
International Journal of Language & Communication Disorders 

RESEARCH REPORT

Maternal Child-Directed Speech Toward Children With 

Infantile Spasm or West Syndrome 

Le Normand M.T.1 , 2 Christelle Gosme3 , 4 Marluce Leitgel-Gille4 Roberta Simas4 Xavier Jeudon4 
Bernard Golse3 Lisa Ouss4 , 5 

1 Institut Pasteur, Institut de l’Audition, INSERM, Paris, France 2 Laboratoire de Psychopathologie et Processus de Santé, Université de Paris Cité, 
Boulogne-Billancourt, France 3 Laboratoire de Psychologie Clinique, Psychopathologie, Psychanalyse, Université de Paris Cité, Boulogne-Billancourt, France 
4 Child and Adolescent Psychiatry Department, Necker-Enfants Malades Hospital, APHP, Paris, France 5 Child and Adolescent Psychiatry Liege University, 
Liege, Belgium 

Correspondence: Le Normand M.T. ( marie-therese.lenormand@inserm.fr) 

Received: 1 September 2025 Revised: 12 February 2026 Accepted: 15 February 2026 

Keywords: autism spectrum disorder | epilepsy | infantile spasms | intellectual disability | maternal child-directed speech | West Syndrome 

ABSTRACT 

Background: Maternal child-directed speech (MCDS) plays a critical role in early language and communicative development, yet 
little is known about how it adapts to neurodevelopmental conditions such as Infantile Spasms/West Syndrome (WS), particularly 
when co-occurring with intellectual disability (WID) or autism spectrum disorder (WASD). 
Aims: This study investigated how mothers adapt their speech when interacting with children with WS, including those with 
WID and WASD, compared to age-matched typically developing (TD) children. 
Methods and Procedures: Forty-four mother–child dyads participated in standardized free play sessions. MCDS was transcribed 
and analysed using the Child Language Data Exchange System (CHILDES), focusing on lexical diversity, noun, verb, adjective and 
pragmatic features (e.g., exclamations, directiveness, questions, attention-directing expressions, mental state references). 
Outcomes and Results: Lexical diversity did not differ significantly between groups. However, clear group differences were 
found in pragmatic use: mothers of children with WS produced more exclamations, attention-directing expressions, and mental 
state references, suggesting adaptive strategies to sustain engagement. In the WS and TD groups, MCDS features were significantly 
associated with children’s developmental quotients (DQ), a pattern not observed in the WID or WASD subgroups. 
Conclusions and Implications: Findings suggest that mothers flexibly adjust their communicative input to children’s 
developmental and interactional needs, with unique adaptations evident in WS. These results underscore the importance of 
tailoring parent-mediated interventions to support communication in children with complex neurodevelopmental contexts. 

WHAT THIS PAPER ADDS 
What is already known on this subject 
∙ Maternal child-directed speech (MCDS) varies across neurodevelopmental conditions. Prior research has documented this 
variability in children with language delay and developmental language disorder (DLD), including those with co-occurring 
autism spectrum disorder (ASD). 

What this paper adds to the existing knowledge 
∙ To date, no studies have examined MCDS in the context of early-onset epilepsy during infancy, such as Infantile Spasms or West 
Syndrome (WS), leaving a critical gap in the literature. This study demonstrates that MCDS is shaped by (i) the neurological 
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1 Introduction 

1.1 Maternal Child-Directed Speech (MCDS) to 
Typically Developing Children 

MCDS addressed to typically developing (TD) children has been 
widely investigated over the past three decades. Previous research 
has examined multiple language domains. Several studies have 
focused on lexical input and vocabulary development, highlight- 
ing the role of simplified and structured caregiver speech in 
supporting early word learning (Hayes and Ahrens 1988 ; Hamp- 
son and Nelson 1993 ; Newport et al. 1977 , 1986 ). Other work has 
emphasized the pragmatic and interactional functions of MCDS, 
viewing it as a socially embedded communicative system that 
supports language learning through affective and contextual cues 
(Gleitman et al. 1984 ; Mahdhaoui et al. 2011 ; Saint-Georges et al. 
2013 ). In addition, a substantial body of research has documented 
the prosodic and acoustic characteristics of MCDS that enhance 
infants’ attention and engagement (Fernald 1985 ; Fernald and 
Kuhl 1987 ; Braarud and Stormark 2008 ). Research indicates that 
the lexical, morphosyntactic, and functional features of MCDS 
vary according to the child’s chronological and developmental 
age, supporting the idea that mothers naturally adjust their 
communicative style to match their child’s perceived abilities 
(D’Odorico et al. 1999 ). MCDS is generally characterized by 
simpler syntax, shorter utterances, and a higher prevalence of 
single-word phrases (Brent and Siskind 2001 ), while also includ- 
ing more questions, directives, and attention-getting expressions 
(Kruper and Užgiris 1987 ; Hoff 2006 ). As children grow, maternal 
speech shifts from affect-salient communication—used primar- 
ily to maintain interaction—toward more information-salient 
speech, which conveys meaningful content, likely due to chil- 
dren’s increasing engagement with their environment (Bornstein 
et al. 1992 ; Henning et al. 2005 ). Several factors influence early 
language development, including speech frequency, saliency, and 
emotional cues, all of which help infants process linguistic input 
and engage socially (Cooper et al. 1997 ; Owens 2008 ; Snow 1972 ). 
Language acquisition is an experience-dependent process shaped 
by interconnected cognitive, social, and motor mechanisms, 
such as statistical learning, functional specialization, and visual 
attention (D’Souza et al. 2017 ). Notably, maternal responsive- 
ness has been linked to vocabulary development, particularly 
in younger children (Sherrod et al. 1977 ; Ruffman et al. 2002 ; 
Ruffman et al. 2020 : Ruffman 2023 ). By 2 years of age, TD 

children can comprehend hundreds of words, demonstrating the 
remarkable efficiency of early language learning (Frank et al. 

2019 ; Braginsky et al. 2019 ). Overall, research highlights the
adaptive nature of MCDS in facilitating language development 
and supporting the rapid, implicit acquisition of linguistic skills
in early childhood. 

1.2 Maternal Child Directed Speech (MCDS) to 
Children With Late Talking 

Although some evidence suggests that MCDS directed toward 
late-talking children is less synchronized with children’s lan- 
guage development than that directed to typically developing 
(TD) children, findings in this area remain inconsistent. Impor-
tantly, late talkers constitute a heterogeneous group, many of
whom eventually achieve age-appropriate language skills, in con- 
trast to children with language impairments (LI; also referred to
as developmental language disorder, DLD), whose difficulties are 
more persistent and pervasive. This heterogeneity may partially 
account for the mixed results reported in the literature. 

For instance, Lasky and Klopp ( 1982 ) found no significant dif-
ferences in MCDS across a range of communicative variables
when comparing late-talking and non–late-talking children aged 
27–45 months, suggesting that caregivers may not systematically 
alter their input in response to early expressive delays alone.
However, other studies have identified qualitative differences 
in maternal input, particularly when children exhibit broader 
or more persistent language difficulties. Petersen and Sherrod 
( 1982 ) reported that MCDS directed toward language-delayed
children—matched on linguistic level rather than chronological 
age—contained fewer interpretations of the child’s activities, 
fewer approvals of verbal behaviour, and fewer semantically 
contingent utterances, alongside an increased use of semantically 
unrelated input. These features are especially relevant to children
with language impairments, for whom contingent and semanti-
cally aligned input is considered critical for supporting language
learning. 

Similarly, Harris et al. ( 1986 ) observed that mothers of late-
talking children aged 20–34 months produced fewer references 
to objects within the child’s current focus of attention and used
fewer specific object labels, while more frequently initiating 
verbal interactions without accompanying non-verbal actions. 
Such patterns may be particularly consequential for children 
with language impairments, who often rely more heavily on
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lexical and pragmatic development. Further evidence indicates 
that mothers of late-talking children aged 20–30 months tend 
to adopt a more directive and less responsive interactional 
style than mothers of TD children, characterized by increased use 
of directives and fewer questions (Hodapp 2001 , 2002 ; D’Odorico 
and Jacob 2006 ; Spiker et al. 2002 ; Venuti et al. 2012 ). Although 
such directiveness may serve as an adaptive scaffolding strategy in 
response to limited child output, children with language impair- 
ments may be particularly vulnerable to reduced conversational 
reciprocity, as their language-learning difficulties extend beyond 
delayed onset to include weaknesses in morphosyntax, semantics, 
and pragmatics. Consequently, MCDS that is less contingent 
or less responsive may inadvertently constrain opportunities 
for these children to practice communicative initiation, joint 
attention, and pragmatic language use. 

1.3 Maternal Child Directed Speech (MCDS) to 
Children With Autism Spectrum Disorder (ASD) 

MCDS plays a crucial role in language development for children 
with ASD (Swensen 2007 ; Warren et al. 2012 ; Bang and Nadig 
2015 ). Research suggests that responsive maternal speech can 
support long-term language outcomes in children with autism. 
For instance, Siller and Sigman ( 2002 ) found that mothers of 
children with ASD provided similar amounts of responsive verbal 
utterances as mothers of typically developing (TD) children, and 
this responsiveness was significantly associated with improved 
language skills 10 and 16 years later. However, studies specifically 
examining MCDS in children with ASD remain limited. Tubul- 
Lavy et al. ( 2020 ) reported that mothers of children with ASD 

(mean age: 27 months) used a comparable number of content 
words at the same linguistic level as mothers of TD children but 
showed distinct differences in word choice. Specifically, they used 
significantly more concrete nouns and active verbs while rarely 
incorporating abstract nouns, stative verbs, adjectives, or adverbs. 
This suggests that MCDS toward children with ASD may be 
more focused on concrete and action-oriented communication. 
Additionally, Romeo et al. ( 2022 ) found that parental language 
input predicts expressive language development and is associated 
with neural oscillatory patterns linked to language acquisition in 
toddlers at risk for ASD. These findings highlight the importance 
of MCDS in shaping language development in children with 
ASD, though further research is needed to understand its specific 
effects and potential adaptations for enhancing communication 
outcomes. 

1.4 Maternal Child Directed Speech (MCDS) 
Toward Children With Intellectual Disabilities (ID) 

MCDS to children with ID exhibits specific modifications 
that reflect mothers’ adaptations to their child’s developmental 
abilities. Research has shown that mothers of children with Down 
syndrome simplify their speech in various ways, including using 
a lower diversity of vocabulary, shorter utterances, and more 
telegraphic input compared to mothers of TD children (Zampini 
et al. 2012 ; Lorang et al. 2020 ). However, studies on MCDS toward 
children with early severe neurodevelopmental disorders remain 
largely unexplored, leaving uncertainty regarding the potential 
role of language sample analyses in differential diagnosis. One 

area of growing interest is the study of MCDS toward children 
with early onset epilepsy like West syndrome—classically defined 
by the triad of infantile spasms, developmental regression or 
stagnation, and hypsarrhythmia on EEG. WS is an early-onset 
epileptic encephalopathy typically presenting between 3 and 
7 months of age. Spasms occur in brief clusters of flexor, 
extensor, or mixed axial movements, often on arousal from 

sleep. Aetiology is heterogeneous, encompassing structural, 
genetic, metabolic, and acquired causes; symptomatic cases are 
more common than cryptogenic ones. The condition represents 
a neurologic emergency, as ongoing spasms and hypsarrhythmia 
are associated with adverse neurodevelopmental outcomes. 
First-line treatments include ACTH, high-dose corticosteroids, 
and vigabatrin (particularly in tuberous sclerosis complex). 
Prognosis depends largely on the underlying cause, rapidity 
of diagnosis, and early initiation of appropriate therapy. Given 
that WS emerges early in development and is associated with a 
high risk of ASD (7%–25% of cases) and ID or learning disorders 
(70%–90% of cases) (Strasser et al. 2018 ), understanding maternal 
speech patterns in WS with and without co-occurring ASD and ID 

is crucial. Prior research has shown that early parent-child inter- 
actions can serve as predictors of later developmental delays or 
ASD (Ouss et al. 2014 ). Additionally, early-onset epilepsy, as seen 
in WS, has been linked to developmental delays and cognitive- 
communicative disabilities. Despite these associations, it remains 
unclear whether MCDS toward children with WS resembles that 
used by mothers of children with ASD or other forms of ID or 
is specifically affected by the syndrome itself. Investigating the 
linguistic characteristics of MCDS toward children with WS may 
provide valuable insights into how mothers fine-tune their verbal 
input in response to their child’s unique developmental needs. 
This research could enhance our understanding of early language 
development in children with neurodevelopmental disorders 
and inform more effective intervention strategies for children 
with autism, ID, or epilepsy-related language impairments 

2 The Current Study 

The primary aim of this study is to examine the characteristics 
of MCDS to children with Infantile Spasms/WS, both with and 
without co-occurring intellectual disability (WID) and/or autism 

spectrum disorder (WASD), in comparison to typically developing 
(TD) children. A secondary aim is to determine how the presence 
and severity of ID and/or ASD symptoms shape the linguistic 
features of MCDS. 

Given the limited research on MCDS in the context of WS, we 
hypothesize that MCDS toward children with WS reflects adapta- 
tions to perceived developmental delays. These adaptations may 
function as compensatory strategies or express maternal concerns 
regarding the child’s developmental trajectory. Specifically, we 
expect overall vocabulary diversity in MCDS toward children 
with WS to be comparable to that directed toward TD children. 
In contrast, we expect more pronounced differences in prag- 
matic language use (e.g., interrogatives, exclamations, directives, 
attention-getting expressions, and mental state references) than 
in the distribution of lexical content words (e.g., nouns, verbs, 
adjectives). Such adaptations may be observed both in the range of 
vocabulary used and in the balance between lexical and pragmatic 
elements across WS subgroups. 

International Journal of Language & Communication Disorders, 2026 3 of 15

 14606984, 2026, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/1460-6984.70215 by L

ISA
 O

U
SS - U

niversité D
e L

iège , W
iley O

nline L
ibrary on [03/03/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



We further propose that these MCDS patterns are shaped by 
the child’s cognitive and communicative profile. This design 
allows us to disentangle whether maternal adaptations are driven 
primarily by the presence of epilepsy or by the child’s actual 
developmental abilities. 

By examining these patterns, this study seeks to advance under- 
standing of how mothers adjust their language input to support 
the developmental needs of children with WS, thereby contribut- 
ing to broader knowledge on adaptive parental communication 
strategies in neurodevelopmental disorders. 

3 Method 

3.1 Participants 

This study included 44 mother-child pairs, all of whom spoke 
European French as their primary language. The children with 
Infantile Spasms (for clearer abbreviation, we keep the name 
West Syndrome, (WS) were divided into three subgroups: (i) WS 
without ID or ASD (West): 12 children (four boys, eight girls) 
(ii) WS with Autism Spectrum Disorder (WASD) and Intellectual 
Disability (ID): eight children (four boys, four girls) (iii) WS with 
ID but without ASD (WID): 13 children (five boys, eight girls). 
All children with WS were recruited from the Department of 
Child Neurology at the Centre for Rare Epilepsy, Necker enfants- 
malades Hospital, Paris. ASD diagnoses were confirmed using 
the Autism Diagnostic Interview-Revised (ADI-R; Le Couteur 
et al. 2003 ), ICD-10 criteria, and clinician assessments. Intellec- 
tual disability (ID) was classified as mild, moderate, or severe 
based on ICD-10 standards. 

The TD group consisted of 11 children (seven boys, four girls), 
recruited through Maternal and Infant Prevention institutions, 
paediatric consultations, or by proxy. These children were 
selected to match the clinical group in age at study onset. None 
had been diagnosed with a neurodevelopmental disorder by 
an expert clinician, and all were in good health with typical 
development and normal hearing. 

All participants were native French speakers from middle-to- 
high socioeconomic backgrounds. Parents provided background 
information via a demographic questionnaire and gave written 
informed consent. Neurodevelopmental profiles were assessed 
using the Brunet-Lézine Revised Developmental Examination, 
which estimates a developmental quotient (DQ) based on norma- 
tive data for 3-year-old French toddlers (Josse 1997 ). Individual 
participant characteristics are summarized in Table 1 . 

The TD group showed uniformly high developmental quotients 
(DQ ≥ 90) and the highest levels of expressive language, with 
mean length of utterance (MLU) values consistently above 
2.7 and moderate-to-high utterance rates. Children with WS 
without comorbid diagnoses demonstrated greater variability 
in both cognitive and language measures, with DQ values 
ranging from 71 to 105 and MLU values spanning from 1.07 
to 3.34, despite the absence of intellectual disability (ID) or 
autism spectrum disorder (ASD). In contrast, children with 
WID exhibited markedly reduced developmental and language 
outcomes. DQ values decreased systematically with increasing 

ID severity, ranging from mild to severe, and were accompanied 
by consistently low MLU values, generally below 2.0, as well 
as reduced utterance rates. The most pronounced impairments 
were observed in participants with severe ID, who showed 
the lowest DQ scores and minimal expressive language output. 
Children with WASD also demonstrated substantial cognitive and 
linguistic impairment, with DQ values predominantly below 55 
and MLU values clustering around 1.0–1.6. Utterance rates in 
this group were generally low, and most participants presented 
with frequent, treatment-resistant seizures. Overall, the Table 1 
indicate a graded decline in cognitive and expressive language 
measures across groups, with the most severe profiles observed in 
children with comorbid ID or ASD, particularly in the presence of 
poorly controlled epilepsy. 

Group-level descriptive statistics for chronological age, develop- 
mental quotient (DQ), mean length of utterance (MLU), and 
utterance rate are presented in Table 2 

Mean chronological age was comparable across groups, with 
values ranging from 36.0 to 38.6 months. Mean DQ values differed 
across groups, with higher mean values in the TD (M = 90) and 
WEST (M = 88.75) groups and lower mean values in the WID 

(M = 42.92) and WASD (M = 33.38) groups; greater variability was 
observed in the WID and WASD groups. Mean MLU values varied 
across groups, with mean values of 3.23 for TD, 2.06 for WEST, 1.51 
for WID, and 1.26 for WASD. Mean utterance rate values were 0.44 
for TD, 0.38 for WEST, 0.31 for WID, and 0.22 for WASD. Overall, 
the descriptive statistics of participants indicate variation across 
groups in cognitive and expressive language level, in the context 
of similar chronological ages. 

3.2 Method 

3.2.1 Description of a Standardized Free Play 
Procedure 

The naturalistic observation was designed to be standardized. 
A 1 m2 mat, placed at the centre of the room, served as the 
designated play area for a set of standardized toys. During the 15- 
min free-play session, children were seated initially but remained 
free to move, explore, and manipulate objects both on and off 
the mat. Mothers were instructed to play and interact with the 
child as naturally as possible, as they usually do. To ensure 
consistency across dyads, all families were provided with the 
same set of toys: a red ball, a cloth book, nesting cubes, a teddy 
bear, a giraffe, small cars, and a Fisher-Price house with figurines. 
These familiar materials were selected to encourage spontaneous 
play in children, while the limited number of items facilitated 
comparability across sessions. Recordings were made using Sony 
video recorders with ECM-T140 external microphones as part of 
a longitudinal study on language development in children with 
neurodevelopmental disorders (Figure 1 ). 

3.2.2 Data Analysis 

Transcriptions were completed in accordance with the Codes 
for the Human Analysis of Transcripts (CHAT) format of the 
Child Language Data Exchange System (CHILDES) using Com- 
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TABLE 1 Participant characteristics. 

Code Group Gender SES CA DQ MLU 

Utterance 
rate ID ASD 

Epilepsy 
severity 

TD01 TD F High 43 90 + 3.00 0.34 No No —
TD02 TD F High 30 90 + 3.20 0.54 No No —
TD03 TD F High 48 90 + 2.72 0.30 No No —
TD04 TD M High 36 90 + 2.91 0.44 No No —
TD05 TD M High 38 90 + 3.30 0.34 No No —
TD06 TD M High 40 90 + 3.73 0.45 No No —
TD07 TD M High 29 90 + 3.92 0.41 No No —
TD08 TD M High 36 90 + 3.42 0.38 No No —
TD09 TD M High 30 90 + 2.85 0.52 No No —
TD10 TD F High 36 90 + 3.32 0.82 No No —
TD11 TD M High 30 90 + 3.12 0.36 No No —
W1 WEST F High 36 80 1.90 0.34 No No 1 
W2 WEST M High 38 82 1.79 0.26 No No 1 
W3 WEST F Middle 39 82 2.65 0.35 No No 1 
W4 WEST M High 36 90 2.33 0.40 No No 1 
W5 WEST F High 42 93 3.34 0.52 No No 1 
W6 WEST F High 40 95 2.04 0.47 No No 2 
W7 WEST M Middle 37 98 2.68 0.32 No No 1 
W8 WEST F High 38 102 2.06 0.22 No No 1 
W9 WEST F High 36 105 1.07 0.51 No No 1 
W10 WEST M Middle 37 71 1.58 0.37 No No 1 
W11 WEST F Middle 38 79 1.58 0.46 No No 1 
W12 WEST F Middle 42 88 1.75 0.36 No No 1 
W13 WID F Middle 45 55 1.83 0.25 Mild No 2 
W14 WID F Middle 37 57 1.27 0.36 Mild No 1 
W15 WID M Middle 38 57 2.32 0.38 Mild No 1 
W16 WID F Middle 39 61 1.11 0.33 Mild No 1 
W17 WID F Middle 38 68 1.54 0.38 Mild No 1 
W18 WID M High 36 69 1.22 0.33 Mild No 2 
W19 WID M Middle 37 25 1.30 0.04 Moderate No 1 
W20 WID M High 44 31 1.85 0.68 Moderate No 1 
W21 WID F High 36 33 1.55 0.37 Moderate No 1 
W22 WID F High 37 39 1.50 0.12 Moderate No 1 
W23 WID M Middle 35 42 1.82 0.33 Moderate No 1 
W24 WID F High 38 9 1.00 0.09 Severe No 2 
W25 WID F Middle 42 12 1.33 1.33 Severe No 2 
W26 WASD M Middle 37 54 1.00 0.08 Mild Yes 2 
W27 WASD F High 37 20 1.62 0.17 Severe Yes 2 
W28 WASD F High 36 24 1.20 0.22 Severe Yes 2 
W29 WASD M High 39 26 1.31 0.14 Moderate Yes 2 
W30 WASD M Middle 36 38 1.00 0.38 Moderate Yes 1 

(Continues) 
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TABLE 1 (Continued) 

Code Group Gender SES CA DQ MLU 

Utterance 
rate ID ASD 

Epilepsy 
severity 

W31 WASD F High 37 39 1.24 0.44 Moderate Yes 1 
W32 WASD M Middle 36 46 1.50 0.14 Moderate Yes 1 
W33 WASD F High 45 20 1.23 0.26 Severe Yes 2 

Note: DQ values reported as 90 + indicate performance at or above the upper limit of the test. Epilepsy severity was assessed as following, 1 = controlled seizures 
with treatment, 2 = resistant seizures despite multiple treatment.Chronological age is reported in months. 
Abbreviations: ASD, autism spectrum disorder; DQ, developmental quotient; ID, intellectual disability; MLU, mean length of utterance; SES, socioeconomic status 
indexed by maternal education. 

TABLE 2 Group means and standard deviations for age, developmental quotient, mean length of utterance, and utterance rate. 

Group n Age (M) Age (SD) DQ (M) DQ (SD) MLU (M) MLU (SD) 
Utterance 
rate (M) 

Utterance 
rate (SD) 

TD 11 36.00 6.08 90.00 0.00 3.23 0.37 0.44 0.14 
WEST 12 38.25 2.14 88.75 10.28 2.06 0.61 0.38 0.10 
WID 13 38.62 3.12 42.92 20.13 1.51 0.37 0.31 0.16 
WASD 8 37.88 3.04 33.38 12.75 1.26 0.22 0.22 0.14 

Note: Values are means (M) and standard deviations (SD). Chronological age is reported in months. For the TD group, developmental quotient (DQ) values reported 
as 90 + were conservatively coded as 90 for descriptive purposes. 

FIGURE 1 Standardized free play procedure. 

puterized Language Analysis (CLAN) software (MacWhinney, 
2000 ). All maternal utterances were transcribed by a trained 
research assistant. A second trained research assistant indepen- 
dently reviewed each audio–video file alongside its transcript to 
identify and correct errors in spelling, segmentation, and coding. 
Discrepancies were resolved through consensus; any remaining 
unresolved segments were coded as unintelligible after three 
review passes. Interrater agreement across transcripts was 95%. 

3.2.3 Maternal Speech Measures 

To assess similarities and differences in MCDS across groups, 
both quantitative and qualitative linguistic variables were anal- 

ysed. These measures were selected to capture potential adapta- 
tions in maternal language as a function of the child’s cognitive 
and communicative abilities. 

3.2.3.1 Vocabulary Diversity (VOCD). This measure 
accounts for the influence of sample size on the traditional 
type-token ration (TTR). VOCD models the rate at which 
new lexical items are introduced as sample size increases, 
providing a more reliable estimate of lexical richness. Non- 
lexical fillers and unintelligible sounds were excluded from the 
analysis. 

3.2.3.2 Interrogatives. This variable measured the propor- 
tion of interrogative utterances relative to the total number of 
maternal utterances. Interrogatives were identified based on ris- 
ing intonation patterns and/or syntactic structures characteristic 
of questions. 

3.2.3.3 Exclamations (Affect-Salient Speech). Exclama- 
tory utterances were defined as expressions used to maintain 
interaction and convey affect. This category included emotionally 
expressive words such as ah [ah], hop [hop], voilà [here], hé [hey], 
and bravo [bravo]. 

3.2.3.4 Questions. This category included lexical forms 
used to request or seek information from the child, including où? 
[where?], quoi? [what?], comment? [how?], quand? [when?], 
and pourquoi? [why?]. 

3.2.3.5 Directives. Directives were imperative forms 
used to guide or instruct the child’s actions. Examples 
included aller [go], faire [do], and mettre [put]. 
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3.2.3.6 Attention-Getting Devices. These were expres- 
sions used to attract or maintain the child’s attention, such 
as attends ! [wait!], donne ! [give!], viens ! [come!], and prends 
! [take!]. 

3.2.3.7 Mental State References. Mental state terms 
reflected the child’s internal experiences, including perceptions, 
desires, intentions, and beliefs. Relevant lexical items 
included regarder [look], vouloir [want], voir [see], pou- 
voir [can], falloir [must], savoir [know], and croire [believe]. 

These linguistic features were chosen to provide insight into 
the ways caregivers adapt their speech in response to the 
developmental characteristics of their children. All analyses 
were conducted using standardised coding procedures to ensure 
reliability and comparability across participants. 

4 Results 

4.1 Descriptive Statistics for all Linguistic 
Measures by Groups 

We analysed MCDS data from 44 mothers interacting with 
children with WS ( n = 33) and TD controls ( n = 11) to examine 
group differences in linguistic features 

As shown in Table 3 , the clinical groups generally exhibited 
greater variability than the TD group across several linguistic 
measures, as reflected by wider confidence intervals. Variability 
was particularly pronounced in the WASD group, most notably 
for percentage of verbs, which showed a substantially wider 
confidence interval relative to the other groups. 

To further examine group differences and the relations between 
cognitive level and language measures, inferential group compar- 
ison and correlational analyses were conducted. 

4.2 Group Comparison 

A one-way between-subjects analysis of variance (ANOVA) 
revealed significant group effects for the percentage of 
nouns, F (3, 39) = 2.96, p < 0.05; exclamations, F (3, 
39) = 2.69, p < 0.05; and questions, F (3, 39) = 5.11, p < 0.01. 
No significant group differences were found for vocabulary 
diversity (VOCD), F (3, 39) = 1.53, p = 0.22; percentage of 
verbs, F (3, 39) = 2.00, p = 0.13; or percentage of adjectives, F (3, 
39) = 0.96, p = 0.42. 

4.3 Post Hoc Comparisons 

Post hoc comparisons were conducted to further examine group 
differences in MCDS (see Figure 2 ). No significant differences 
were observed among the WASD, WID, and TD groups for vocab- 
ulary diversity (VOCD), verb use, or adjective use. Significant 
differences emerged for other linguistic features. The proportion 
of nouns was significantly lower in MCDS toward children with 
WASD than toward TD children, t = − 2.93, p = 0.006. Excla- 
mations occurred significantly more frequently in MCDS toward 

children with WASD than toward TD children, t = 2.26, p = 0.02. 
Group differences were also observed in the use of interrogative 
forms. Mothers of children with WASD and WID produced 
fewer questions than mothers of TD children, with significant 
contrasts for WASD versus TD, t = − 3.11, p = 0.004; WID versus 
TD, t = − 2.54, p = .015; and the combined WS group versus 
TD, t = − 3.59, p < 0.001. Together, these findings suggest that 
while lexical diversity and descriptive language use are relatively 
consistent across groups, noun use, exclamations, and question- 
asking vary as a function of the child’s neurodevelopmental 
profile. 

4.4 Correlational Analysis Across Clinical Group 

Clear differences emerged in the pattern of associations across 
clinical groups. Vocabulary diversity was positively associated 
with the DQ variable in both the West and WID groups, with sta- 
tistically significant correlations observed in each group ( r = 0.68 
and r = 0.64, respectively, p < 0.05). In contrast, the WASD 

group demonstrated a negative association between vocabulary 
diversity and the DQ variable, which did not reach statistical 
significance, indicating a qualitatively different pattern of associa- 
tion relative to the other clinical groups. Group-specific contrasts 
were also evident for morphosyntactic measures. Percentage of 
verbs was significantly negatively associated with the DQ variable 
in the WID group ( r = − 0.63, p < 0.05), whereas corresponding 
associations were weaker and non-significant in the West and 
WASD groups. For percentage of exclamations, the WASD group 
showed a strong negative association that approached statistical 
significance ( r = − 0.70, p < 0.10), a pattern not observed in the 
West or WID groups. 

No statistically significant associations were identified for per- 
centages of adjectives, nouns, or questions in any group, and 
correlation magnitudes for these measures were generally small 
across groups. 

Table 4 presents all correlations between children’s DQ scores and 
the six MCDS variables in the three WS subgroups: West, WASD 

and WID. Consistent with the overall sample, both the WASD 

and WID subgroups showed significant negative correlations 
between the percentage of exclamations and DQ, r = − 0.70, 
p < 0.01 and r = − .52, p < 0.01, respectively. A significant positive 
correlation between the percentage of adjective use and DQ was 
found only in the WASD group, r = 0.82, p < 0.01. Notably, the 
WASD subgroup displayed divergent correlation slopes for sev- 
eral MCDS variables—including vocabulary diversity, adjectives, 
nouns, and verbs—relative to the West and WID groups. 

4.5 General Linear Model 

A general linear model was conducted to examine whether 
MCDS predicted children’s DQ scores while controlling for 
WS subgroups. The overall model was statistically signifi- 
cant, F (8,23) = 11.91, p < 0.001, and accounted for a large 
proportion of the variance in DQ scores, with R2 = 0.81and 
adjusted R2 = 0.74. The omnibus test for the group effect was 
significant, F (2,23) = 26.15, p < 0.001, η2 p = 0.69, indicating that 
children’s DQ scores varied substantially across the groups. 
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TABLE 3 Descriptive statistics for linguistic measures by group. 

Measures Group N Mean SD Median 95% CI 

Vocabulary diversity TD 11 41.44 3.61 43.22 [39.02, 43.86] 
West 12 45.80 2.78 48.41 [39.60, 52.00] 
WID 13 42.36 1.85 44.11 [38.33, 46.40] 
WASD 8 36.52 3.30 37.56 [28.72, 44.32] 

Percentage of exclamations TD 11 11.06 0.91 11.07 [10.45, 11.67] 
West 12 11.25 1.32 10.79 [8.31, 14.18] 
WID 13 12.95 1.06 12.23 [10.64, 15.27] 
WASD 8 15.02 1.30 15.65 [11.95, 18.08] 

Percentage of nouns TD 11 16.82 1.55 18.17 [15.90, 17.74] 
West 12 14.20 1.03 13.67 [11.91, 16.49] 
WID 13 14.02 0.81 13.46 [12.25, 15.79] 
WASD 8 11.74 1.04 11.23 [9.28, 14.20] 

Percentage of verbs TD 11 9.68 1.05 10.25 [9.01, 10.35] 
West 12 8.15 0.73 8.68 [6.53, 9.77] 
WID 13 9.96 0.60 9.62 [8.67, 11.26] 
WASD 8 12.96 2.91 10.04 [6.09, 19.83] 

Percentage of adjectives TD 11 3.81 0.31 3.80 [3.60, 4.02] 
West 12 2.49 0.82 1.46 [0.66, 4.32] 
WID 13 2.82 0.50 2.34 [1.73, 3.91] 
WASD 8 3.01 0.59 2.45 [1.63, 4.40] 

Percentage of questions TD 11 3.36 0.54 3.15 [3.00, 3.72] 
West 12 1.75 0.31 1.95 [1.04, 2.45] 
WID 13 1.57 0.26 1.64 [1.01, 2.13] 
WASD 8 1.92 0.28 1.76 [1.27, 2.57] 

Abbreviations: CI, confidence interval; TD, typically developing; W, West syndrome without ASD and ID; WASD, West syndrome with Autism Spectrum Disorder 
and ID; WID, West syndrome with Intellectual Disability. 

TABLE 4 Correlations between children’s DQ scores and the six MCDS variables in the three WS subgroups. 

MCDS measures West r WID r WASD r 

Vocabulary diversity 0.68* 0.64* − 0.56* 

Percentage of exclamations − 0.25 − 0.52* − 0.70* * 

Percentage of adjectives − 0.34 − 0.10 0.82* * 

Percentage of nouns 0.25 0.23 − 0.16 
Percentage of verbs − 0.43 − 0.63* 0.35 
Percentage of questions 0.04 0.19 0.38 

Correlations ( r ) are two ‑tailed. 
* p < 0.05. 
** p < 0.01. Sample sizes: West = 12, WID = 13, WASD = 8. 

After controlling for group, none of the maternal speech pre- 
dictors were statistically significant. However, the percentage 
of exclamations, F (1,23) = 3.37, p = 0.079, η2 p = 0.13, and 
vocabulary diversity, F (1,23) = 2.46, p = 0.13, η2 p = 0.10, showed 
nonsignificant trends, suggesting potential small-to-moderate 

effects. The percentages of nouns, adjectives, verbs, and questions 
were all nonsignificant predictors ( ps > 0.21). Relative to the West 
group, children in the WASD group scored significantly lower on 
DQ ( b = − 45.55, SE = 7.75, t = − 5.88, p < 0.001), as did children in 
the WID group ( b = − 41.07, SE = 6.20, t = − 6.63, p < .001). Post hoc 
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FIGURE 2 Bar charts illustrating post hoc comparisons of MCDS measures across three subgroups of children with West syndrome (WS) and a 
typically developing (TD) group. Panel (a) shows vocabulary diversity; panel (b) verbs; panel (c) nouns; panel (d) adjectives; panel (e) questions; and 
panel (f) exclamations. 

comparisons confirmed that both the WASD and WID groups had 
significantly lower DQ scores than the West group ( ps < 0.001), 
with large effect sizes ( d = 3.14 and d = 2.83, respectively). 

There was no significant difference between the WASD and 
WID groups ( p = 1.00). Estimated marginal means showed that 
children in the West group had the highest DQ scores (M = 84.70, 
SE = 4.65, 95% CI [75.07, 94.32]), followed by the WID group 
(M = 43.63, SE = 4.07, 95% CI [35.21, 52.04]), and the WASD group 
(M = 39.15, SE = 5.63, 95% CI [27.50, 50.79]). 

4.6 Qualitative Group Differences in MCDS 

Figure 3 illustrates group differences in MCDS based on 
the percentage of occurrences of 24 target words distributed 
across five linguistically and socially meaningful cate- 
gories: exclamations/affect-salient words, directives, questions, 
attention-getting devices, and references to mental states. 

Statistical analyses revealed significant group differences in four 
of the five categories. Mothers of children with WS produced 
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FIGURE 3 Percentage of occurrences of MCDS toward WS sub- 
groups and age-matched TD children. 

significantly more exclamations ( χ2 = 149.19, p < 0.001), ques- 
tions ( χ2 = 58.28, p < 0.001), attention-getting devices ( χ2 = 23.08, 
p < 0.006), and references to mental states ( χ2 = 79.09, p < 0.001) 
compared to mothers of TD children. 

In contrast, no significant group difference was found for direc- 
tives ( χ2 = 4.89, p = 0.56), indicating that the use of commands 
or instructions was comparable across groups. This suggests 
that despite differences in other communicative strategies, both 
groups maintain similar levels of goal-oriented or behaviour- 
guiding speech, possibly reflecting shared norms around struc- 
turing children’s activities or maintaining compliance during 
interaction. 

5 Discussion 

This corpus study examined how MCDS adapts to the com- 
municative and developmental profiles of children with West 
Syndrome (WS), including subgroups with co-occurring autism 

spectrum disorder (WASD) or intellectual disability (WID), com- 
pared with typically developing (TD) peers. Four main findings 
emerged, each offering insights into the ways mothers adjust their 
language input. 

First, analyses revealed that while overall vocabulary diversity 
(VOCD) did not differ significantly across groups, mothers of 
children with WASD tended to use a narrower vocabulary set 
compared to both TD children and other WS subgroups. Although 
this trend did not reach significance, it suggests a more con- 
strained lexical environment, potentially reflecting adaptations 
to the child’s perceived or actual linguistic limitations. Impor- 
tantly, significant group differences were observed in specific 
lexical categories. Mothers of children with WASD used more 
exclamations but fewer nouns, while both WASD and WID groups 
showed reduced use of questions compared with TD interactions. 
This shift toward affectively salient (exclamatory) rather than 
referential (nouns, questions) input likely reflects adjustments 
to the reduced social reciprocity and joint attention challenges 
typical of ASD and ID. Interestingly, verb use was somewhat 
higher in the WASD group, though highly variable, hinting at 
mothers’ attempts to emphasize action-based engagement. These 
affect-salient expressions may serve to increase engagement or 
emotional salience in interactions with children who present with 
reduced social responsivity—characteristics commonly observed 
in ASD (McDuffie and Yoder 2010 ; Paul et al. 2008 ). Conversely, 
mothers of children in the WASD group used significantly 
fewer nouns compared to those of TD children. This reduction in 
referential language may reflect a decrease in object-labelling or 
joint attention scaffolding behaviours, which are typically limited 
in children with ASD (Tager-Flusberg et al. 2005 ). Taken together, 
these findings suggest that MCDS is qualitatively shaped by the 
child’s neurodevelopmental profile, with mothers relying more 
on emotional expressiveness and less on referential scaffolding 
when interacting with children with ASD or ID. 

In accordance with extensive evidence on adaptive caregiver 
communication, our findings suggest that mothers actively 
adjust their interactional strategies in ways that reflect both 
shared and diagnosis-specific characteristics of their children’s 
neurodevelopmental profiles. 
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Rather than functioning as static providers of linguistic input, 
mothers act as sensitive calibrators who continually reshape the 
emotional, referential, and temporal contours of their communi- 
cation to match their child’s attentional patterns, communicative 
availability, and developmental competencies (Bornstein et al. 
2008 ; Tamis-LeMonda et al. 2001 ; Warren et al. 2007 ; Guralnick, 
2008 ; Guralnick et al. 2008 ). These adaptive processes are consis- 
tent with broader models of responsive caregiving and maternal 
attunement, which emphasize that parental scaffolding, linguis- 
tic input, and emotional modulation are dynamically shaped by 
the child’s cues (Landry et al. 2006 ; Rogoff 2003 ). The nature 
of these adaptations differed in theoretically meaningful ways 
between the ASD and ID groups, illustrating how the affordances 
and constraints of each neurodevelopmental profile guide mater- 
nal communicative choices. Mothers of children with ASD—who 
often exhibit reduced joint attention, attenuated responsiveness 
to verbal prompts, and difficulty sustaining shared reference—
tended to rely more heavily on affective signalling and emotional 
expressiveness, a pattern echoing evidence that emotionally 
salient cues can serve as compensatory routes to engagement 
when referential scaffolding is less effective (Siller and Sigman 
2002 ; De Falco et al. 2011a , 2011b , 2011 ; De Falco, Venuti, et al. 
2011 ; Edmunds et al. 2019 ; Green et al. 2015 ; Adamson et al. 
2019 ). In contrast, mothers of children with ID, who typically 
display broader cognitive delays but comparatively preserved 
social reciprocity, more often integrated emotional attunement 
with structured verbal scaffolding, consistent with findings that 
verbal guidance and predictable linguistic routines remain effec- 
tive supports for this population (Dieterich et al. 2006 ; Rowe 
and Snow 2020 ; Lowe, Erickson, et al. 2021 ; Lowe, Weisleder, 
et al. 2021 ; Venuti et al. 2009 ). Together, these diagnosis-specific 
patterns reinforce conceptual frameworks emphasizing child- 
driven adaptation (Smith, Mirenda, et al. 2023 ; Smith, Jones, 
et al. 2023 ) and underscore that maternal communication is 
strategically calibrated to the socio-communicative demands of 
the interaction rather than uniformly applied. 

These interpretive insights also carry significant implications for 
parent-mediated intervention and clinical practice. If mothers 
naturally recalibrate their communicative strategies to align 
with the affordances of their child’s developmental profile, 
evidence-informed intervention should leverage—not replace—
these intuitive patterns. For children with ASD, coaching may 
focus on helping parents capitalize on emotionally expres- 
sive strategies to establish engagement in contexts where joint 
attention and shared referential focus are limited, while also 
providing embedded opportunities to gradually scaffold coor- 
dinated attention when readiness cues emerge (Kasari et al. 
2010 ; Shire and Kasari 2016 ; Green et al. 2010 ). For children 
with ID, parent coaching may more effectively emphasize the 
combined use of affective attunement with graduated, structured 
linguistic scaffolding, building on these children’s relatively 
stronger social reciprocity to support language, cognitive, and 
play development (Yoder and Warren 2002 ; Spiker et al. 2002 ; 
Haebig et al. 2013 ). More broadly, the present findings rein- 
force the value of individualized, developmentally informed 
guidance within early intervention frameworks, highlighting 
the importance of tailoring communication strategies to each 
child’s socio-communicative strengths and vulnerabilities. Such 
tailoring aligns with principles of responsive caregiving and 
ecological validity (Mahoney et al. 1998 ; Sussman 2012 ) and may 

ultimately enhance the efficacy, generalization, and sustainability 
of parent-implemented communication supports across home 
and community contexts. 

Third, subgroup analyses reinforced this interpretation. High 
frequencies of exclamations were again linked to lower 
developmental outcomes, especially in children with pronounced 
cognitive or behavioural challenges. For children with WID, 
greater use of descriptive or referential language appeared more 
beneficial than reliance on affective expressions, highlighting 
the developmental value of lexical elaboration. By contrast, 
in WASD, mothers’ speech reflected a qualitatively distinct 
pattern characterized by heightened emotionality but reduced 
referential scaffolding. These subgroup-specific adaptations 
underscore the heterogeneity within WS and suggest that the 
developmental utility of particular speech features depends 
on the child’s cognitive and communicative profile. Tailored 
parental communication strategies may therefore be necessary 
to address the unique needs of different subgroups. 

Fourth, mothers of children with WS demonstrated both com- 
monalities and differences in their use of questions and mental 
state references. Although simple “what” and “where” questions 
were used at similar rates across groups, more abstract forms 
(“how,” “when,” and especially “why”) were markedly less 
frequent in WS compared with TD interactions. This “wh-effect”
points to a syndrome-specific influence on maternal questioning 
that is not fully explained by developmental level alone. In the 
TD group, mothers’ use of “wh” questions containing verbs 
and more complex structures positively predicted the children’s 
comprehension of “wh” questions. In contrast, in the ASD 

group, frequent use of “wh” questions with “be” as the main 
verb negatively predicted comprehension. This is consistent 
with Goodwin et al. ( 2015 ) data who examined mothers’ use of 
“wh” questions when interacting with children with ASD versus 
typically developing (TD) children around the age of 3. They 
found that (i) mothers of TD children produced a higher overall 
percentage of “wh” questions, although there were relatively few 

differences in the types of “wh” questions used compared to 
mothers of children with ASD and (ii) TD and ASD children 
appeared to process and benefit from linguistic input differently. 

The reference to mental states words showed differences except 
in “look” and “want” words; these two words may refer to more 
directive or attention getting devices and highlights the need 
to pay attention to the context in which these words are used. 
Likewise, mothers used some mental-state terms (e.g., look , want ) 
across groups, though these often functioned more as directive or 
attention-getting devices than as scaffolds for perspective-taking. 
Qualitative analyses confirmed that in WASD, mothers frequently 
relied on exclamations and attention-getting speech to compen- 
sate for language delays and reduced joint attention, whereas in 
WID, mothers favoured affect-salient words and directives, con- 
sistent with findings from other neurodevelopmental conditions 
such as Down syndrome. These adaptations suggest that while 
children with WID may actively engage in communication, they 
require heightened affective stimulation to sustain participation. 

Qualitative analysis reveals a more contrastive profile: moth- 
ers simplified CDS, relying on exclamations and attention-getting 
expressions to compensate for language delays and limited joint 
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attention in children with ASD. These findings provide insight 
into how mothers adapt their speech based on the unique 
characteristics of children with WS and ASD. This supports 
findings of Tubul-Lavy et al. ( 2020 ) and Choi et al. ( 2020 ), who 
found that parents of siblings of children with ASD adjusted 
their speech to match their 18-month-old infants’ communicative 
abilities. 

Regarding WID, a distinct qualitative profile emerged compared 
to other West categories. Mothers used fewer questions but more 
exclamations-affect salient words (e.g., voilà! , bravo! ) 
and attention-getting expressions (e.g., wait! , take! ). These 
adaptations are in accordance with De Falco et al. ( 2011 ) who 
found that parents of 40-months-old children with Down 
syndrome used more direct statements, more affect salient 
speech and asked fewer questions than parents of TD children. 
These findings suggest that while children with WID actively 
engage in communication, they require more stimulation and 
acknowledgment to maintain their participation (Roberts et al. 
2019 ; Swanson 2020 ). However, Zampini et al. 2020 reported 
totally opposite findings in 8-month-old infants with various 
types of sex chromosome trisomies: they showed more directives 
and questions and less affect salient words in the maternal 
input addressed to children than in the input addressed to TD 

children. Their findings suggest that the pattern of MCDS could 
evolve according to the infant’s age, and that the nature of the 
disease/genetic condition may influence the MCDS. This is 
consistent with previous research has shown that the experience 
of raising a child with a severe condition like Infantile Spasms 
can impact parent-child interactions. For example, Boissel et al. 
( 2020 ) found that parental anxiety and sadness related to the 
child’s illness affected the child’s attachment style at 18 months, 
regardless of whether the child also had ASD or ID. 

Across all findings, mothers of children with WS displayed speech 
patterns that were more emotionally expressive but less refer- 
ential and interrogative than those of mothers of TD children. 
These adaptations may be reflecting maternal efforts to increase 
engagement, to capture attention and maintain interaction but 
could inadvertently limit opportunities for language learning 
when questioning and lexical elaboration are reduced. Impor- 
tantly, the presence of comorbid ASD or ID shaped distinct 
communicative profiles, demonstrating that maternal input is 
finely attuned not only to developmental level but also to 
diagnostic characteristics. 

By situating these findings within the broader literature on 
parent-mediated interventions, the study underscores the poten- 
tial of supporting mothers in balancing emotional engagement 
with cognitively enriching communication strategies. Such inter- 
ventions may help optimize language-learning opportunities for 
children with WS and its subgroups, who are at heightened risk 
for developmental delays. 

6 Conclusion 

This study provides the first corpus-based analysis of MCDS 
toward children with Infantile Spasms, revealing how moth- 
ers adapt communication to their child’s developmental and 
diagnostic profile. Mothers of children with comorbid ASD 

or ID tended to use more affective but less referential input, 
highlighting both supportive and limiting adaptations. Despite 
the small sample, findings underscore the importance of parent- 
focused interventions that promote a balance between emotional 
engagement and linguistic scaffolding, with potential to influence 
developmental trajectories early in life. 
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