Utterance- Morpheme (MLUm) (Arif and Bol, 2008). For the purpose of the study, 50 sentences of the participants were collected through free discussion with them and divided by the words used in each utterance.

Additionally, to measure non-verbal intelligence, the Raven's Colored Progressive Matrices (CPM) (Raven et al., 1998) was used. Raven's Colored Progressive Matrices is addressed to children aged 4 to 12 years, is not influenced by cultural or linguistic factors, as no language responses are required and the verbal instructions given by the examiner are limited, and is standardized for the Greek population (Sideridis et al., 2015). In addition, Raven's Colored Progressive Matrices (Sideridis et al., 2015) showed high internal consistency (Cronbach's a = 0.90). Reliability was measured by the test-retest method and showed high levels of shared variance between the two measurements (R2 = 73.4%)

Finally, CCC-2 (Bishop, 2003) is a 70-question questionnaire completed by parents or teachers who have known the child for at least 6 months. The questionnaire has been used in order to identify different communication profiles in children with DLD and ASD (Andrés-Roqueta et al., 2021; Creemers and Schaeffer, 2022; Gorman et al., 2016; Schaeffer, 2018) as it has been shown to effectively differentiate between structural language disorders and pragmatic difficulties (Norbury et al., 2004). It concerns children aged 4 to 16 years. The 70 questions of the questionnaire are grouped into 10 subscales concerning: (A) Speech, (B) Syntax, (C) Semantics, (D) Coherence, (E) Inappropriate onset, (F) Stereotyped language, (G) Use of context, (H) Non-verbal communication, (I) Social relationships and (J) Interests and assess General Communication Competence and Social-Interaction Deviance Composite. Respondents are asked to respond about how often they observe various linguistic, pragmatic and social behaviors in children. On the General Communicative Composite, typically developing children receive a score >55, while a score < 55 probably indicates difficulties in structural language. Regarding, the Social-Interaction Deviance Composite, a negative score (< 0) indicates pragmatic and social difficulties. In particular, according to Norbury et al. (2004), the performance of children with ASD does not exceed 8 points, while the performance of children with ASD on this scale is usually above 8. The internal consistency of the questionnaire is Cronbach' a = 0.80–0.87, while the reliability is r~0.80 (Norbury et al., 2004).



2.2.2 Measures of the main research

Regarding the main research, structural language was examined in all three groups by using standardized tests assessing their skills in phonological awareness, morphosyntax and expressive vocabulary. Phonological skills were assessed using subscales from the Test for the Detection and Investigation of Reading Difficulties (Porpodas, 2007). For the assessment of morphology and syntax, scales from the Diagnostic Test of Linguistic Intelligence (DTGL) for school-age children (Stavrakaki and Tsimpli, 2000) were administered, while expressive vocabulary was assessed using the lexical scale from WISC-V.

The Test for Detection and Investigation of Reading Difficulties (Porpodas, 2007) is a detective and investigative test that addresses reading difficulties during the most critical period of a child's age for the acquisition of reading. The purpose of this test is both to identify children who are likely to have difficulties in learning to read (when administered to kindergarten children) and to investigate the level of the individual main cognitive-linguistic factors of reading that are likely to be related to reading difficulties (when administered to children in the first two grades of primary school). The Test for Detection & Investigation of Diagnostic Difficulties (Porpodas, 2007) is standardized and it showed internal consistency (Cronbach's a = 0.60–0.79). It consists of 9 scales, some of which are administered only to primary school students, some of which are administered only to kindergarten students and some of which are administered to both age groups. The test may be administered as a whole or partially, depending on the circumstances of the test and the skills that need to be assessed. For the purposes of this study, the two scales assessing phonological awareness (phoneme segmentation and phoneme deletion) were administered. Each of the two scales consists of 24 pseudowords of increasing difficulty. The pseudowords have been selected in such a way that they include the phonemes of the Greek language in various simple combinations at the syllabic level. In the phoneme segmentation scale, pseudowords of two to seven phonemes and pseudowords of one, two or three syllables are included. The examiner reads out each pseudoword and the candidate is asked to break it down into phonemes by tapping his/her pencil on the table. The phoneme deletion scale includes pseudowords of one syllable, each of which contains between 2 and 4 phonemes. The examiner reads a pseudoword and the candidate is asked to delete either the initial or the final phoneme and to pronounce the remaining part of the pseudoword (excluding the deleted phoneme).

The Diagnostic Test of Language Intelligence is a test that assesses the language skills of children in terms of levels of language development, determining their language age and identifying cases of deviations from normal language development. The test assesses three levels of language performance: production, comprehension and repetition. The test is designed for school-age children (6–12 years old), testing the production of clitic and productive morphology and syntax, the understanding of meta-linguistic concepts, syntactic structures and thematic roles, text comprehension and repetition of syntactic structures (Stavrakaki and Tsimpli, 2000). In the present study, scales related to morphology and syntax were administered. Specifically, the following were used: (a) The scale of clitic morphology; (b) the scale of productive morphology; (c) the scale of syntax; (d) the scale of understanding morphology/syntax; and (e) the scale of recalling syntactic structures. This test was chosen because it is standardized, it is intended for the age groups studied in the present research and provides a full assessment of the morphological and syntactic language development of the examinees. The internal consistency of the test, as calculated through Cronbach's a, was 0.78, while the Guttman split-half reliability coefficient was 0.75, indicating good consistency of the individual questions. In terms of validity, Spearman's correlation coefficient was used between the performance of the groups in the different sections of the test. A statistically significant positive correlation was found (p < 0.001), supporting the structural validity of the instrument.

Finally, the WISC-V lexical scale was chosen because it examines the depth and breadth of vocabulary, while it is standardized to the Greek population. WISC-V demonstrated high reliability (internal consistency: subtests 0.79–0.91) and validity through confirmatory factor analysis, supporting the factorial structure of the test. It is also important to note that Weschler's scales have a dominant role in assessing special populations, such as individuals with language disorders and pervasive developmental disorders (Vogindroukas and Zikopoulou, 2009).




2.3 Procedure

For the implementation of this research, a certificate of approval was granted by the Internal Ethics Committee of the Department of Special Education of the University of Thessaly (protocol number 937), as well as the required permission from the Institute of Educational Policy and from the Ministry of Education, Religious Affairs and Sports separately from each competent Department (Special and General Education) (protocol number: Φ15/83926/EK/100881/Δ1). Additionally, permission was secured from the school principals for the researcher's access to public schools and the administration of research measures to participants. Furthermore, written consent was obtained from parents, both for their children's participation in the study and for the publication of the research findings.

The evaluation process included three visits to schools and special education centers. At the first meeting, the school principal or the special education center manager was informed about the aims of the study, the tests to be administered and the duration of each evaluation. After obtaining the consent of the teachers' association, parents were informed and, if they agreed to their children's participation in the study, they signed a consent form and a form with their demographic data.

Then, the day and time of the next meeting was set, during which the Raven's Colored Progressive Matrices (CPM) test (Sideridis et al., 2015) was administered individually and the MLU(w) was measured through free discussion with the participants. For those students who met the criteria set in terms of non-verbal intelligence and MLU(w), a third session was set, during which the main research tests were administered. An additional session was scheduled for the administration of the main research test for participants who were observed to exhibit signs of fatigue.

Participants were assessed individually in a silent classroom in one or two sessions. The total duration of the assessment was approximately 1 h for each participant. Prior to administration, clear instructions in simple words and examples were given to the participant so that they could understand what each test was asking for. No additional information or assistance was given during the administration. However, comments were made encouraging the participation of children, and at the end of each test, the participants were asked if they would like to take a short break. At the end of the assessment, the score that the participants obtained on each test was calculated and standard scores were calculated for the tests where this was possible.

Statistical analysis was carried out using the statistical analysis software Statistic Package for Social Sciences (SPSS v25). Initially, descriptive analyses of the quantitative data were conducted and the Mean Score (M), the Standard Deviation (SD) and the range of variables were calculated. Subsequently, a normality test (One Sample Kolmogorov Smirnov Test) was carried out separately for each group of children (TD, ASD, DLD) in order to check whether the variables met the conditions of normal distribution or not, in order to select the appropriate statistical test to determine the presence or absence of statistical significance in the research data. Specifically, as the variables did not meet the conditions of normal distribution, the non-parametric Kruskal-Wallis test was chosen to compare the performance of the three groups. In addition, pairwise comparisons of the groups were then made to check for statistical significance in each pair. For this purpose, variables that met normal distribution were subjected to the parametric t-test, while those that did not meet normal distribution were subjected to the non-parametric Mann-Whitney U test.




3 Results

The present study involved 75 children, divided into three groups; 25 children with ASD; 25 children with DLD; and 25 children of typical development. The groups were matched based on the age and sex of the participants. Each group consisted of 25 children aged 6–8 years (mean = 84.10 months), while 68% of the participants were boys (N = 17) and 32% were girls (N = 8).

The mean age of participants with TD was 84.09, the mean age of participants with DLD was 84.09 and the mean age of participants with ASD was 84.19. In terms of non-verbal intelligence, children with TD had a mean score of 89.40, children with DLD had a mean score of 88.20 and children with ASD had a mean score of 89.80. Finally, regarding MLU(w), children with TD had higher mean score (M = 6.56) than children with DLD (M = 4.37) and children with ASD (M = 5.79) (Table 2).

TABLE 2  Means and Standard Deviations of age, non-verbal intelligence and MLUw of the participants.


	
	TDa (n = 25)
	ASDb (n = 25)
	DLDc (n = 25)



	M
	SD
	M
	SD
	M
	SD





	Age (months)
	84.09
	6.716
	84.19
	6.55
	84.09
	6.72



	Non-verbal intelligence
	89.40
	3.905
	89.80
	4.20
	88.20
	4.54



	MLU(w)d
	6.56
	0.25
	5.79
	0.82
	4.37
	0.10



	CCC-2e
	GCC
	77.08
	4.85
	37.52
	11.38
	35.40
	3.81


 
	SIDC
	6.36
	9.35
	−7.08
	9.35
	7.16
	1.16




aTD = typical development.

bASD = autism spectrum disorder.

c. DLD = developmental language disorder.

dMLUw = mean length of utterance (word).

eCCC-2 = children's communication checklist; GCC = general communication composite; SIDC = social-interaction deviance composite.



Kruskal-Walli's analysis was performed to compare the three groups with each other. Table 3 presents the descriptive data on the performance of the children in the three groups on structural language, as well as the statistical significance between the groups on this measurement. Specifically, the results of the study as presented in Table 3, showed that there was a statistically significant difference in phonological awareness between the three groups (TD M = 20.80, SD = 3.12; DLD M = 12.32, SD = 3.86; ASD M = 18.20, SD = 4.01). Also, there was a statistically significant difference regarding morphosyntax between the three groups (TD M = 82.96, SD = 4.23; DLD M = 31.00, SD = 7.84; ASD M= 45.88, SD= 13.54). Finally, there was a statistically significant difference concerning expressive vocabulary (TD M = 11.24, SD = 1.67; DLD M = 6.52, SD = 1.78; ASD M = 7.84, SD = 2.84). As presented above analytically statistical analysis showed a statistically significant difference between the three groups on all measures related to structural language (p < 0.001) with the clinical groups exhibiting lower performance than the control group (TD children). A comparative representation of the scores of participants across the three measurements and between the groups is presented in Figure 1.

TABLE 3  Performance of the TD, DLD and ASD groups in structural language.


	
	TDa (n = 25)
	DLDb (n = 25)
	ASDc (n = 25)
	p
	H



	M
	SD
	M
	SD
	M
	SD





	Phonology
	20.80
	3.12
	12.32
	3.86
	18.20
	4.01
	< 0.001***
	37.63



	Morphosyntax
	82.96
	4.23
	31.00
	7.84
	45.88
	13.54
	< 0.001***
	57.07



	Expressive vocabulary
	11.24
	1.67
	6.52
	1.78
	7.84
	2.84
	< 0.001***
	39.52




aTD = typical development.

bDLD = Developmental language disorder.

cASD = autism spectrum disorder.

*** p < 0.001.




[image: Bar chart comparing phonology, morphosyntax, and expressive vocabulary among TD, DLD, and ASD groups. Morphosyntax shows the highest score in TD, while phonology is similar across all groups. Expressive vocabulary scores are low for all.]
FIGURE 1
 Performance of the ASD, DLD and TD groups on tests examining structural language.


In addition, pairwise comparisons between groups were performed using independent samples t-tests and Mann-Whitney U tests, depending on the normality of the data.

Regarding the first hypothesis, children with DLD are expected to perform lower on all tests that examine structural language than typically developing children. The results indicated lower performance for DLD group across all measurements. Specifically, statistically significant differences were observed regarding phonology (TD M = 20.80, SD = 3.12; DLD M = 12.32, SD = 3.86), morphosyntax (TD M = 82.96, SD=.23; DLD M = 31.00, SD = 7.84), and expressive vocabulary (TD M = 11.24, SD = 1.67; DLD M = 6.52, SD = 1.78) (Table 4).

TABLE 4  Comparison of the DLD and TD groups regarding structural language.


	
	DLDa (n = 25)
	TDb (n = 25)
	p
	U-test
	t



	M
	SD
	M
	SD





	Phonology
	12.32
	3.86
	20.80
	3.12
	< 0.001***
	24.00
	



	Morphosyntax
	31.00
	7.84
	82.96
	4.23
	< 0.001***
	0.000
	



	Expressive Vocabulary
	6.52
	1.78
	11.24
	1.67
	< 0.001***
	
	9.68




aDLD = developmental language disorder.

bTD = typical development.

***p < 0.001.



Regarding the second hypothesis, children with ASD are expected to perform lower on all tests examining structural language than typically developing children. The comparison of the TD group and the group with ASD revealed lower performance for children with ASD, while also showed statistically significant differences between the performance of the two groups, as shown in Table 5. Specifically, in the performance of Morphosyntax (TD M = 82.96, SD = 4.23; ASD M = 45.88, SD = 13.54) and expressive vocabulary (TD M = 11.24, SD = 1.67; ASD M = 7.84, SD = 2.84) the statistical significance was p < 0.001, while that of Phonological Awareness was p = 0.02 (TD M = 20.80, SD = 3.12; ASD M = 18.20, SD = 4.01).

TABLE 5  Comparison of the ASD and TD groups regarding structural language.


	
	ASDa (n = 25)
	TDb (n = 25)
	p
	U-test



	M
	SD
	M
	SD





	Phonology
	18.20
	4.01
	20.80
	3.12
	0.02*
	188.00



	Morphosyntax
	45.88
	13.54
	82.96
	4.23
	< 0.001***
	0.00



	Expressive Vocabulary
	7.84
	2.84
	11.24
	1.67
	< 0.001***
	92.50




aASD = autism spectrum disorder.

bTD = typical development.

*p ≤ 0.05

***p < 0.001.



According to the third hypothesis, children with ASD are expected to perform higher on tests examining phonology and morphosyntax than children with DLD. As shown in Table 6, the comparison of the two clinical groups also showed statistically significant differences in phonology and morphosyntax with the group with ASD performing higher than the group with DLD. More specifically, the measure for Phonological Awareness (DLD M = 12.32, SD = 3.86; ASD M = 18.20, SD = 4.01) and Morphosyntax (DLD M = 31.00, SD = 7.84; ASD M = 45.88, SD = 13.54) gave a statistical significance of p < 0.001.

TABLE 6  Comparison of the ASD and DLD groups regarding structural language.


	
	ASDa (n = 25)
	DLDb (n = 25)
	P
	U-test



	M
	SD
	M
	SD





	Phonology
	18.20
	4.01
	12.32
	3.86
	< 0.001***
	88.00



	Morphosyntax
	45.88
	13.54
	31.00
	7.84
	< 0.001***
	99.50



	Expressive Vocabulary
	7.84
	2.84
	6.52
	1.78
	0.03*
	19.50




aASD = autism spectrum disorder.

bDLD = developmental language disorder.

*p ≤ 0.05.

***p < 0.001.



Finally, as regards the fourth hypothesis, children with ASD are expected to perform similarly to children with DLD on the test examining expressive vocabulary. The results indicated that ASD group performed higher than the DLD group (DLD M = 6.52, SD = 1.78; ASD M = 7.84, SD = 2.84) with a statistical significance of p = 0.03.



4 Discussion

The purpose of this study was to investigate and compare abilities and weaknesses in structural language of Greek-speaking children with ASD and DLD. The specific aims set were to identify the strengths and deficits of children with ASD and children with DLD in structural language (phonology, morphosyntax and expressive vocabulary) as compared to typically developing children in this area, and to compare the performance of the two clinical groups in structural language skills. The results of this study indicate that DLD population performed poorer in almost all measurements compared to ASD population. In addition, both children with ASD and children with DLD exhibited impairments in structural language as compared to TD children.

Our first research hypothesis states that children with DLD will present lower performance on all tests that examine structural language than typically developing children. The results of the study showed deficits for the DLD group as compared to their TD peers on phonology, morphosyntax and expressive vocabulary and are consistent with previous studies examining structural language in the DLD population. More specifically, Botting (2020) found that children with DLD have difficulties in structural language, while the development of structural language is slower in the DLD population as compared to typically developing children. Similarly, Andrés-Roqueta et al. (2021) found that children with DLD had more structural language difficulties than their TD peers. Regarding the phonological development of the DLD population, Georgiou and Theodorou (2023) investigating Greek-speaking children with DLD, concluded that children with DLD had significant difficulties in discriminating voicing contrasts, while Moraleda-Sepúlveda et al. (2022), who investigated the phonological awareness of children with DLD, found that they had difficulties in both phonemic and syllabic awareness. In a recent study in the Greek language, Georgiou and Theodorou (2025) presented evidence that young children with DLD exhibited more phonological difficulties than children with TD, while Mengisidou and Marshall (2019) suggested that children with DLD show clear deficits in phonological processing skills, particularly in phonological processing and phonological representations.

In terms of morphological and syntactic development, Stanford and Delage (2020) concluded that children with DLD had more deficits in morphosyntactic skills than their TD peers, while Deevy and Leonard (2018) claimed that children with DLD exhibited weaker knowledge of tense/agreement forms in their speech. Our results also align with those of Abdalla and Mahfoudhi (2023) who found morphological deficits in children with DLD as compared to a language-matched TD group and a chronologically age-matched TD group, as children with DLD presented difficulties regarding the correct use of third-person verb agreement. In addition, Calder et al. (2022) revealed the presence of difficulties in morphosyntax in children with DLD, while Georgiou and Theodorou (2023) found that children with DLD exhibited deficits also in grammar.

Finally, concerning vocabulary of the DLD population, our findings agree with those of Pijnacker et al. (2017) who showed that the expressive vocabulary of children with DLD is deficient as compared to that of their TD peers. Similarly, Jackson et al. (2021) observed a clear deficit in expressive vocabulary and in word learning in children with DLD, a finding that has also been identified by Ghawi-Dakwar and Saiegh-Haddad (2024) who investigated word learning in Arabic-speaking children with DLD. Difficulties in the vocabulary of children with DLD were also noted by Sandgren et al. (2021) studying their lexical knowledge in comparison to typically developing peers. Therefore, the first research hypothesis was confirmed, reinforcing the findings of previous studies that documented deficits in phonology, morphology, syntax and vocabulary in the DLD population.

The second hypothesis states that children with ASD are expected to perform lower on all tests examining structural language than typically developing children. The results showed that children with ASD exhibited more deficits in structural language as compared to their TD peers and therefore are in line with previous research investigating the structural language of children with ASD. In particular, Boo et al. (2022) found that children with ASD demonstrated lower complexity in structural language as compared to children with typical development. Regarding phonological abilities, Zarokanellou et al. (2023) concluded that Greek-speaking children with ASD produced more errors in their speech than typically developing children, and deficits were observed in terms of phonological representations. In addition, Alnemr (2022) showed that children with ASD presented difficulties in phonological awareness, while Dynia et al. (2019) also observed impaired phonological awareness skills in children with ASD.

Regarding morphosyntactic abilities of ASD population, our findings agree with those of Meir and Novogrodsky (2020) who found deficits in the syntactic skills of children with ASD and those of Durrleman et al. (2017b) who showed difficulties in morphosyntax for children with ASD. In addition, Ramírez-Santana et al. (2019) observed morphosyntactic deficits in children with ASD, while Al-Hassan and Marinis (2021) found that children with ASD exhibited deficits in grammatical abilities as compared to their TD peers.

In terms of vocabulary, our results align with those of Liu et al. (2025) who found that children with ASD exhibited lower overall language production and weaker expressive vocabulary that their TD peers. Kover et al. (2013) found that children with ASD showed deficits in terms of perceptual vocabulary as compared to their TD peers. Deficits in the semantic development of children with ASD were also highlighted by Di Stefano et al. (2019) in their research. In addition, Hart and Curtin (2023) observed that children with ASD exhibited slower developmental trajectories of vocabulary and showed significant differences as compared to children with typical development. Thus, the second research hypothesis was confirmed strengthening existing research on phonological, morphosyntactic and semantic difficulties of children with ASD.

Our third hypothesis was that children with ASD would perform higher on tests examining phonology and morphosyntax than children with DLD. The results showed that children with DLD exhibited more deficits in phonology and morphosyntax than children with ASD. The results of the present study are consistent with those of Riches et al. (2011) who found differences in the language skills between children with DLD and children with ASD and they claim that the two populations have different language profile, but do not exclude a small degree of overlap. Moreover, de la Torre Carril et al. (2021) found that the structural language of school-aged children with DLD was less developed than that of age-matched children with ASD. More specifically, the results are in agreement with previous research that studied the phonological developmental in children with ASD in comparison to children with DLD. Ramírez-Santana et al. (2019) concluded that children with DLD exhibited more profound phonological deficits. Same results were found by Hill et al. (2015), investigating phonological skills, as they observed differences between ASD and DLD in terms of verbal memory and pseudoword repetition, possibly indicating that different mechanisms are involved in language learning in the two disorders. Different cognitive profiles, which probably also affect language skills, are also suggested by Taylor et al. (2014). In addition, the review by Wolk et al. (2016) showed that findings on the phonological development of children with ASD are conflicting and they concluded that some children with ASD use typical phonological processes, while others do not show phonological deficits.

In terms of morphosyntactic abilities, the results of the present study are in line with Craig and Trauner (2017), who showed significant differences between the two groups, with individuals with DLD making more grammatical errors than children with ASD. Additionally, Sukenik and Friedmann (2018) investigated the syntactic skills of children with ASD and DLD and, although the results revealed similar performance in terms of overall scores for children in the two groups across all tests, however, when examined in terms of the type and form of incorrect responses made by participants, significant differences were found between the two groups. Specifically, the two groups differed in terms of the type of syntactic errors as well as in terms of consistency in performance. The errors of the children with DLD were observed in specific sentence types, whereas the errors of the children with ASD were not consistent in terms of sentence types. Furthermore, Creemers and Schaeffer (2022) found differences between children with ASD and children with DLD on tests that examined grammar, while Schaeffer (2018) did not find any similarities in the structural language of children with ASD and children with DLD and concluded that there is no overlap in the language profile of the two disorders.

On the other hand, the results of the present study are not in line with Huang and Finestack (2020), who investigated the morphosyntactic skills of children with DLD and children with ASD and did not find any differences between them. The differences in the findings between our study and those of the study of Huang and Finestack (2020) could be attributed to the fact than in their study they only included children with ASD and language difficulties. In addition, Durrleman et al. (2017a) concluded that there are similarities in morphosyntax between individuals with DLD and individuals with ASD. However, in the study by Durrleman et al. (2017a), participants also had similar performances on tests that examined Theory of Mind, a skill that, according to Spanoudis (2016), is related to morphosyntactic development. Therefore, the third research hypothesis was confirmed, reinforcing the existing research on the phonological and morphosyntactic skills of the two clinical populations.

According to the fourth hypothesis, children with ASD are expected to perform similarly to children with DLD on the test examining expressive vocabulary. According to the results, the performance of children with ASD was not similar to that of children with DLD. This finding contradicts findings from previous studies examining the semantic abilities of the two clinical groups. In particular, Félix et al. (2024) suggested that there is an overlap of language phenotypes in terms of lexical knowledge. Similar conclusions were reached by Haebig et al. (2015) who found similarities in the lexical-semantic knowledge of children with ASD and children with DLD. In addition, McGregor et al. (2012) suggested similarities in semantic development between the two populations. Furthermore, de la Torre Carril et al. (2021) found similar performance on semantics between children with ASD and children with DLD. Whitehouse et al. (2008) also found similar performance between the two populations in terms of semantic skills, as did Georgiou and Spanoudis (2021) in their study in the Greek language. Nevertheless, despite the observed similarities, it has been found that children with ASD showed stronger performance in lexical depth, word associations, and structures as compared to children with DLD (Lloyd et al., 2006; Loucas et al., 2013; Manolitsi and Botting, 2011), while Bekmurat et al. (2024) suggested that there is variation in the semantic skills of children with ASD. Specifically, some children with ASD indicated high proficiency and other children with ASD presented lower levels of vocabulary. In addition, Auza-Benavides et al. (2024) confirm the variation observed across these populations, while simultaneously they found distinct vocabulary profiles across DLD and ASD. Therefore, the fourth research hypothesis regarding expressive vocabulary of children with DLD and children with ASD was not confirmed.

The different results between our study and previous research concerning expressive vocabulary of children with DLD and children with ASD are probably due to the heterogeneity in the language profiles of the children of the two populations in our study, especially in the ASD group. The groups were matched for age and non-verbal intelligence. MLU(w) was measured in all participants to prevent large variations within groups, however there was no matching of participants in terms of MLU(w). Consequently, the ASD group had a higher mean score on MLU(w) than the DLD group, which probably affected the ASD group's performance on verbal knowledge.

The findings of the present study revealed impairments in structural language for both clinical populations as compared to their typically developing peers. In addition, considerable differences in their deficits were observed between children with ASD and children with DLD. Both clinical groups indicated deficits in phonology, morphosyntax and expressive vocabulary as compared to the TD group. However, children with DLD appear to have more deficits than children with ASD in terms of structural language. Importantly, the deficits of children with DLD and children with ASD in the Greek language are in line with research that has been conducted in other languages in previous studies.

The differences in language skills between ASD and DLD can be attributed to the fact that children with DLD usually show broader structural language impairments, whereas some children with ASD, particularly those without a co-occurring language disorder, may show relatively preserved structural language skills despite pragmatic difficulties. In the present study, comorbidity with another disorder was an exclusion criterion for both clinical groups.

Furthermore, according to the findings, the present study does not support the hypothesis of a common etiology or overlap between the two clinical populations. On the other hand, previous research has observed a common biological basis and genetic overlap between the neurodevelopmental disorders (Nisiotou and Vlachos, 2014; van Wijngaarden et al., 2024; Vernes et al., 2008). Consequently, investigating the language phenotype of ASD and DLD through the assessment of language skills is probably not able by itself to provide a response to the hypothesis regarding a common etiology between the two clinical populations.


4.1 Implications

Through the present study, an effort was made to strengthen the findings on structural language in ASD and DLD. The investigation of structural language in Greek populations with neurodevelopmental disorders, specifically in children with ASD and DLD, as well as the comparison of the two clinical groups, provides important data that can contribute to a clearer understanding of their language profiles. Specifically, due to the particular characteristics of the Greek language, the investigation of language skills in phonology, morphosyntax and expressive vocabulary offers a cross-linguistic perspective, allowing comparison with other languages and contributing to the understanding of the common and differentiated language difficulties faced by the ASD and DLD populations. This approach can enhance diagnosis and intervention, taking into account the linguistic specificities of each language.

More specifically, given that children with DLD performed significantly lower not only compared to typically developing peers, but also compared to children with ASD, assessment strategies aimed at detecting DLD should focus on key structural language domains, including phonological awareness, morphosyntactic abilities and expressive vocabulary. Hence, diagnostic protocols and measures for DLD should incorporate more accurate and sensitive tasks examining multiple levels of language structure, so that a detailed profiling of the children's language profile is possible for the early diagnosis of DLD and its differentiation from other neurodevelopmental disorders.

Additionally, given some common elements that ASD and DLD present in terms of language profile, their separation is often difficult, resulting in the diagnoses given being inaccurate and, thus, the interventions followed being inappropriate. Therefore, the findings of the present study can be used to create axes of observation or diagnostic tools for the assessment of language skills in the Greek language, while simultaneously suggesting guidelines for the differentiation of the two disorders, reducing the risk of diagnostic confusion.

In addition, the findings provide information which can be used for the design and implementation of interventions tailored to the language needs of each population. These interventions can enhance structural language, improving both comprehension and production of speech, while also contributing to the improvement of the communicative competence and social interaction of individuals with ASD and DLD.



4.2 Limitations and future research

There are some limitations in the present study that need to be considered. A limitation of the present study that the three groups of participants (ASD, DLD, and TD) were matched for chronological age and sex, but not matched for language abilities. In the study, participants' MLU(w) were measured to limit large language variations between groups and for both clinical groups, MLU(w) was defined as 4 or higher. However, no one-to-one matching of participants was applied, nor were children with ASD and language difficulties separated from those with ASD without language difficulties. Future research could include comparisons between four distinct groups: children with ASD and language difficulties, children with ASD without language difficulties, children with DLD, and typically developing children, allowing for a more detailed analysis of linguistic differences and similarities between them.

The small number and the limited age range of the participants in all three groups could also be considered as a limitation of the study. In general, small samples do not allow generalization of the findings which need to be replicated with larger samples in order to be confirmed. Further research on language development in ASD and DLD populations could be conducted with a larger number of participants, so that the results are more reliable and generalizable. Also, a broadening of the age range of participants would allow the trajectory of language development to be observed at different developmental stages, providing valuable information on the differences between the two populations in language ability as they grow older. Finally, it would be useful to conduct comparative research with other neurodevelopmental disorders, in order to better understand the common and differentiated language difficulties observed in these populations.

Finally, a limitation of this research is the reliance on accuracy scores without qualitative analysis of error patterns. Qualitative differences in language behavior may reveal strategies or vulnerabilities of specific groups in structural language. Future research should incorporate qualitative analyses and, where feasible, dynamic assessment procedures to better capture underlying language profiles.




Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving humans were approved by Ethics Committee of University of Thessaly. The studies were conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation in this study was provided by the participants' legal guardians/next of kin.



Author contributions

GA: Writing – review & editing, Writing – original draft, Supervision, Methodology. VL: Data curation, Methodology, Formal analysis, Conceptualization, Project administration, Writing – original draft, Software, Writing – review & editing. VA: Formal analysis, Data curation, Writing – original draft, Software, Writing – review & editing.



Funding

The author(s) declare that no financial support was received for the research and/or publication of this article.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The author(s) declare that no Gen AI was used in the creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this article has been generated by Frontiers with the support of artificial intelligence and reasonable efforts have been made to ensure accuracy, including review by the authors wherever possible. If you identify any issues, please contact us.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 Abdalla, F., and Mahfoudhi, A. (2023). Verb agreement production in Arabic-speaking children with developmental language disorder. Lang. Acquis. 31, 224–245. doi: 10.1080/10489223.2023.2231924

 Adams, C. (2002). Practitioner review: the assessment of language pragmatics. J. Child Psychol. Psychiatry 43, 973–987. doi: 10.1111/1469-7610.00226

 Aguilar-Mediavilla, E. M., Sanz-Torrent, M., and Serra-Raventós, M. (2002). A comparative study of the phonology of pre-school children with specific language impairment (SLI), language delay (LD) and normal acquisition. Clin. Ling. Phonetics 16, 573–596. doi: 10.1080/02699200210148394

 Alexiadou, A., and Anagnostopoulou, E. (2000). Greek syntax: a principles and parameters perspective. J. Greek Ling. 1, 171–222. doi: 10.1075/jgl.1.09ale

 Al-Hassan, M. A., and Marinis, T. (2021). “Sentence repetition in children with autism spectrum disorder in Saudi Arabia: an investigation of morphosyntactic abilities”, in Experimental Arabic Linguistics (Amsterdanm: John Benjamins Publishing Company), 143–176. doi: 10.1075/sal.10.06alh

 Alnemr, M. A. (2022). Profiles of phonological awareness skills in young children with autism spectrum disorders, language impairment, and their typically developing peers. J. Posit. Sch. Psychol. 6, 842–852.

 Alt, M., Plante, E., and Creusere, M. (2004). Semantic features in fast-mapping: performance of preschoolers with specific language impairment versus preschoolers with normal language. J. Speech Lang. Hear. Res. 47, 407–420. doi: 10.1044/1092-4388(2004/033)

 American Psychiatric Association (APA). (2013). Diagnostic and Statistical Manual of Mental Disorders, 5th Edn. Washington, DC: American Psychiatric Association. doi: 10.1176/appi.books.9780890425596

 Andreou, G. (2012). Language: Theoretical and Methodological Approach. Athens: Pedio.

 Andreou, G., and Aslanoglou, V. (2022). Written language production in children with developmental language disorder. Front. Psychol. 13:833429. doi: 10.3389/fpsyg.2022.833429

 Andreou, G., Aslanoglou, V., Lymperopoulou, V., and Vlachos, F. (2023). Morphological and phonological errors in the written language production of children with DLD. Eur. J. Spec. Needs Educ. 39, 235–248. doi: 10.1080/08856257.2023.2207055

 Andreou, G., Lymperopoulou, V., and Aslanoglou, V. (2022). Developmental language disorder (DLD) and autism spectrum disorder (ASD): similarities in pragmatic language abilities. A systematic review. Int. J. Dev. Disabilities 1–15. doi: 10.1080/20473869.2022.2132669

 Andrés-Roqueta, C., Garcia-Molina, I., and Flores-Buils, R. (2021). Association between CCC-2 and structural language, pragmatics, social cognition, and executive functions in children with developmental language disorder. Children 8:123. doi: 10.3390/children8020123

 Apel, K., Diehm, E., and Apel, L. (2013). Using multiple measures of morphological awareness to assess its relation to reading. Topics Lang. Disord. 33, 42–56. doi: 10.1097/TLD.0b013e318280f57b

 Arif, H., and Bol, G. W. (2008). Counting MLU in morphemes and MLU in words in a normally developing child and child with a language disorder: a comparative study. Dhaka Univ. J. Ling. 1, 167–182.

 Aslanoglou, V., Andreou, G., Vlachos, F., and Lymperopoulou, V. (2023). “Writing skills of individuals with developmental language disorder (DLD)”, in Developmental Language Disorders in Childhood and Adolescence, ed. D. Katsarou (Hershet, PA: IGI Global), 323–337. doi: 10.4018/979-8-3693-0644-4.ch024

 Auza-Benavides, A., Márquez-Caraveo, M. E., Murata, C., and Perez-Barron, V. (2024). Profiles of early expressive vocabulary in children with typical and atypical language development. Front. Commun. 9:1368076. doi: 10.3389/fcomm.2024.1368076

 Barokova, M., and Tager-Flusberg, H. (2020). Commentary: measuring language change through natural language samples. J. Autism Dev. Disord. 50, 2287–2306. doi: 10.1007/s10803-018-3628-4

 Bekmurat, A., Yessengulova, M., Mirzakhmedova, U., Ayaganova, A., and Kulbayeva, B. (2024). Evaluating the lexico-semantic aspects of the spoken language of preschool aged children with autism spectrum disorder (ASD). Eur. J. Appl. Ling. 10, 126–137. doi: 10.32601/ejal.10211

 Berninger, V. W., Abbott, R. D., Nagy, W., and Carlisle, J. (2010). Growth in phonological, orthographic, and morphological awareness in grades 1 to 6. J. Psycholing. Res. 39, 141–163. doi: 10.1007/s10936-009-9130-6

 Bishop, D.V. (2003). The Children's Communication Checklist-2. San Antonio, TX: Psychological Corporation.

 Bishop, D. V. (1997). Uncommon Understanding: Development and Disorders of Language Comprehension in Children. San Antonio, TX: Psychology Press.

 Bishop, D. V. (2010). Overlaps between autism and language impairment: phenomimicry or shared etiology?. Behav. Genet. 40, 618–629. doi: 10.1007/s10519-010-9381-x

 Bishop, D. V., and Norbury, C. F. (2002). Exploring the borderlands of autistic disorder and specific language impairment: a study using standardised diagnostic instruments. J. Child Psychol. Psychiatry 43, 917–929. doi: 10.1111/1469-7610.00114

 Bishop, D. V., Snowling, M. J., Thompson, P. A., and Greenhalgh, T. Catalise-2 Consortium (2017). Phase 2 of CATALISE: a multinational and multidisciplinary Delphi consensus study of problems with language development: terminology. J. Child Psychol. Psychiatry Allied Disciplines 58, 1068–1080. doi: 10.1111/jcpp.12721

 Bishop D. V. M. Snowling M. J. Thompson P. A. Greenhalgh T. The CATALISE Consortium (2016). CATALISE: a multinational and multidisciplinary Delphi consensus study. Identifying language impairments in children. PLoS One 11:e1986v1. doi: 10.7287/peerj.preprints.1986v1

 Boo, C., Alpers-Leon, N., McIntyre, N., Mundy, P., and Naigles, L. (2022). Conversation during a virtual reality task reveals new structural language profiles of children with ASD, ADHD, and comorbid symptoms of both. J. Autism Dev. Disord. 52, 2970–2983. doi: 10.1007/s10803-021-05175-6

 Botting, N. (2020). Language, literacy and cognitive skills of young adults with developmental language disorder (DLD). Int. J. Lang. Commun. Disord. 55, 255–265. doi: 10.1111/1460-6984.12518

 Boucher, J. (2012). Research review: structural language in autistic spectrum disorder-Characteristics and causes. J. Child Psychol. Psychiatry 53, 219–233. doi: 10.1111/j.1469-7610.2011.02508.x

 Calder, S. D., Claessen, M., Leitão, S., and Ebbels, S. (2022). A profile of expressive inflectional morphology in early school-age children with developmental language disorder. Clin. Ling. Phonetics 36, 341–358. doi: 10.1080/02699206.2021.1931454

 Carlisle, J. (1995). “Morphological awareness and early reading achievement,” in Morphological Aspects of Language Processing, ed. L. B. Feldman (Mahwah, NJ: Lawrence Erlbaum Associates), 189–209.

 Conti-Ramsden, G., St Clair, M. C., Pickles, A., and Durkin, K. (2012). Developmental trajectories of verbal and nonverbal skills in individuals with a history of specific language impairment: from childhood to adolescence. J. Speech, Lang. Hear. 55, 1716–1735. doi: 10.1044/1092-4388(2012/10-0182)

 Craig, M., and Trauner, D. (2017). Comparison of spontaneously elicited language patterns in specific language impairment and high-functioning autism. Pediatr. Neurol. 79, 53–58. doi: 10.1016/j.pediatrneurol.2017.09.017

 Crandall, M. C., Bottema-Beutel, K., McDaniel, J., Watson, L. R., and Yoder, P. J. (2019). Children with autism spectrum disorder may learn from caregiver verb input better in certain engagement states. J. Autism Dev. Disord. 49, 3102–3112. doi: 10.1007/s10803-019-04041-w

 Creemers, A., and Schaeffer, J. C. (2022). Grammatical and pragmatic properties of the DP in children with specific language impairment (SLI) and in children with high functioning autism (HFA). Ling. Netherlands 32, 16–32. doi: 10.1075/avt.32.02cre

 Creswell, J. W. (2011). Educational Research: Planning, Conducting, and Evaluating Quantative and Qualitative Research. Boston, MA: Pearson Education International.

 de la Torre Carril, A., Durán-Bouza, M., and Pérez-Pereira, M. (2021). Capacity of the CCC-2 to discriminate ASD from other neurodevelopmental disorders. Children 8:640. doi: 10.3390/children8080640

 Deevy, P., and Leonard, L. B. (2018). Sensitivity to morphosyntactic information in preschool children with and without developmental language disorder: a follow-up study. J. Speech Lang. Hear. Res. 61, 3064–3074. doi: 10.1044/2018_JSLHR-L-18-0038

 Di Stefano, C., Senturk, D., and Jeste, S. S. (2019). ERP evidence of semantic processing in children with ASD. Dev. Cognit. Neurosci. 36:100640. doi: 10.1016/j.dcn.2019.100640

 Dockrell, J.E., Lindsay, G., Connelly, V., and Mackie, C. (2007). Constraints in the production of written text in children with specific language impairment. Exceptional Child. 73, 147–164. doi: 10.1177/001440290707300202

 Dore, J., Franklin, M.B., Miller, R.T., and Ramer, A.L. (1976). Transitional phenomena in early language acquisition. J. Child Lang. 3, 13–28. doi: 10.1017/S0305000900001288

 Durrleman, S., Burnel, M., and Reboul, A. (2017a). Theory of mind in SLI revisited: links with syntax, comparisons with ASD. Int. J. Lang. Commun. Disord. 52, 816–830. doi: 10.1111/1460-6984.12317

 Durrleman, S., Delage, H., Prévost, P., and Tuller, L. (2017b). The comprehension of passives in autism spectrum disorder. Glossa 2, 1–30. doi: 10.5334/gjgl.205

 Dynia, J. M., Bean, A., Justice, L. M., and Kaderavek, J. N. (2019). Phonological awareness emergence in preschool children with autism spectrum disorder. Autism Dev. Lang. Impairments 4. doi: 10.1177/2396941518822453

 Eigsti, I. M., Bennetto, L., and Dadlani, M.B. (2007). Beyond pragmatics: morphosyntactic development in autism. J. Autism Dev. Disord. 37, 1007–1023. doi: 10.1007/s10803-006-0239-2

 Eisenberg, S. L., Fersko, T. M., and Lundgren, C. (2001). The use of MLU for identifying language impairment in preschool children: a review. Am. J. Speech Lang. Pathol. 10, 323–342. doi: 10.1044/1058-0360(2001/028)

 Etikan, I., Musa, S. A., and Alkassim, R. S. (2016). Comparison of convenience sampling and purposive sampling. Am. J. Theor. Appl. Stat. 5, 1–4. doi: 10.11648/j.ajtas.20160501.11

 Ezeizabarrena, M. J., and Garcia Fernandez, I. (2018). Length of utterance, in morphemes or in words?: MLU3-w, a reliable measure of language development in early Basque. Front. Psychol. 8:2265. doi: 10.3389/fpsyg.2017.02265

 Félix, J., Santos, M. E., and Benitez-Burraco, A. (2024). Specific language impairment, autism spectrum disorders and social (pragmatic) communication disorders: is there overlap in language deficits? A review. Rev. J. Autism Dev. Disord. 1, 86–106. doi: 10.1007/s40489-022-00327-5

 Fromkin, V., Rodman, R., and Hyams, N. (2017). An Introduction to Language, 11th Edn. Boston, MA: Cengage Learning.

 Georgiou, G. P., and Theodorou, E. (2023). Abilities of children with developmental language disorders in perceiving phonological, grammatical, and semantic structures. J. Autism Dev. Disord. 53, 4483–4487. doi: 10.1007/s10803-022-05548-5

 Georgiou, G. P., and Theodorou, E. (2025). Voicing discrimination as a diagnostic marker of developmental language disorder. J. Neuroling. 73:101228. doi: 10.1016/j.jneuroling.2024.101228

 Georgiou, N., and Spanoudis, G. (2021). Developmental language disorder and autism: commonalities and differences on language. Brain Sci. 11:589. doi: 10.3390/brainsci11050589

 Ghawi-Dakwar, O., and Saiegh-Haddad, E. (2024). Word learning in Arabic diglossia in children with typical language development and developmental language disorder. J. Speech Lang. Hear. Res. 68, 1533–1551. doi: 10.1044/2024_JSLHR-23-00618

 Girbau, D., and Schwartz, R.G. (2007). Nonword repetition in Spanish speaking children with specific language impairment (SLI). Int. J. Lang. Commun. Disord. 42, 59–75. doi: 10.1080/13682820600783210

 Girolamo, T., Shen, L., Monroe Gulick, A., Rice, M. L., and Eigsti, I. M. (2024). Studies assessing domains pertaining to structural language in autism vary in reporting practices and approaches to assessment: a systematic review. Autism 28, 1602–1621. doi: 10.1177/13623613231216155

 Gorman, K., Olson, L., Hill, A. P., Lunsford, R., Heeman, P. A., and van Santen, J. P. (2016). Uh and um in children with autism spectrum disorders or language impairment. Autism Res. 9, 854–865. doi: 10.1002/aur.1578

 Haebig, E., Kaushanskaya, M., and Ellis Weismer, S. (2015). Lexical processing in school-age children with autism spectrum disorder and children with specific language impairment: the role of semantics. J. Autism Dev. Disord. 45, 4109–4123. doi: 10.1007/s10803-015-2534-2

 Hart, C. M., and Curtin, S. (2023). Trajectories of vocabulary development in children with autism spectrum disorder across multiple measures. J. Autism Dev. Disord. 53, 1347–1362. doi: 10.1007/s10803-021-05379-w

 Henderson, L., Powell, A., Gareth Gaskell, M., and Norbury, C. (2014). Learning and consolidation of new spoken words in autism spectrum disorder. Dev. Sci. 17, 858–871. doi: 10.1111/desc.12169

 Herbert, M. R., Ziegler, D. A., Deutsch, C. K., O'Brien, L. M., Kennedy, D. N., Filipek, P. A., et al. (2005). Brain asymmetries in autism and developmental language disorder: a nested whole-brain analysis. Brain 128, 213–226. doi: 10.1093/brain/awh330

 Hill, A. P., Santen, J. V., Gorman, K., Langhorst, B. H., and Fombonne, E. (2015). Memory in language impaired children with and without autism. J. Neurodevelop. Disord. 1, 7–19. doi: 10.1186/s11689-015-9111-z

 Hodge, S. M., Makris, N., Kennedy, D. N., Caviness, V. S., Howard, J., McGrath, L., et al. (2010). Cerebellum, language, and cognition in autism and specific language impairment. J. Autism Dev. Disord. 40, 300–316. doi: 10.1007/s10803-009-0872-7

 Hoff, E. (2009). Language Development. Wadsworth Cengage Learning.

 Höhle, B., and Weissenborn, J. (2003). German-learning infants' ability to detect unstressed closed-class elements in continuous speech. Dev. Sci. 6, 122–127. doi: 10.1111/1467-7687.00261

 Horvath, S., McDermott, E., Reilly, K.M., and Arunachalam, S. (2018). Acquisition of verb meaning from syntactic distribution in preschoolers with autism spectrum disorder. Lang. Speech Hear. Serv. Sch. 49, 668–680. doi: 10.1044/2018_LSHSS-STLT1-17-0126

 Huang, T., and Finestack, L. (2020). Comparing morphosyntactic profiles of children with developmental language disorder or language disorder associated with autism spectrum disorder. Am. J. Speech Lang. Pathol. 29, 714–731. doi: 10.1044/2019_AJSLP-19-00207

 Jackson, E., Leitão, S., Claessen, M., and Boyes, M. (2021). Word learning and verbal working memory in children with developmental language disorder. Autism Dev. Lang. Impairments 6. doi: 10.1177/23969415211004109

 James, E., Currie, N. K., Tong, S. X., and Cain, K. (2021). The relations between morphological awareness and reading comprehension in beginner readers to young adolescents. J. Res. Read. 44, 110–130. doi: 10.1111/1467-9817.12316

 Joye, N., Broc, L., Olive, T., and Dockrell, J. (2019). Spelling performance in children with developmental language disorder: a meta-analysis across European languages. Sci. Stud. Read. 23, 129–160. doi: 10.1080/10888438.2018.1491584

 Kambanaros, M., Christou, N., and Grohmann, K. K. (2019). Interpretation of compound words by Greek-speaking children with autism spectrum disorder plus language impairment (ASD-LI). Clin. Ling. Phonetics 33, 135–174. doi: 10.1080/02699206.2018.1495766

 Kelley, E., Paul, J., Fein, D., and Naigles, L. R. (2006). Residual language deficits in optimal outcome children with a history of autism. J. Autism Dev. Disord. 36, 807–828. doi: 10.1007/s10803-006-0111-4

 Kjelgaard, M. M., and Tager-Flusberg, H. (2001). An investigation of language impairment in autism: implications for genetic subgroups. Lang. Cognit. Process. 16, 287–308. doi: 10.1080/01690960042000058

 Kover, S.T., McDuffie, A. S, Hagerman, R. J, and Abbeduto, L. (2013). Receptive vocabulary in boys with autism spectrum disorder: cross-sectional developmental trajectories. J. Autism Dev. Disord. 2013, 2696–2709. doi: 10.1007/s10803-013-1823-x

 Lalioti, M., Stavrakaki, S., Manouilidou, C., and Talli, I. (2016). Subject-verb agreement and verbal short-term memory: a perspective from Greek children with specific language impairment. First Lang. 36, 279–294. doi: 10.1177/0142723716648844

 Lancaster, H. S., and Camarata, S. (2019). Reconceptualizing developmental language disorder as a spectrum disorder: issues and evidence. Int. J. Lang. Commun. Disord. 54, 79–94. doi: 10.1111/1460-6984.12433

 Leonard, L. B. (1998). Children with Specific Language Impairment. Cambridge, MA: MIT Press. doi: 10.7551/mitpress/1810.001.0001

 Levy, S. E., Giarelli, E., Lee, L. C., Schieve, L. A., Kirby, R. S., Cunniff, S., et al. (2010). Autism spectrum disorder and co-occurring developmental, psychiatric, and medical conditions among children in multiple populations of the United States. J. Dev. Behav. Pediatr. 31, 267–275. doi: 10.1097/DBP.0b013e3181d5d03b

 Leyfer, O. T., Tager-Flusberg, H., Dowd, M., Tomblin, J. B., and Folstein, S. E. (2008). Overlap between autism and specific language impairment: comparison of autism diagnostic interview and autism diagnostic observation schedule scores. Autism Res. 1, 284–296. doi: 10.1002/aur.43

 Liu, M., Luo, Y., Bai, X., Wang, Y., Hu, X., Sun, M., et al. (2025). Expressive vocabulary in mandarin-speaking autistic, developmentally delayed, and typically developing children: a cross-sectional study. J. Autism Dev. Disord. 1–17. doi: 10.1007/s10803-025-06875-z

 Lloyd, H., Paintin, K., and Botting, N. (2006). Performance of children with different types of communication impairment on the clinical evaluation of language fundamentals (CELF). Child Lang. Teach. Ther. 22, 47–67. doi: 10.1191/0265659006ct297oa

 Loucas, T., Riches, N., Baird, G., Pickles, A., Simonoff, E., Chandler, S., et al. (2013). Spoken word recognition in adolescents with autism spectrum disorders and specific language impairment. Appl. Psycholing. 34, 301–322. doi: 10.1017/S0142716411000701

 Luyster, R. J., Seery, A., Talbott, M. R., and Tager-Flusberg, H. (2011). Identifying early-risk markers and developmental trajectories for language impairment in neurodevelopmental disorders. Dev. Disabilities Res. Rev. 17, 151–159. doi: 10.1002/ddrr.1109

 Lyons, J. (1995). Linguistic Semantics: An Introduction. Cambridge, UK: Cambridge University Press. doi: 10.1017/CBO9780511810213

 Manolitsi, M., and Botting, N. (2011). Language abilities in children with autism and language impairment: using narrative as an additional source of clinical information. Child Lang. Teach. Ther. 27, 39–55. doi: 10.1177/0265659010369991

 Matthews, D., Biney, H., and Abbot-Smith, K. (2018). Individual differences in children's pragmatic ability: a review of associations with formal language, social cognition, and executive functions. Lang. Learn. Dev. 14, 186–223. doi: 10.1080/15475441.2018.1455584

 McGregor, K. K., Berns, A. J., Owen, A. J., Michels, S. A., Duff, D., Bahnsen, A. J., et al. (2012). Associations between syntax and the lexicon among children with or without ASD and language impairment. J. Autism Dev. Disord. 42, 35–47. doi: 10.1007/s10803-011-1210-4

 Meir, N., and Novogrodsky, R. (2020). Syntactic abilities and verbal memory in monolingual and bilingual children with high functioning autism (HFA). First Lang. 4, 341–366. doi: 10.1177/0142723719849981

 Mengisidou, M., Marshall, C., and Stavrakaki, S. (2020). Semantic fluency difficulties in developmental dyslexia and developmental language disorder (DLD): poor semantic structure of the lexicon or slower retrieval processes? Int. J. Lang. Commun. Disord. 55, 200–215. doi: 10.1111/1460-6984.12512

 Mengisidou, M., and Marshall, C. R. (2019). Deficient explicit access to phonological representations explains phonological fluency difficulties in Greek children with dyslexia and/or developmental language disorder. Front. Psychol. 10:638. doi: 10.3389/fpsyg.2019.00638

 Moraleda-Sepúlveda, E., López-Resa, P., and Pulido-García, N. (2022). Difficulties in phonological awareness in children and adolescents with developmental language disorder (DLD). Eur. J. Educ. Pedagogy 3, 110–113. doi: 10.24018/ejedu.2022.3.5.462

 Naigles, L. R., and Tek., S. (2017). ‘Form is easy, meaning is hard' revisited: (re) characterizing the strengths and weaknesses of language in children with autism spectrum disorder. WIREs Cognit. Sci. 8:e1438. doi: 10.1002/wcs.1438

 Nisiotou, I., and Vlachos, F. (2014). Neurodevelopmental disorders: is there a common biological basis? Child Adolesc. Psychiatry 2, 31–41. doi: 10.4324/9780203582107-8

 Norbury, C. F., Nash, M., Baird, G., and Bishop, D. V. (2004). Using a parental checklist to identify diagnostic groups in children with communication impairment: a validation of the children's communication checklist-2. Int. J. Lang. Commun. Disord. 39, 345–364. doi: 10.1080/13682820410001654883

 Papafragou, A., Trueswell, J. C., and Gleitman, L. R. (2022). The Oxford Handbook of the Mental Lexicon. Oxford: Oxford University Press doi: 10.1093/oxfordhb/9780198845003.001.0001

 Papoudi, D., and Vakalopoulou, M. (2022). “Autism - The role of joint attention in the language development of children with autism”, in Language and Special Education: A Psycholinguistic Approach, 2nd Edn., ed. G. Andreou, (Greece: Yahoudis Publications), 111–133.

 Peters, A. M. (2017). “Strategies in the acquisition of syntax,” in The Handbook of Child Language, eds. P. Fletcher, and B. MacWhinney (Hoboken, NJ: Wiley), 462–482. doi: 10.1111/b.9780631203124.1996.00019.x

 Pijnacker, J., Davids, N., van Weerdenburg, M., Verhoeven, L., Knoors, H., and van Alphen, P. (2017). Semantic processing of sentences in preschoolers with specific language impairment: evidence from the N400 effect. J. Speech Lang. Hear. Res. 60, 627–639. doi: 10.1044/2016_JSLHR-L-15-0299

 Porpodas, K. (2007). Detection and Investigation Test of Diagnostic Difficulties in the First and Second Grade. Greece: YPEPTH – EPEAEK.

 Ramírez-Santana, G. M., Acosta Rodríguez, V. M., and Hernández Expósito, S. (2019). A comparative study of language phenotypes in autism spectrum disorder and specific language impairment. Psicothema 31, 437–442. doi: 10.7334/psicothema2019.92

 Rapin, I., and Dunn, M. (2003). Update on the language disorders of individuals on the autistic spectrum. Brain Dev. 25, 166–172. doi: 10.1016/S0387-7604(02)00191-2

 Raven, J., Raven, J. C., and Court, J. H. (1998). Coloured Progressive Matrices. Oxford: Oxford Psychologists Press.

 Reetzke, R., Zou, X., Sheng, L., and Katsos, N. (2015). Communicative development in bilingually exposed Chinese children with autism spectrum disorders. J. Speech Lang. Hear. Res. 58, 813–825. doi: 10.1044/2015_JSLHR-L-13-0258

 Reindal, L., Nærland, T., Weidle, B., Lydersen, S., Andreassen, O. A., and Sund, A. M. (2021). Structural and pragmatic language impairments in children evaluated for autism spectrum disorder (ASD). J. Autism Dev. Disord. 51,701–719. doi: 10.1007/s10803-020-04853-1

 Rice, M. L., Smolik, F., Perpich, D., Thompson, T., Rytting, N., and Blossom, M. (2010). Mean length of utterance levels in 6-month intervals for children 3 to 9 years with and without language impairments. J. Speech Lang. Hear. Res. 53, 333–349. doi: 10.1044/1092-4388(2009/08-0183)

 Riches, N. G., Loucas, T., Baird, G., Charman, T., and Simonoff, E. (2011). Non-word repetition in adolescents with specific language impairment and autism plus language impairments: a qualitative analysis. J. Commun. Disord. 44, 23–36. doi: 10.1016/j.jcomdis.2010.06.003

 Rinaldi, P., Pasqualetti, P., Volterra, V., and Caselli, M. C. (2023). Gender differences in early stages of language development. Some evidence and possible explanations. J. Neurosci. Res. 101, 643–653. doi: 10.1002/jnr.24914

 Roberts, J. A., Rice, M. L., and Tager-Flusberg, H. (2004). Tense marking in children with autism. Appl. Psycholing. 25, 429–448. doi: 10.1017/S0142716404001201

 Ryder, N., and Leinonen, E. (2014). Pragmatic language development in language impaired and typically developing children: incorrect answers in context. J. Psycholing. Res. 43, 45–58. doi: 10.1007/s10936-013-9238-6

 Sandgren, O., Salameh, E. K., Nettelbladt, U., Dahlgren-Sandberg, A., and Andersson, K. (2021). Using a word association task to investigate semantic depth in swedish-speaking children with developmental language disorder. Logopedics Phoniatrics Vocol. 46, 134–140. doi: 10.1080/14015439.2020.1785001

 Schaeffer, J. (2018). Linguistic and cognitive abilities in children with specific language impairment as compared to children with High-Functioning Autism. Lang. Acquis. 25, 5–23. doi: 10.1080/10489223.2016.1188928

 Schaeffer, J., Abd El-Raziq, M., Castroviejo, E., Durrleman, S., Ferré, S., Grama, I., et al. (2023). Language in autism: domains, profiles and co-occurring conditions. J. Neural Transm. 130, 433–457. doi: 10.1007/s00702-023-02592-y

 Seol, K.I., Song, S.H., Kim, K.L., Oh, S.T., Kim, Y.T., Im, W.Y., et al. (2014). A comparison of receptive-expressive language profiles between toddlers with autism spectrum disorder and developmental language delay. Yonsei Med. J. 55, 1721–1728. doi: 10.3349/ymj.2014.55.6.1721

 Shakila, I., Alyani, E., and Wulandari, S. (2024). Phonetic and syntactic language development of 3 years old childhood. Variable Res. J. 1, 566–574.

 Sideridis, G., Antoniou, F., Mouzaki, A., and Simos, P. (2015). RAVEN'S: Colour Progressive Matrices and Vocabulary Tests. Greece: Motivo.

 Silleresi, S. (2023). Developmental Profiles in Autism Spectrum Disorder: Theoretical and Methodological Implications, Vol. 68. Amsterdam: John Benjamins Publishing Company. doi: 10.1075/lald.68

 Spanoudis, G. (2016). Theory of mind and specific language impairment in school-age children. J. Commun. Disord. 61, 83–96. doi: 10.1016/j.jcomdis.2016.04.003

 Stanford, E., and Delage, H. (2020). Executive functions and morphosyntax: distinguishing DLD from ADHD in French-speaking children. Front. Psychol. 11:551824. doi: 10.3389/fpsyg.2020.551824

 Stavrakaki, S. (2006). Developmental perspectives on specific language impairment: evidence from the production of wh-questions by Greek SLI children over time. Adv. Speech Lang. Pathol. 8, 384–396. doi: 10.1080/14417040600880714

 Stavrakaki, S. (2020). Introduction to the special issue on syntax and verbal short term/working memory in developmental disorders. First Lang. 40, 335–340. doi: 10.1177/0142723720933770

 Stavrakaki, S., Tasioudi, M., and Guasti, T. (2015). Morphological cues in the comprehension of relative clauses by Greek children with specific language impairment and typical development: a comparative study. Int. J. Speech Lang. Pathol. 17, 617–626. doi: 10.3109/17549507.2015.1048826

 Stavrakaki, S., and Tsimpli, I. M. (2000). “Diagnostic test of language intelligence for school and preschool children: standardization, statistical analysis, psychometric properties”, in Proceedings of the 8th Panhellenic Conference of Speech and Language Therapists 2000 (Greece: Hellenic Letters), 95–106.

 Stemberger, J. P., and Bernhardt, B. H. (2023). Handbook of Phonological Development: From the Perspective of Constraint-Based Nonlinear Phonology. Leiden: Brill.

 Sukenik, N., and Friedmann, N. (2018). ASD is not DLI: individuals with autism and individuals with syntactic DLI show similar performance level in syntactic tasks, but different error patterns. Front. Psychol. 9:317206. doi: 10.3389/fpsyg.2018.00279

 Sun, Y., and Poeppel, D. (2023). Syllables and their beginnings have a special role in the mental lexicon. Proc. Natl. Acad. Sci. 120:e2215710120. doi: 10.1073/pnas.2215710120

 Tager-Flusberg, H. (2006). Defining language phenotypes in autism. Clin. Neurosci. Res. 6, 219–224. doi: 10.1016/j.cnr.2006.06.007

 Tager-Flusberg, H., and Caronna, E. (2007). Language disorders: autism and other pervasive developmental disorders. Pediatr. Clin. North Am. 54, 469–481. doi: 10.1016/j.pcl.2007.02.011

 Tager-Flusberg, H., and Joseph, R. M. (2003). Identifying neurocognitive phenotypes in autism. Philos. Trans. R. Soc. London Ser. B. Biol. Sci. 358, 303–314. doi: 10.1098/rstb.2002.1198

 Tager-Flusberg, H., Paul, R., and Lord, C. (2005). “Language and communication in autism”, in Handbook of Autism and Pervasive Developmental Disorders: Diagnosis, Development, Neurobiology, and Behavior, 1st Edn., eds. F. R. Volkmar, R. Paul, A. Klin, and D. Cohen (Hoboken, NJ: John Wiley and Sons Inc), 335–364. doi: 10.1002/9780470939345.ch12

 Tager-Flusberg, H., Rogers, S., Cooper, J., Landa, R., Lord, C., Paul, R., et al. (2009). Defining spoken language benchmarks and selecting measures of expressive language development for young children with autism spectrum disorders. J. Speech Lang. Hear. Res. 52, 643–652. doi: 10.1044/1092-4388(2009/08-0136)

 Talli, I., Sprenger-Charolles, L., and Stavrakaki, S. (2016). Specific language impairment and developmental dyslexia: what are the boundaries? Data from Greek children. Res. Dev. Disabilities 49–50, 339–353. doi: 10.1016/j.ridd.2015.12.014

 Talli, I., and Stavrakaki, S. (2020). Short-term memory, working memory and linguistic abilities in bilingual children with developmental language disorder. First Lang. 40, 437–460. doi: 10.1177/0142723719886954

 Taylor, L. J., Maybery, M. T., Grayndler, L., and Whitehouse, A. J. (2014). Evidence for distinct cognitive profiles in autism spectrum disorders and specific language impairment. J. Autism Dev. Disord. 44, 19–30. doi: 10.1007/s10803-013-1847-2

 Taylor, L. J., and Whitehouse, A. J. (2016). Autism spectrum disorder, language disorder, and social (pragmatic) communication disorder: overlaps, distinguishing features, and clinical implications. Aust. Psychol. 51, 287–295. doi: 10.1111/ap.12222

 Tek, S., Mesite, L., Fein, D., and Naigles, L. (2014). Longitudinal analyses of expressive language development reveal two distinct language profiles among young children with autism spectrum disorders. J. Autism Dev. Disord. 44, 75–89. doi: 10.1007/s10803-013-1853-4

 Terzi, A., Marinis, T., Kotsopoulou, A., and Francis, K. (2014). Grammatical abilities of Greek-speaking children with autism. Lang. Acquis. 21, 4–44. doi: 10.1080/10489223.2013.855216

 Theodorou, E., and Grohmann, K. K. (2015). Object clitics in cypriot Greek children with SLI. Lingua 161, 144–158. doi: 10.1016/j.lingua.2014.11.011

 Tsimpli, I. M., and Stavrakaki, S. (1999). The effects of a morphosyntactic deficit in the determiner system: the case of a Greek SLI child. Lingua 108, 31–85. doi: 10.1016/S0024-3841(98)00041-2

 van Wijngaarden, V., de Wilde, H., Mink van der Molen, D., Petter, J., Stegeman, I., Gerrits, E., et al. (2024). Genetic outcomes in children with developmental language disorder: a systematic review. Front. Pediatr. 12:1315229. doi: 10.3389/fped.2024.1315229

 Vassiliu, C., Mouzaki, A., Antoniou, F., Ralli, A. M., Diamanti, V., Papaioannou, S., et al. (2022). Development of structural and pragmatic language skills in children with attention-deficit/hyperactivity disorder. Commun. Disord. Q. 44, 207–218. doi: 10.1177/15257401221114062

 Vernes, S. C., Newbury, D. F., Abrahams, B. S., Winchester, L., Nicod, J., Groszer, M., et al. (2008). A functional genetic link between distinct developmental language disorders. New Engl. J. Med. 359, 2337–2345. doi: 10.1056/NEJMoa0802828

 Vogindroukas, I. (2020). Pragmatic abilities in children with autism. Psychol. J. Hell. Psychol. Soc. 12, 276–292. doi: 10.12681/psy_hps.23959

 Vogindroukas, I., Stankova, M., Chelas, E. N., and Proedrou, A. (2022). Language and speech characteristics in autism. Neuropsychiatr. Dis. Treat. 18, 2367–2377. doi: 10.2147/NDT.S331987

 Vogindroukas, I., and Zikopoulou, O. (2009). Comparative results on the WISC-III in children with specific developmental reading disorder - dyslexia. Psychol. J. Hell. Psychol. Soc. 16, 99–114. doi: 10.12681/psy_hps.23806

 Voulgaraki, M. (2023). Detection of autistic symptomatology in other neurodevelopmental disorders: data from Williams syndrome and developmental language disorder [Doctoral dissertation]. Faculty of Philosophy, Department of Italian Language and Literature, Aristotle University of Thessaloniki, Thessaloniki.

 Wetherby, A., Woods, J., Allen, L., Cleary, J., Dickinson, H., and Lord, C. (2004). Early indicators of autism spectrum disorders in the second year of life. J. Autism Dev. Disord. 34, 473–493. doi: 10.1007/s10803-004-2544-y

 Whitehouse, A. J., Barry, J. G., and Bishop, D. V. (2007). The broader language phenotype of autism: a comparison with specific language impairment. J. Child Psychol. Psychiatry 48, 822–830. doi: 10.1111/j.1469-7610.2007.01765.x

 Whitehouse, A. J., Barry, J. G., and Bishop, D. V. (2008). Further defining the language impairment of autism: is there a specific language impairment subtype?. J. Commun. Disord. 41, 319–336. doi: 10.1016/j.jcomdis.2008.01.002

 Whyte, E. M., and Nelson, K. E. (2015). Trajectories of pragmatic and nonliteral language development in children with autism spectrum disorders. J. Commun. Disord. 54, 2–14. doi: 10.1016/j.jcomdis.2015.01.001

 Williams, D., Botting, N., and Boucher, J. (2008). Language in autism and specific language impairment: where are the links?. Psychol. Bull. 134:944. doi: 10.1037/a0013743

 Wolk, L., Edwards, M. L., and Brennan, C. (2016). Phonological difficulties in children with autism: an overview. Speech Lang. Hear. 19, 121–129. doi: 10.1080/2050571X.2015.1133488

 World Health Organization (2019). International Classification of Diseases for Mortality and Morbidity Statistics (11th Revision). Geneva: World Health Organization.

 Zarokanellou, V., Gryparis, A., and Papanikolaou, K. (2025). Exploring narrative ability in greek-speaking children with high-functioning ASD: associations with memory and attention. Brain Sci. 15:73. doi: 10.3390/brainsci15010073

 Zarokanellou, V., Kotsopoulos, A., Tafiadis, D., Prentza, A., Kolaitis, G., and Papanikolaou, K. (2023). Specificity of phonological representations in school-age high-functioning ASD children. Int. J. Speech Lang. Pathol. 25, 608–618. doi: 10.1080/17549507.2022.2065030

Copyright
 © 2025 Andreou, Lymperopoulou, and Aslanoglou. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/xhtml/Nav.xhtml




Contents





		Cover



		Structural language in neurodevelopmental disorders: comparison between autism spectrum disorder (ASD) and developmental language disorder (DLD)



		1 Introduction



		2 Materials and methods



		2.1 Study design



		2.2 Participants



		2.2 Measures



		2.2.1 Measures for selection and matching of the sample



		2.2.2 Measures of the main research









		2.3 Procedure







		3 Results



		4 Discussion



		4.1 Implications



		4.2 Limitations and future research







		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Generative AI statement



		Publisher's note



		References

















OPS/images/cover.jpg
& frontiers | Frontiers in Education

Structural language in
neurodevelopmental disorders:
comparison between autism
spectrum disorder (ASD) and
developmental language disorder
(DLD)





OPS/images/feduc-10-1641303-g001.gif











OPS/images/crossmark.jpg
©

|






OPS/images/logo.jpg
& frontiers | Frontiers in Education







