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Abstract 

Literature Review 

Language development facilitates the communication of feelings and needs for 

children with others in their environment. While impairments in language abilities are 

not required for a diagnosis of autism, it has been estimated that between one-third of 

children and one-half of adults with autism fail to develop functional speech. 

Research also suggests that language delays in children with autism have implications 

for later social and adaptive functioning and long-term consequences for wellbeing 

and mental health. Marked impairment in prelinguistic intentional communication – 

including limited joint attention skills and gesture use –are among the earliest and 

clearest indicators for autism and predictive of subsequent language ability. To date, 

much of the literature linking prelinguistic intentional communication to subsequent 

language ability relies on retrospective or high-risk infant sibling methods and has 

utilised varying language measures. These factors make direct comparisons between 

studies difficult. It is also challenging to discern to what extent findings generalise to 

the wider population of children with autism in the community.  

Aims and Hypotheses 

The overarching aim of this study was to investigate the predictive 

relationship between early prelinguistic intentional communication skills/difficulties 

with later language development in the context of a cohort of infants with possible 

emerging autism, identified from the community. Specifically, the aims of this study 

were to: 1) profile the early prelinguistic intentional communicate abilities – that is, 

joint attention skills and gesture use – and receptive and expressive language abilities 
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of infants with possible emerging autism, and 2) evaluate the predictive value of early 

prelinguistic skills for subsequent language development across a one-year follow-up 

period. 

Methods 

Data for this study was available from a larger prospective longitudinal study 

of infants identified with possible emerging autism. Participants retained for analysis 

here were 72 infants, including 65.28% males, of mean age 11.72 months (range 9 to 

16 months) at first assessment. Parent-report and direct assessment measures of joint 

attention skills and gesture use were collected at infants’ baseline assessment, as was 

a measure of autism symptom presentation. Parent-report and direct assessment 

measures of receptive and expressive language ability were collected at both baseline 

assessment and one-year follow-up. 

Results 

Examination of descriptive statistics showed a 2-3 month receptive and 

expressive language delay for the infants, as a group, compared to language 

assessment norms. This delay was consistent at both baseline and follow-up, showing 

an average delay when compared to age-standardised norms. Correlational analyses 

demonstrated the multiple measures of language to be moderately to highly correlated 

(range: r=-.01 -.71). Baseline gesture use was significantly associated with both 

concurrent and prospective receptive language (range: r=31 - .44) and expressive 

language (range: r=27 - .52) abilities. However, no such significant associations were 

found with language ability for either response to joint attention (RJA) or initiation of 

joint attention (IJA) skills, at either time point. Finally, hierarchical linear regression 
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analyses on language outcomes indicated that baseline language ability and autism 

symptoms were unique significant predictors of receptive (unique variance ranging 

between 6% and 11%) and expressive language (unique variance ranging between 6% 

and 14%).  

Discussion and Conclusion 

These results confirm the importance of gesture use as a specific prelinguistic 

intentional communication skill important in the development of language for young 

children and extends from previous literature to children with emerging autism. These 

are also some of the first results showing the importance of supporting language 

development in a group of children identified in infancy as having possible emerging 

autism. Furthermore, findings also demonstrate the importance of early autism 

symptoms in predicting subsequent language ability. These findings have implications 

for tailoring identification processes and early intervention to meet the language needs 

of children with emerging autism during the first two years of life. Future research 

could explore a larger number of prelinguistic communicative skills as predictors of 

subsequent language ability over a longer follow-up time period in various samples of 

children such as children with emerging autism, established autism and children with 

language/developmental delays.  

Thesis Overview 

Chapter 1 of this thesis is a literature review outlining the importance of 

language skills and early prelinguistic intentional communication skills for typically 

developing children and children with autism, including outlining gaps in the 

literature to provide a rationale for this thesis and the study aims and hypotheses. 



 iv 

Chapter 2 presents a discussion of methodological considerations for this thesis, 

including outlining the specific research procedure and design, summary of 

participants, and description of measures used. Chapter 3 reports findings relating to 

the study hypotheses. Finally, Chapter 4 provides a discussion linking the current 

study findings to the existing literature, including a consideration of strengths and 

limitations, and providing suggestions for future research.  
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Chapter 1: Literature Review 

Introduction 

Autism Spectrum Disorder (ASD; hereafter, autism) is a neurodevelopmental 

disability characterised by impairments in social-communication skills and the 

presence of restricted and repetitive behaviours and interests (American Psychiatric 

Association, 2013). Prevalence estimates vary globally but recent reports have 

estimated that almost 1 in 60 children have autism in Australia (Bent et al., 2015) and 

the mean age of autism diagnosis nationally has been reported as 4 years and 1 month 

among young children (Bent et al., 2015). While impairments in language abilities are 

not required for a diagnosis, it has been estimated that between one-third of children 

(Bryson, 1996) and one-half of adults with autism (Norrelgen et al., 2015) fail to 

develop functional speech. Furthermore, studies of children with autism have shown 

that early language has implications for later social and adaptive functioning 

(Anderson et al., 2007; Luyster et al., 2008; McDuffie et al., 2005) and long-term 

outcomes in wellbeing and mental health (Gillespie-Lynch et al., 2012; Howlin et al., 

2004). Given that the presence of functional speech in early childhood is a strong 

predictor for better outcomes in autism, and that the average age of autism diagnosis 

in Australia is relatively late in the early childhood period (i.e., around 4 years), it is 

important to investigate verbal and preverbal precursors of language development in 

young children during the period when autism may be emerging. Emerging autism 

relates to autism symptoms developing in toddlerhood, prior to when a reliable autism 

diagnosis is made (Elsabbagh et al., 2013), and is measured utilising instruments such 

as the Autism Observation Scale for Infants (Bryson et al., 2008) and the Autism 

Diagnostic Observation Schedule – Toddler Module (Luyster et al., 2008), developed 
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for measuring autism symptoms in toddlerhood. A clearer understanding of 

disruptions to the normative process of language development in these children with 

emerging autism will inform targets for behavioural interventions in autism and 

language delay. 

Impairments in social-communication skills are among the most important 

features of autism, although there is a great deal of variability in the severity of these 

difficulties. Communication skills (across receptive and expressive semantic, 

morphologic, syntactic and pragmatic domains) are extremely heterogeneous in 

individuals with autism, ranging from failure to develop any functional speech to the 

development of functional but idiosyncratic spoken language (Wetherby, 2008). Of 

particular relevance to this study is the marked impairment of prelinguistic intentional 

communication skills – specifically, limited joint attention skills and gesture use – 

that forms perhaps the earliest and clearest indicators for autism (Charman & Stone, 

2006). Prelinguistic intentional communication refers to skills used during the stages 

prior to the emergence of spoken language, during which time communication 

appears to be intentional and directed toward communication partners, but has yet to 

take the form of speech (i.e., spoken words or word approximations). Watt, Wetherby 

and Shumway (2006) demonstrated that prelinguistic intentional communication 

behaviours – such as the production of conventional gestures (e.g., pointing), as well 

as the initiation of and engagement in joint attention – predicted subsequent rates of 

spoken language acquisition in typically developing infants.  

The relationship between intentional communication and later language ability 

is important for both theoretical and clinical reasons. Theoretically, such an 

association provides information about the process of early language development 

(Bruner & Sherwood, 1983). Clinically, identifying characteristics and behaviours 
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that are present in early development – prior to the onset of spoken language, and that 

are predictive of later language – enables the earlier identification of children at risk 

for language delay, before their difficulties become entrenched (McCathren et al., 

2000) and when there is perhaps the greatest potential for support and intervention. 

Many theories have been posited and progressed regarding the role of prelinguistic 

intentional communication skills for subsequent language ability (Yoder et al., 2015) 

and these can be categorised as child-driven or transactional. Child-driven models 

focus on within-child factors. For example, Bruner and Sherwood (1983) postulated 

that gesture use and early vocalisations serve the same pragmatic functions (such as 

requesting and commenting) as do early words or spoken language (Bates & Dick, 

2002; Bruner & Sherwood, 1983). Others have suggested that prelinguistic intentional 

communication skills and the emergence of language are related, as they rely on the 

same underlying cognitive processes (Bates & Dick, 2002; Golinkoff, 1986; Thal & 

Bates, 1988). Finally, another explanation for the relationship between prelinguistic 

intentional communication and later language ability is the transactional model. 

Yoder and Warren (1999) posited that intentional communication may be related to 

later language partially due to the fact that intentional communication elicits a 

response from a caregiver, which in turn facilitates later language development (e.g., 

through word labelling).  

Although there is consensus that early identification and intervention are 

important in modifying subsequent language delay in children with autism, relatively 

little is known about the early development of prelinguistic intentional 

communication skills in autism as diagnosis rarely occurs before age 2 years. 

Converging lines of evidence indicate that general deficits, as well as specific 

precursors to some symptoms – such as language deficits – are present early on in 
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autism (Elsabbagh & Johnson, 2010). This demonstrates the importance of 

investigation into precursors to language delay in children with autism. To date, much 

of the literature on prelinguistic intentional communication and subsequent language 

ability in children with autism tends to rely on two types of research design – 

retrospective reports/review of home video footage and prospective high-risk infant 

sibling studies (i.e., following the development of younger siblings of children with 

autism who have a 20% likelihood of developing autism; Ozonoff et al., 2011). While 

prospective studies improve upon retrospective designs by actively tracking child 

development as it unfolds, thereby reducing the influence of potential sources of bias 

(e.g., selection, recall), evolving research suggests that the developmental profiles of 

siblings of children with autism may be different to those of children identified from 

the general community as showing early signs of autism. That is, findings from high-

risk infant sibling studies may not be representative of, or generalisable to, all of 

autism (Sacrey et al., 2017). Furthermore, the literature investigating language 

abilities in young children with autism, or in the context of emerging autism, has 

utilised different language measures across studies, making it difficult to draw direct 

comparisons and confident inferences across individual studies.  

The remainder of this chapter presents a literature review outlining the 

importance of language and early prelinguistic intentional communication for 

typically developing children, and what is known in the context of children with 

autism. It begins with a discussion of prelinguistic intentional communication in the 

literature of both typical development and autism, and as relevant to subsequent 

language outcomes, following which a brief overview of the gaps in the literature to 

date is presented. A rationale for the current study is then provided, followed by a 

discussion of the study aims and hypotheses. Chapter 2 then considers broader 
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methodological issues as relevant to this study and outlines the specific procedure and 

design of the research conducted here, and an overview of the study participants and 

description of the measures used. Chapter 3 reports findings relating to the study 

hypotheses, and Chapter 4 provides a discussion, reiterating the study results and 

linking these findings to the existing literature. Chapter 4 also considers the design 

strengths and limitations of this study and provides suggestions for future research.  

Language in Early Childhood 

Language is the systematic and conventional use of sounds (or signs or written 

symbols) for the purpose of communication or self-expression (Crystal, 1995). 

According to Bloom and Lahey (1978), there are a number of distinctions between 

components and subcomponents of language (see Figure 1). Bloom and Lahey 

described three separate but overlapping components of language: form, content and 

use. Form refers to the surface features of language and how these are arranged 

according to the grammar of the language. It incorporates morphology, syntax and 

phonology. Content refers to the topics and ideas that are encoded in linguistic 

messages (whether these are transmitted through sign language, writing or speech). 

And use refers to the reasons why people communicate – the function of language.  

 

Figure 1 

Components of language 

  

Form
• Syntax
• Phonology
• Morphology

Content
• Semantics

Use
• Pragmatics
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As shown in Table 1, the subcomponents of form are syntax, phonology and 

morphology. Content consists of semantics and pragmatics falls under the component 

of use. 

 

Table 1 

Components and subcomponents of language  

 

Component Subcomponent Definition 

Form Syntax  Rule system governing the order and combination of 

words to form sentences, and the relationships 

among the elements within a sentence 

 Phonology The use of individual sound units in a language and 

the rules by which they are combined and 

recombined to create larger language units 

 Morphology The rule system that governs the structure of words 

and the construction of word forms from the basic 

elements of meaning 

Content Semantics The meaning of individual words as well as the 

meaning that is produced by a combination of words 

Use Pragmatics Pragmatics consists of three major communication 

skills: 1) Using language for different purposes, such 

as greeting (e.g., hello, goodbye), informing (e.g., 

I'm going to get a biscuit), and requesting (e.g., I 

would like a biscuit); 2) Changing language 

according to the needs of a listener or situation, such 

as  talking differently to a baby than to an adult; and 

3) Following rules for conversations and storytelling, 

such as taking turns in conversation and how to use 

verbal and nonverbal signals. 
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Language in Typical Development 

Language is important for all children as it assists with communication of 

feelings and needs, with parents, educators, physicians and other children. The first 

three years of a child’s life, when the brain is rapidly developing and maturing, is the 

most intensive period for speech and language growth (Charman & Stone, 2006). 

Typically, children develop receptive language – the ability to understand the 

meaning of what others communicate including through words and sentences – before 

their development of expressive language – the ability to produce words by putting 

thoughts and sentences together in a way that makes sense and effectively 

communicates these ideas to others (Luyster et al., 2008).  

In typical development, infants develop speech production quite rapidly. 

Infants begin babbling at around 6-months of age, and language comprehension 

emerges around 9-months of age. First words follow at around 12-months (Fenson et 

al., 1994), by which time infants are able to understand many more words and also 

some short phrases (Tager-Flusberg et al., 2009). Infants only produce phrases of their 

own later, usually between 18- and 24-months of age (Fenson et al., 1994) and 

typically developing children are able to speak in complete sentences by 3 years 

(Charman & Stone, 2006). Furthermore, typically developing children use language 

for social reasons to initiate and share conversation and social interactions with others 

(Wetherby, 1986). Children use language in social situations in a number of ways, 

such as for greeting or informing people about things, as well as having the ability to 

follow ‘unspoken’ rules of conversation, such as taking turns and using appropriate 

facial expressions. These kinds of skills are important as they enable children to build 

meaningful relationships with others and help with further language development 

through the opportunity to ask questions and the motivation to engage with others.  
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Language in Autism 

Although deficits in language skills are an important feature of autism, 

research suggests that for young children with autism, abilities may range from being 

entirely nonverbal to being fluent, but with highly idiosyncratic use of language, 

including features such as echolalia (Ellis Weismer et al., 2010). This heterogeneity is 

further complicated by the fact that some children with autism exhibit adequate 

structural language skills – such as articulation/phonology, vocabulary/semantics, and 

grammar/morphology and syntax – but may have difficulty with prosody and abstract 

use of language (McCann & Peppé, 2003). The prosodic features of the speech 

produced by persons with autism are almost always odd, often sounding mechanical 

(Fay, 1993). Sometimes the speech produced by individuals with autism is also 

different in terms of pitch, volume, and voice quality (Lord & Paul, 1997; Tager-

Flusberg, 1999). 

As outlined above, typically developing children use language for various 

social reasons, whereas children with autism may use words most often to regulate 

their environment (such as to request or protest; Tager-Flusberg, Paul, & Lord, 2013). 

Although some children with autism have accompanying speech disorders (such as 

apraxia or oral-motor impairments) that may impair intelligibility, it is the absence or 

restriction of communicative intent that is characteristic of autism (Happé & Frith, 

1996). For this reason, reduced motivation to engage in social-communication and 

emerging language acquisition difficulties may be mutually reinforcing.  

There are a number of reported communication phenotypes of children with 

autism. The first is a language profile whereby receptive language skills are more 

impaired than expressive language skills (Barbaro & Dissanayake, 2012; Charman, 

Drew, et al., 2003; Kover et al., 2013; Luyster et al., 2008; Pickles et al., 2014; 
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Volden et al., 2011; Ellis Weismer et al., 2010). Additionally, some children with 

autism have also shown a regression (or loss) in social communication and/or 

language around two years of age (Baird et al., 2008; Barger et al., 2013; Lord et al., 

2004; Ozonoff et al., 2005) or stereotypical language including echolalia, incessant 

questioning, pronoun reversal, and/or perseverative speech (Boucher, 2012; Tager-

Flusberg, 2006). Finally, greater use of unusual vocalisations in infants with autism 

(Paul et al., 2011), abnormal prosody and vocal quality (Shriberg et al., 2001; Tager-

Flusberg & Caronna, 2007) have been noted in autism.  

Delays and deficits in language acquisition appear to be among the clearest 

early indicators of emerging autism (De Giacomo & Fombonne, 1998), with the 

absence of first words often representing the primary initial caregiver concern about 

the development of their child (Wetherby et al., 2004). Research in children with 

autism has suggested that receptive language can lag behind the level expected on the 

basis of the child’s expressive language (Hudry et al., 2014; Kwok et al., 2015; 

Luyster et al., 2008), and this too may reflect reduced or different social motivation 

(Coster et al., 1999). A receptive language impairment may be often interpreted by 

parents or health professionals as a sign of issues related to hearing, however, children 

with autism may often ignore voices in their environment but be responsive to other 

non-vocal stimuli suggesting reduced social interest rather than a hearing difficulty 

(Klin, 1991). Children with autism tend to have limited language ability, with their 

ability often closely linked to broader cognitive abilities and attention skills (Mody & 

Belliveau, 2013).  

Language Disorders and Overlap with Autism 

The reported prevalence of language disorders in school-age children ranges 

from 5 to 8 per cent (Boyle et al., 1996). Severe speech and language disorders in 
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young children can negatively affect later educational achievement, even after 

intensive intervention (Stern et al., 1995).  Atypical language development can be a 

secondary characteristic of other physical and developmental problems that may first 

manifest in language. Conditions that can account for speech and language problems 

in children can be divided into primary speech and language problems, in which no 

other aetiology can be found, and secondary speech and language problems, which are 

attributable to another condition. Primary speech and language problems include 

development speech and language delay, expressive language disorder and receptive 

language disorder, amongst others. Secondary speech and language problems have 

been associated with  autism, cerebral palsy, intellectual disabilities and hearing loss 

(McLaughlin, 2011).    

Secondary speech and language problems are common to many 

neurodevelopmental disabilities and there is substantial overlap in features for young 

children with autism, language disorder/delay and developmental delay (Kjelgaard & 

Tager-Flusberg, 2001; Paul et al., 2008; Ellis Weismer et al., 2010). However, a 

notable distinction between autism and other developmental disabilities is that social 

communication difficulties are central to autism whereas in other developmental 

delays and language delays/disorders, social communication difficulties tend to be 

secondary, or consequential to language problems (Rice et al., 2005). Demouy et al. 

(2011) investigated the language profiles of children with SLI and autism in 12 

children with autism and 13 children with SLI. Children from these groups were 

equivalent across age, sex and academic skills. One finding of this study was a unique 

speech prosody feature (rhythm, stress, intonation) feature amongst children with 

autism of rising intonation, which was not seen in the children with SLI.  
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Implications of Delayed Language  

For children with autism, improvements in communicative skills have been 

shown to be closely related to the reduction of challenging behaviour (Kevan, 2003). 

Furthermore, studies of children with autism have shown that early language has 

implications for later social and adaptive functioning (Anderson et al., 2007; Luyster 

et al., 2008; McDuffie et al., 2005). A systematic review conducted by Magiati et al. 

(2014) investigated outcomes for adolescents and adults with autism in follow-up 

studies. Five of the eight studies in which language and/or early pre-communication 

factors were explored as possible predictors of adult outcomes demonstrated a 

consistent such effect, including for later-life adaptive behaviours and social 

outcomes.  

Delays in language acquisition have also been linked to long-term impacts on 

wellbeing and mental health outcomes in adults with autism (Gillespie-Lynch et al., 

2012). In a study conducted by Howlin et al. (2004) investigating childhood language 

ability and autism severity on adult outcomes, the majority of adult participants were 

rated as having a ‘Poor’ outcome – defined as requiring a high level of support, with 

no friends outside of residence – or a ‘Very Poor’ outcome – defined as requiring 

high-level hospital care, with no friends and no autonomy. This demonstrates a direct 

impact of childhood language ability on adult functioning outcomes in children with 

autism.  

Prelinguistic Intentional Communication  

Prelinguistic Intentional Communication in Typical Development 

The developmental phase during which prelinguistic intentional 

communication emerges refers to the time between birth and when a child begins to 
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use spoken words and sentences meaningfully (typically around 18-months of age). 

During this prelinguistic phase, infants progressively develop intentional and 

symbolic forms of communication representing a range of communicative and social 

functions. Intentional communication is defined as a triadic exchange, involving a 

shared focus between two individuals (Adamson et al., 2009, 2017; Bakeman & 

Adamson, 1984), in which the child’s gestures, posture, vocalisations, gaze, and facial 

expressions demonstrate coordinated attention to an object, person or event (Volterra 

et al., 1979). Prelinguistic intentional communication skills are often considered as 

being the foundation on which many other communication and social skills are built.  

Prelinguistic intentional communication can be characterised in terms of 

pragmatic function. Imperative acts describe occurrences where a child requests an 

object that is out of reach or requests an action with an object and is a form of 

communication with the purpose of meeting an immediate need or desire (i.e., 

behaviour regulation; Gomez, Sarria, & Tamarit, 1993). Other types of 

communicative acts may be intended to share attention or to engage with a social 

partner and these are called declarative acts; acts serving to share awareness or 

experiences with others (Mundy, 1995) rather than to achieve a particular 

instrumental end. That is, declarative acts have a more social motive than imperative 

or instrumental acts (Gomez et al., 1993; Tomasello, 1995). 

Prelinguistic Intentional Communication in Autism 

Limited prelinguistic intentional communication is considered to be a core 

deficit in the communication profile of children with autism (Noens & Berckelaer-

Onnes, 2005; Travis & Sigman, 2001; Wetherby et al., 2000), and differences in 

social-communication skills between children with and without autism are 

particularly evident and unique in the preverbal stage (Mundy & Crowson, 1997; 
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Travis & Sigman, 2001). Identifying prelinguistic predictors of language outcomes 

contributes to conceptualising models of language development by elucidating the 

relative importance of the underpinnings of language. In addition, identifying these 

predictors is essential for improving early identification of children who may be at 

risk for poor language outcomes (Wetherby et al., 2004). Individual differences in a 

number of prelinguistic skills in the second year have been found to predict later 

language skills. For example, research, such as by Fenson et al. (1994) has shown the 

importance of early vocalisations and words in the development of later expressive 

language. Play is another prelinguistic skills which has been shown to be predictive of 

language outcomes as it provides a context for language learning (Bopp & Mirenda, 

2011). There is robust evidence to show that two social communication skills 

identified as being crucial for subsequent language abilities are gesture use and joint 

attention. Specifically, children with autism are less likely than typically developing 

children to use symbolic gestures – like showing or pointing out objects of interest.  

Rather, children with autism predominately use physical cues – such as pushing or 

directing another’s hand to an object of interest – to convey their desires 

(Mastrogiuseppe et al., 2015; Stone et al., 2007). Researchers have focused on the role 

of social-communication in infancy for the development of language acquisition in 

early childhood, finding early social-communicative skills to be precursors to the 

development of key language milestones in children with autism (Luyster et al., 2008) 

just as in typical development.  

In children with autism, prelinguistic intentional communication may be used 

less often, in fewer types of circumstances, and with less flexibility or ease (McDuffie 

et al., 2005). Children with autism exhibit a specific pattern of prelinguistic 

intentional communication that is predominantly imperative and is used primarily to 
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regulate another’s behaviour (Landa et al., 2013), such as acquiring an object that is 

out of reach or directing the activity of another person, instead of initiating instances 

of declarative prelinguistic intentional communication (i.e., solely for the purpose of 

sharing). Conversely, typically developing children and children with other 

developmental delays or disabilities, such as Down syndrome, express a wide range of 

functional communication and intents early in development (Shulman et al., 2001). 

Previous research reveals that children with autism often request, protest, and greet 

intentionally, but use few gestures of pointing or showing to label or comment 

intentionally and often express a limited repertoire of communicative intents 

(Wetherby & Prutting, 1984). Despite variability in levels of language development 

and cognitive ability, children with autism often exhibit a relatively homogeneous 

profile of communicative intents distinct from that of children without autism 

(Tomasello et al., 2007). Disproportions in imperatives and declaratives between 

children with autism and typically developing children/children with other 

developmental disabilities, highlights the importance of continued investigation into 

prelinguistic intentional communication in children with autism and in infants in 

whom autism may be emerging.  

Prelinguistic Intentional Communication Characteristics 

Joint Attention. Episodes of eye gaze and joint attention – the shared focus of 

two individuals on a given object or event – provide children with a great deal of 

information about their environment by establishing reference and intention, and a 

context that enables the child to associate meaning with a particular utterance 

(Woodward, 2005). Consequently, joint attention deficits may result in a cascade of 

missed language-learning opportunities as part of building vocabulary through object-

word associations. In typical development, one important operationalisation of joint 
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attention is the ability of infants to follow a shift of gaze and/or the head turn of an 

adult (Adamson et al., 2017); an ability that emerges between 6- to 12-months of age 

and consolidates across the infancy/toddlerhood period until around two years of age 

(Butterworth & Morissette, 1996; Carpenter et al., 1998).  

Joint attention is described as the triadic coordination (or sharing) of attention 

with another person, and then with an object or event (Leekam & Ramsden, 2006). In 

typically developing infants, there is a predictable developmental trajectory of joint 

attention skill over the first 2 years of life. From as early as 6-months of age to the 

end of the first year of life, infants develop joint attention skills (Bakeman & 

Adamson, 1984) including both the capacity for  response to joint attention (RJA) and 

initiation of joint attention (IJA). That is, RJA is a child’s ability to shift attention to 

follow a social partner’s gaze or pointing gesture, when the partner is the initiator of 

the joint attention act. IJA, by contrast, is the child’s ability to instigate the sharing of 

attention by coordinating his or her gaze between an object, or event, with gaze 

toward a social partner (Bottema-Beutel, 2016). Children develop other 

communication skills, and language, in combination with joint attention, which then 

enhances their further understanding and use of language (Sameroff & Fiese, 2000). 

Engaging with objects and with social partners in a coordinated way is critical for 

infants’ developing understanding of others’ thoughts, feelings and goals (Klin, Jones, 

Schultz, Volkmar, & Cohen, 2002; Tomasello et al., 2007). Therefore, the 

development of both RJA and IJA skills represent major milestones for all children, 

with or without disability.   

Lack of coordinated gaze between an infant, adult and object/event, which 

involves the use of joint attention (e.g., Morales et al., 2000), is among one of the 

earliest indicators of autism (Werner & Dawson, 2005), discriminating between 
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children with and without a diagnosis (Shumway & Wetherby, 2009), and 

prospectively predicting autism symptoms even into adulthood (Gillespie-Lynch et 

al., 2012). Shumway and Wetherby (2009) studied the communicative profiles of 125 

children aged between 18- and 24-months of age (50 of which were later diagnosed 

with autism, 25 with developmental delay and 50 with typical development). 

Measurement of rate, function, and means of communication were obtained through 

systematic observation of videotaped behaviours samples that were elicited in 

accordance with the Communication and Symbolic Behavior Scales Developmental 

Profile. It was found that children with autism communicated at a significantly lower 

rate than both children with development delay and those following typical 

development. Of importance to this study was that children with autism were shown 

to use a significantly lower proportion of acts of joint attention and gestures compared 

with children with developmental delay or typical development.  

In typical development, RJA and IJA have been demonstrated to develop 

simultaneously – whereby children contemporaneously learn to initiate joint attention 

with others whilst also responding when others initiate joint attention with them 

(Salley et al., 2016) – in autism, children show a developmental divergence (Charman 

& Stone, 2006). Children with autism often first learn to coordinate their attention 

between a person and an object in the context of communication imperatives – that is, 

when requesting something that they want, using joint attention behaviours for 

instrumental function – rather than in the context of communication declaratives, for 

the purpose of sharing interests or for other social interaction functions. This 

functional distinction has been demonstrated by Dawson et al. (2004) who found that 

joint attention skills discriminated children with autism from children with 
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developmental delay or typical development, correctly classifying 83% of children 

with and 63% of children without autism. 

As a form of prelinguistic intentional communication, joint attention has been 

shown to be a pertinent predictor of both receptive and expressive language in 

children with autism, even beyond the value of other known predictors of language, 

such as parent linguistic input. Yoder et al. (2015), in a longitudinal study of 87 

children with autism who were initially non-verbal (when recruited at age 24- to 48-

months), found that joint attention significantly predicted receptive and expressive 

language growth. In addition to research investigating early language abilities and 

adult outcomes, this finding provides further evidence of the importance of joint 

attention in predicting subsequent language ability in children with autism. The 

finding is also consistent with those of many studies that have demonstrated 

longitudinal associations between joint attention abilities, including following eye 

gaze and pointing, and language learning and later language ability in typically 

developing infants (Mundy & Gomes, 1998; Tomasello & Farrar, 1986; Volterra et 

al., 1979). In another longitudinal study of the predictive value of early joint attention 

skills, Morales et al. (2000), used the Early Social Communication Scales (ESCS) to 

assess joint attention skills in 22 infants at 2-monthly intervals beginning at 8-months 

of age. Findings indicated that individual differences in early response to joint 

attention skills were significantly related to language outcomes on the MCDI at age 2-

years.  

Gestures Use. The development of gesture use demonstrates a notable 

transition in the growth of intentional communication capacity as gestures provide a 

clear means for establishing reference compared with other more ambiguous means of 

communication, such as use of eye gaze or facial expressions. Gestures such as 
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holding out items to give or show them, reaching to request, and pointing to indicate 

an item of interest are the first gestures to emerge in typical development (Volterra et 

al., 1979). Gestures are important for children as they learn to effectively 

communicate with others. That is, before children are able to use spoken language, 

gestures enable children to effectively communicate with others in their environment, 

such as through pointing to indicate joint reference, and waving in greeting (Crais, 

Watson, & Baranek, 2009).  

Between 6 and 10 months of age, typically developing children begin to use 

gestures communicatively with others, such as reaching to indicate their desire to be 

picked up or obtain an object, or pushing away objects that they do not want 

(Carpenter et al., 1998; Crais et al., 2009; Parladé & Iverson, 2015). Gestures are 

defined as actions used with the intent to communicate and are usually expressed 

using the fingers, hands, and arms, but can also include body motions to describe or 

enact ideas (e.g., bouncing to describe the movement of a “horsey”; Iverson & Thal, 

1998). In contrast, simply reaching or grabbing for something is not considered 

communicative unless the child is using that action to signal to someone else what 

their intention is. 

Iverson and Thal (1998) categorised two primary types of gestures: deictic and 

representational. Deictic gestures call attention to or indicate an object or event, such 

as pointing to or holding up an object to show someone. As suggested by Iverson and 

Thal, these gestures are interpreted according to the context and can be used across a 

range of objects and events. Deictic gestures are frequently divided into two types: 

contact and distal (Brady et al., 2004). Contact gestures include touching the object or 

another person, such as pulling on an object held by another or pushing away a 

caregiver’s hand; they are considered to be early gestures, appearing between 7 and 9 



 

 
 

19 

months. In contrast, distal gestures do not require contact with the caregiver or the 

object and include pointing or waving “bye bye” and typically appear later than 

contact gestures (10-12 months).  

Representational gestures indicate both reference and a particular semantic 

content. Iverson and Thal (1998) categorized representational gestures into object-

related and conventional gestures. Object-related gestures denote some feature of the 

referent (e.g., flapping the arms to represent a bird flying) and are considered to be 

symbolic forms (Mundy et al., 1987).  They are considered to be conventional 

according to common use and understanding within a particular culture (e.g., waving 

“bye”, finger to lips for “quiet” in western cultures). They typically represent some 

action or concept rather than a specific object. 

 Iverson and Goldin-Meadow (2005) have postulated that gestures allow 

typically developing children to communicate ideas and wants for which they may not 

yet have the words or verbal capacity. Hence, the use of gestures may be facilitative 

of language learning. Gestures can also assist children in indicating objects of interest 

to caregivers, which in turn may lead to object labelling by the caregiver and provide 

an opportunity for children to learn new words (Goldin-Meadow et al., 2007). This 

also then enables children to prompt input from their caregivers, soliciting 

information that they need to further their own language learning and development. 

Research has also suggested that referencing or commenting by a child (e.g., pointing 

to an object to show it) has a strong connection with receptive language development 

(Colonnesi et al., 2010). When children reference an object through pointing or other 

gestures, caregivers usually respond by labelling the object or providing additional 

information to the child (Brady et al., 2004, 2013; Tomasello & Farrar, 1986). Thus, 

children who gesture more often will have increased chances to gain input from 
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caregivers and subsequently bolster their language learning opportunities (Reilly et 

al., 2009).  

Returning to the situation of children with autism, the majority of research to 

date suggests that children with autism produce fewer gestures on average compared 

with typically developing children and other clinical comparison groups (e.g., 

Pedersen, 1997; Winder, Wozniak, Parladé, & Iverson, 2013) and that their gesture 

range is less diverse than that of their non-autistic peers (Colgan et al., 2006; Winder 

et al., 2013). Similarly to the use of joint attention, children with autism are more 

likely to use gestures imperatively – that is, to regulate others’ behaviour, such as 

pointing to have someone provide them with something – rather than for the purpose 

of social interaction, such as pointing declaratively to comment on something 

interesting (e.g., waving “hi”, or “bye bye”, or nodding or shaking head “yes” or 

“no”; Ramos-Cabo et al., 2019).  

Why Prelinguistic Intentional Communication is Important 

The prelinguistic stage of intentional communication builds the basis for later 

developing skills – such as learning new words and combining those words into 

sentences that can be used to communicate – as well as skills needed for 

understanding the complex and diverse distinctions of social-communication. For all 

children, the skills learned during this prelinguistic stage can be critical to the 

development of effective and successful communication throughout late-childhood, 

and adolescence and adulthood. A shift to intentional communication is critical to the 

development of language and higher-level and nuanced social-communication (Brady 

et al., 2004; Tomasello et al., 2007). A child’s adeptness in prelinguistic intentional 

communication has been shown to be predictive of later language outcomes 

(Donnellan et al., 2020). Furthermore, higher rates of early nonverbal intentional 
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communication are related to improved language outcomes (Sandbank et al., 2017). In 

a study conducted by Calandrella and Wilcox (2000), 25 children with developmental 

delay (aged 17- to 38- months) were observed during natural interactions with their 

primary caregiver at 6-month intervals over a 12-month period. Researchers were 

interested in the relationship between prelinguistic abilities and later receptive and 

expressive language outcomes. They found that nonverbal communication (that 

included coordinated attention or was intentional) was associated with better 

subsequent language outcomes.  

Successful communication is bi-directional and requires an exchange and 

reciprocity between those who are communicating. A visual representation of the 

cascading effects of early communicative delays on language development is 

presented below in Figure 2. As communication and social deficits are both key 

features of autism, consideration of not only what language skills are acquired, but 

how those skills are used and developed during social interactions is important. 

Research in typical development has examined how communication exchanges 

around a unified purpose develop, which can be used as a useful point of comparison 

for studying minimally verbal children. 

As described above, infants between the ages of 6- and 12-months begin to 

share their attention on objects and events with communication partners, moving 

toward triadic joint engagement (De Schuymer et al., 2011; Mundy et al., 2009). A 

significant skill that develops through triadic engagement is the ability to follow 

others’ gaze, which opens up opportunities for the infant to learn from other people 

about the environment around them, thereby leading to more opportunities for word 

learning (Rozga et al., 2011). When this kind of exchange is compromised (i.e., 

because one of the communication partners initiates communication and shared 
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attention only infrequently; such as in the context of childhood autism), this is likely 

to impact the quantity and quality of input available (Arunachalam & Luyster, 2018). 

If a child with autism is initiating fewer communicative activities, their social partner 

has fewer opportunities to provide a response. Reduced opportunities for caregivers 

and other adults to respond could therefore negatively impact the development of 

these skills for children with autism (Bishop, 2014). 

 

Figure 2 

Cascading effects of early communicative delays on language development  

 

When a caregiver responds to an episode of joint attention that is initiated by a 

child, they often provide input on something that is salient and motivating to the 

child’s current focus of attention (e.g., Goldin-Meadow et al., 2007). Instances such as 

these are critical for word and language learning as the child’s attention is focused on 

an object of interest and the caregiver is able to directly label that object for the child. 

Work with typically developing infants indicates that children are more likely to learn 

new words under these conditions (i.e., when they are motivated and attentive to an 
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object) than when a label is provided for an object to which they are not already 

directly attending (Tomasello & Farrar, 1986). Siller and Sigman (2008) have 

provided evidence of a similar underlying process in children with autism. In this 

study, Siller and Sigman conducted four waves of data collection with 22 boys and 6 

girls (with a mean age of 45.2 months and a language age of 36 months or less) using 

the Reynell Developmental Language Scales, the MSEL and the Childhood 

Evaluation of Language Fundamentals – Revised to measure language. Joint 

engagement was measured using the Early Social Communication Scale and 

videotaped mother-child interactions. The findings showed that children’s rate of 

language growth was independently predicted by (a) children’s responsiveness to 

others’ bids for joint attention and (b) parents’ responsiveness to their children’s 

attention during play. Both predictive relations could not be explained by initial 

variation in global developmental characteristics, such as IQ, mental age, or language 

abilities. Similarly, in a study of 55 minimally verbal children with autism, DiStefano 

et al. (2016) found that children’s participation in communication interchanges 

(unbroken back-and-forth exchanges around a unified purpose) at mean age 6.5 years 

was positively associated with spoken language gains over a 6-month period.  

Prelinguistic Intentional Communication Deficits and Later Language Skills 

As demonstrated above, a child’s ability and proficiency to use prelinguistic 

intentional communication may play a crucial role in their successful transition to 

spoken language and later language competency. This has been established in the 

robust research literature base, whereby prelinguistic intentional communication skills 

have been shown to be concurrently associated with a range of skills in both typical 

development (Goldstein et al., 2010; Watson et al., 2013) and autism (Anderson et al., 
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2007; Mundy et al., 1987; Tomasello & Farrar, 1986). In one such study of children 

with autism, Poon et al. (2012) showed that the mean level of social communication 

behaviours (joint attention, imitation and object play as observed in home video 

recordings) at 9-12 months, and not the rate of change in these behaviours over time, 

predicted communication scores on the Vineland Adaptive Behavior Scales at 3-7 

years of age. This has also been demonstrated prospectively, with early joint attention 

skills shown to be highly predictive of subsequent receptive and expressive language 

in both typically developing children (Slaughter & McConnell, 2003) and children 

with autism (Charman, 2003). In this latter study conducted by Charman (2003), 

concurrent and longitudinal associations between joint attention and other social 

communication abilities were measured in a sample of infants with autism at age 20-

months, and language abilities at 42 months. Early joint attention abilities were shown 

to be positively associated with later language abilities. 

Similarly, early gesture use has been found to be strongly associated with 

concurrent receptive language in both children with typical language skills (Volterra 

et al., 1979) and those with language deficits (Thal & Bates, 1988). Further, Rowe 

and colleagues (Rowe et al., 2008; Rowe & Goldin-Meadow, 2009) have shown 

gesture use at 18-months of age in typically developing children to be significantly 

related to subsequent receptive language at 4 years of age. Again, in children 

following typical development (n=52) observed interacting with their caregivers at 

home, Rowe and Goldin-Meadow (2009) found that gesture use at 18-months 

selectively predicted lexical versus syntactic skills at 42-months, even with early child 

speech controlled. Moreover, frequency of requesting and commenting have also been 

shown to be predictive of later spoken language (McDuffie et al., 2005; Mundy et al., 

1987; Sigman & Ruskin, 1999; Stone et al., 1997).  
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Gestures, such as communicative pointing (distal), not only enable joint 

attention episodes with others, but also impact upon what communication partners 

look at and subsequently comment on – furthering the potential for language learning. 

Not only does the emergence of gestures facilitate effective communication for 

infants and young children, but this also has a potential impact on the language-

learning environment. Gaze, joint attention and gesture use provide caregivers and 

other adults with clear, noticeable, and specific cues as to the child’s current focus of 

interest, enabling them to capitalise on the child’s engagement and motivation and 

providing a spoken response and or opportunity to label an object. These 

opportunities can therefore provide ample opportunities for word learning as the child 

is already focused on the object, creating an environment primed for the acquisition of 

new words (e.g., Tomasello & Farrar, 1986; Leekam & Ramsden, 2006). 

Methodological Approaches to Studying Prelinguistic Intentional 

Communication Deficits 

Retrospective Design 

In order to better understand the relationship between prelinguistic intentional 

communication and language in the context of autism, there is recognition that this 

association must be studied in infancy, when prelinguistic intentional communication 

skills are emerging. Naturally, this is before the development of language itself is 

expected and also before the time of confirmed autism diagnosis, when early 

behaviours are emerging and consolidating. There have been a number of approaches 

taken and methodologies explored to investigate early development in the context of 

autism. One example of this is through the use of a retrospective methodology. 

Thorough work with retrospective parent-report and the review of home videos of 
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young children with autism has consistently shown impairments in prelinguistic 

intentional communication skills in the first years of life among those later diagnosed 

with autism (Barbaro & Dissanayake, 2009; Yirmiya & Charman, 2010). For 

example, in a study of videotaped first birthday parties, Osterling and Dawson (1994) 

reported that infants later diagnosed with autism had shown social deficits in eye 

gaze, affect, and in the joint attention behaviours of showing and pointing. Similarly, 

Bernabei et al. (1998) found that while pointing and showing were rare behaviours, 

following another’s gaze (gaze monitoring) was altogether absent in the home video 

footage of children later diagnosed with autism, during the first 18-months of life.  

Retrospective designs provided important early insights into the prelinguistic 

intentional communication deficits presenting in infancy, among children 

subsequently diagnosed with autism. However, there are a number of limitations to 

research based on the retrospective analysis of home video footage, and associated 

research based on retrospective parent-report, including lack of standardisation in 

behaviour sampling and the potential for recall and other reporting biases (i.e., 

parental knowledge of the child's eventual diagnosis). Similarly, revisions to the 

diagnostic criteria of autism according to both the American Psychological 

Association (APA; 1994, 2000, and 2013) and the International Classification of 

Disease (ICD; 1979 and 1999) systems have meant that contemporary definitions of 

autism have changed since the time when research based on retrospective study 

design was published. 

Prospective Infant Sibling Design 

To overcome challenges posed by a reliance on retrospective study design, 

researchers have more recently leveraged the potential from prospective longitudinal 

studies to seek insights into the development of infants in whom autism is emerging. 
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Specifically, research over more than a decade has tracked the development of infants 

at familial high risk for autism. Infant siblings of children with autism are at known 

elevated risk for autism (and other developmental delays, including language 

impairment; Constantino et al., 2010; Messinger et al., 2013; Ozonoff et al., 2011), 

and readily identifiable early in life, facilitating recruitment into research whereby 

development can be tracked prospectively and longitudinally, using objective 

measurement. By comparing prospectively collected data from high-risk infants who 

later do vs do not meet diagnostic criteria for autism, researchers are able to identify 

early markers of later autism diagnosis. Findings from studies utilising this 

methodological approach have demonstrated a clear link between reduced 

prelinguistic intentional communication skills and subsequent language development. 

Specifically, impairments in the use of declaratives – gestures and eye gaze produced 

for shared attention purposes – have been identified among high-risk infant siblings, 

at 14- to 19-months of age (Goldberg et al., 2005) and 12- to 23-months of age (Stone 

et al., 1997), showing lower motivation to initiate instances of declarative intentional 

communication with others.  

Although high-risk infant sibling studies show promise for examining the 

early features of autism – such as investigating prelinguistic intentional 

communication and language prospectively during key periods of development – 

potential considerations regarding bias and generalisability of cases have also been 

raised, which the field is only just beginning to consider (Sacrey et al., 2017). 

Specifically, high-risk infant sibling samples comprise children who have grown up in 

an environment already affected by autism. Children with autism from multiplex 

families – where there is more than one individual with an autism diagnosis – have 
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higher cognitive function and adaptive skills than do simplex cases – families where 

only one child has autism (Pandey, 2007). 

Furthermore, factors such as the potentially earlier recognition of symptoms, 

engagement with intervention services, and differential parenting styles and parental 

stress (Zwaigenbaum et al., 2007) may systematically differentiate the early 

experience of infants born into a family where there is already a child with autism, 

leading to further issues with generalisability of findings from studies of autism in 

infant siblings. Potential biases of these types, from studies of emerging autism 

restricted to samples of high-risk infant siblings, may be mitigated through the 

recruitment of infants in whom autism is emerging identified via community-referral. 

Community-Referral Design 

An alternative approach to studying the early development of autism, 

prospectively as it emerges, is to identify infants who are themselves showing 

emerging symptoms via clinical/community-referral pathways. Given the evidence 

demonstrating that high-risk infant siblings may not be representative of all children 

with autism (Sacrey et al., 2017), due to their inherent multiplex status and potentially 

altered rearing environment as a result of the presence of the older, already-diagnosed 

sibling, a community-ascertainment approach to recruitment of infants with emerging 

autism has the potential to further elucidate the relationship between prelinguistic 

intentional communication and subsequent language ability that is generalisable to the 

population of interest. In one of the only studies to date investigating developmental 

profiles in infants with emerging autism identified through a community-based 

setting, Barbaro & Dissanayake (2012) found infants with emerging autism to have 

poorer receptive and expressive language abilities compared with children with 

developmental or language delay. To the best of our knowledge, there have been no 
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studies to date examining the prelinguistic intentional communication skills and 

associated language development of infants with possible emerging autism identified 

through community care pathways.  

Rationale, Aims and Hypotheses  

This literature review has highlighted how prelinguistic intentional 

communication skills are important in the context of childhood autism, as well as in 

the context of language development. For children with autism in the prelinguistic 

stage, the acquisition of joint attention skills and gesture use is critical to concurrent 

and subsequent development of language and social communication skills. The 

majority of research to date has examined prelinguistic intentional communication 

retrospectively in children with an existing diagnosis of autism, or prospectively in 

the specific context of high-risk infant sibling studies. However, little research has 

examined the predictive value of prelinguistic intentional communication abilities 

among infants in whom autism may be emerging – beyond the specific context of 

high-risk infant sibling studies – during the developmental period when these skills 

should be emerging and have key relevance to language development (i.e., 12- to 24-

months). Additionally, few studies have examined language abilities in children with 

autism or with emerging autism utilising varied language measures to observe 

consistency/convergence in the pattern of findings obtained, and none have yet done 

so in a community referred sample of infants with possible emerging autism. The 

current research fills this gap by investigating the predictive value of two types of 

prelinguistic intentional communication skills – joint attention and gesture use – for 

developing language, in a unique cohort of infants with possible emerging autism, 
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identified on the basis of presenting early behavioural signs of autism via community-

referral. 

This research was conducted in the context of a larger prospective, 

longitudinal study whereby infants were recruited from the community on the basis of 

showing early behavioural signs of autism. Data for this study was taken from two 

timepoints, when the children were aged around 12-months (hereafter, baseline) and 

24-months of age (hereafter, follow-up), and include baseline measures of 

prelinguistic intentional communication skills (i.e., joint attention and gesture use) 

and language measures across two approaches (i.e., parent-report and direct 

assessment) at both baseline and follow-up assessments.  

The specific study aims were: 1) to profile the early prelinguistic intentional 

communication abilities – that is, joint attention skills and gesture use; 2) to profile 

the receptive and expressive language abilities of infants with possible emerging 

autism, and the continuity of these skills over time; and 3) to evaluate the predictive 

value of the earlier prelinguistic intentional communication skills for subsequent 

language development across the one-year follow-up period. Specifically, it was 

hypothesised that the infants’:  

1. Receptive and expressive language skills would be reduced, relative to 

chronological age, across both measures, at baseline and follow-up; 

2. Receptive and expressive language scores, within and between scales, would 

be correlated across the assessment measures taken concurrently, suggesting 

convergent measurement validity, and prospectively, suggesting predictive 

validity and continuity of skills; 
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3. Early joint attention skills and gesture use would be associated with 

concurrent measures of receptive and expressive language (i.e., at baseline 

assessment); 

4. Early joint attention skills and gesture use would be associated with 

prospective measures of receptive and expressive language (i.e., at follow-up 

assessment); 

5. Level of autism symptoms measured at baseline would be associated with key 

study measures taken concurrently – that is, baseline measures of joint 

attention skills, gesture use and receptive and expressive language – and 

potentially also prospectively associated with the key language measures taken 

at follow-up assessment; 

6. Early joint attention skills and gesture use (i.e., at baseline) would be 

predictive of later language ability (i.e., at follow-up), controlling for autism 

symptoms and baseline levels of receptive/expressive language skill.  
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Chapter 2: Methods 

In this Chapter, broader methodological considerations pertinent to this study 

are reviewed – including broad aspects of study design and measurement – followed 

by the presentation of specific details of the larger study which provided the dataset 

for the empirical work reported in this study.  

Methodological Considerations for Studying Early Language Development 

Prospective Longitudinal Design 

As previously argued, in order to understand the significance of prelinguistic 

skills on subsequent language development in young children with autism we must 

look at associations between measures of these factors over time, as they are 

developing, and prior to the typical age of autism diagnosis (very rarely ocurring 

before the age of two years). In recent years, prospective longitudinal design – 

research that employs continuous or repeated measures to follow children over time – 

has become a useful means of analysing communication skills in infants with 

emerging autism. A prospective longitudinal design allows researchers to recruit 

infants early in development and track them over time, taking measurements at 

multiple timepoints as they grow older. This design was chosen in preference to 

retrospective designs of children with established autism (which relies on approaches 

such as parent-report or the review of family home video footage, both of which are 

difficult to standardise), or a reliance on cross-sectional designs which may include 

multiple measures for analysis but is limited in the extent to which inferences about 

developmental processes and causal relations can be determined. Prospective studies 

are not subject to recall bias, can be designed to examine precise constructs, and can 

provide multiple data collection timepoints and measurement comparability across 
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individual children over time. This study design also allows the collection of data 

longitudinally across different ages, which can promote our understanding of 

developmental trajectories and the impact of early delays in one domain (e.g., 

prelinguistic intentional communication) on the subsequent development in another 

(e.g., language).  

There exist a number of different recruitment methods for identifying a 

suitable sample for prospective longitudinal analysis. As outlined in Chapter 1, the 

most notable approach adopted over the last two decades has been the high-risk infant 

sibling design, founded on research showing that the recurrence rate of autism among 

siblings is around 18% (Ozonoff et al., 2011). Being the younger sibling of a child 

with autism is one of the most clearly defined ‘high-risk’ groups available. Hence, the 

main strength of the high-risk infant sibling research design is in the ability to directly 

identify infants in whom there is a high likelihood of diagnostic outcome, and to do so 

early in life allowing the study of emerging autism from far earlier than would be 

possible by relying on recruitment at the time of diagnosis. Furthermore, infants can 

then be followed prospectively and longitudinally from infancy allowing for true 

developmental tracking. However, recent research has suggested that constraining 

focus to the unique group that high risk infant siblings represent may not necessarily 

yeild outcomes that generalise to the wider population of children developing autism 

(Sacrey et al., 2017).  

Studying the development of children with emerging autism who are identified 

from the general community – on the basis of showing early signs of autism in 

infancy – is a promising alternative prospective approach that is not solely oriented 

towards the recruitment of infant siblings. One such approach to identify infants 

through community referral from routine ‘community primary care’ providers, which 
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ensures infants enrolled in research are ascertained based on the presentation of 

emerging symptoms rather than their eligibility being based on the diagnosis of an 

older sibling. Like the high-risk infant sibling design, this approach affords the 

potential to study the emergence of autism prospectively and longitudinally as it 

occurs, prior to the age of a formal diagnosis, with the benefit of better reflecting the 

larger population of children with autism for whom research inferences are intended 

to apply.  

To date, very few studies have evaluated the early development of children 

with autism identified through community referral pathways. One of these, the local 

Australian Social Attention and Communication Study (SACS; Barbaro & 

Dissanayake, 2010), aimed to identify infants and toddlers at risk of developing 

autism during their first 2 years of life by training Maternal and Child Health nurses 

to monitor the development of key social-communication behaviours, such as use of 

eye contact and response to name. Another similar example is research from the 

United States, which concerns the development and evaluation of the First-Year 

Inventory (FYI; Turner-Brown et al., 2013), a community-identification method 

producing a cohort from which researchers can evaluate the early development of 

infants with possible emerging autism who are not solely born into multiplex autism 

families. Although not focused on autism, a large prospective community-based study 

of almost 2,000 children in Victoria, Australia (the Early Language in Victoria Study; 

ELVS) provides an example of a large longitudinal study of child language 

impairment (Reilly et al., 2009). Participants were followed up at 8-months, 12-

months and 24-months. ELVS has enabled embedded research relating to early 

communication skill development in children who were later diagnosed with autism. 

Finally, the Modified Checklist for Autism in Toddlers (M-CHAT) is a 23-item 
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yes/no parent report checklist and can be used in both high- and low-risk populations 

(Charman et al., 2016).  

Research on typically-developing children, as well as research on children 

with developmental disorders, indicates that there are ‘critical periods’ for the 

development of skills that are commonly delayed or absent in autism; for example, 

between the ages of 6- and 18-months when social-communicative behaviours such as 

joint attention skills, pointing, and gesture use are typically consolidated (Adamson et 

al., 2017). Multiple assessments within such critical periods have the potential to be 

extremely informative about the timing and developmental sequence and 

consequences of delays. 

Where assessing behaviours of interest as they emerge in infancy necessitates 

their evaluation prior to the determination of children’s diagnostic outcome, studies 

have utilised continuous measures of the extent of emerging autism symptoms as a 

way to examine the co-emergence of developmental difference and autism risk.  The 

inclusion of continuous measures of autism symptom presentation is important given 

that decisive categorical diagnostic assessment cannot be confidently made until 

around child age 3 years (Pierce et al., 2009). The benefit of including a continuous 

measure allows quantification of the extent to which symptoms are emerging. 

Furthermore, accepting variability around a given mean participant age at recruitment 

and assessment timepoints avoids seeking to artificially and tightly control factors 

such as age and diagnostic outcome classification. Instead, these factors – age, 

symptom severity – may be varied but can then be factored into analyses, thereby 

informing developmental and symptom-related effects.  

Prospective studies of infants identified through community-referral pathways 

with possible emerging autism may also be informative, therefore, in ascertaining 
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associations between characteristics over time, rather than with a sole focus on 

categorical diagnostic outcome. This approach enables research to focus on skills and 

difficulties at multiple timepoints and ages through a child’s development – 

potentially highlighting patterns concurrently (how abilities are associated with one 

another at a particular time point) and also prospectively (how they might predict later 

abilities and be associated over time) – and maximising all available participant 

engagement and data rather than constraining participation and valid data to specific 

age-limited timepoints or diagnostic outcome groupings. Furthermore, this approach 

lends itself to the possibility of identifying certain developmental trajectories that 

identify infants with consolidating autism symptoms – likely to lead to a subsequent 

diagnosis – or in infants whose apparent early emerging autism symptoms might 

dissipate (or canalise) over time. Where prospective, longitudinal studies of emerging 

autism usually rely on diagnostic outcome classification (i.e., waiting for infants to be 

old enough to separate those with and without autism, and then comparing their skills 

and/or difficulties from assessments earlier in life), this approach permits the analysis 

of skills and difficulties as data are collected, and as a function of continuous 

measures of autism symptoms. 

Given the potential usefulness of a community-referral approach for informing 

early development in infants with emerging autism to an extent that is likely 

generalisable to the broader population, it is important also to consider any potential 

limitations to this approach. Firstly, and as already discussed, most prospective 

research focuses on diagnostic outcome classification, requiring investigators to wait 

for the cohort to reach the point of diagnostic outcome (rarely prior to the age of 3 

years at which point stability of autism diagnosis increases significantly; Kleinman et 

al., 2008). However, a straightforward solution is to shift focus to the emergence and 
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development of skills as a function of the extent of autism symptom emergence 

measured continuously. A second possible limitation is loss of participants to follow-

up – inevitable in longitudinal research but with a number of viable options for 

mitigation. For example, participants with missing data may simply be omitted from a 

given analysis (i.e., pairwise deletion) or removed completely (i.e., listwise deletion) 

during the analysis process. Checks on the similarity of subgroups excluded/retained 

from analysis can inform the extent to which any bias might be present in the 

subgroup lost to follow-up and interpretation adjusted accordingly. 

Any prospective, longitudinal research with community-referred infants also 

brings the disadvantage of infant attention span constraining the number of possible 

measures included in the assessment battery. It is not possible to conduct lengthy 

assessments with infants due to fatigue, so assessment batteries must necessarily be 

streamlined in order to minimise missing data. Hence, it may not be possible to 

comprehensively measure all potential variables of interest, with measures prioritised 

to align with broader study priorities. Finally, while community referral study design 

has the potential to better inform knowledge on the development of children with 

autism through more representative sampling of affected infants and young children, 

the recruitment challenges utilising this method – including the training of community 

care practitioners, participant engagement at recruitment and for ongoing retention, 

and the reality of potential anxiety and stigma for parents (Marlow et al., 2019) – 

mean that achieving sizeable samples is potentially difficult. 

Measuring Early Language Skills 

Additional methodological considerations are specifically related to the 

measurement of language skills in the context of emerging autism. Although 

researchers agree on the importance of adequately appraising language competence 
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among young children with autism, the potentially very low level of receptive and 

expressive language skills in this group – or in infants in whom autism may be 

emerging – presents several challenges. A number of potential strategies have been 

examined in the literature to date as a means of ensuring the precise and useful 

measurement of language development in infants and children with autism. 

One approach to accurately and consistently measure language in children or 

infants with autism over time is through direct standardised assessment. There exist a 

wide range of standardised language assessments for use with children. These include 

the Bayley Scales of Infant and Toddler Development (Bayley-III; Bayley, 2006), the 

New Reynell Development Language Scale (NRDLS; Edwards et al., 2011), and 

items from the Mullen Scales of Early Learning (MSEL; Mullen, 1995). Choices from 

the various options, for the current study, were made on the basis of key requirements 

for the study and consideration of strategies used in the research literature. One of 

these, the MSEL is an assessment of developmental functioning suitable for children 

from birth to 5 years 8 months and includes receptive and expressive language 

domains. The MSEL Receptive Language domain assesses children’s ability to 

understand language, for example, as an examiner asks them to identify a particular 

object (e.g., “where is the door?”) and follow simple verbal commands (e.g., “put it in 

the box”). The MSEL Expressive Language domain assesses a child’s word 

production, for example, as an examiner asks them to label objects (e.g., “what is 

this?”), answer basic knowledge questions (e.g., “how old are you?”), and repeat 

sentences verbatim (e.g., “I like to ride in the car”). Children receive item-level scores 

between 0 and 3 depending on their demonstration of various skills, following which, 

standardised norm-referenced t-scores, percentile ranks, and age equivalence scores 

can be computed for each scale. 
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Standardised direct assessments of language ability have the advantage of 

being based on formal observations of behaviour evidencing a child’s understanding 

of and ability to produce language under conditions elicited by highly trained 

personnel, often with extensive education and understanding of child language 

development. Furthermore, assessment procedures are standardised so that each child 

is tested in a highly similar fashion. Psychometric testing has indicated measures such 

as the MSEL to have good reliability (including returning similar scores when a given 

child is assessed by different examiners) and validity (in producing scores similar to 

when a child is assessed on other comparable assessments), and norming data take 

into consideration natural skill variation as a function of child age and sex.  

There are a number of further advantages, but also potential disadvantages 

however, to the use of standardised direct assessment to quantify the language skills 

of young children with autism. For example, the use of standardised testing is an 

advantage in research on language development in children with autism given that 

language abilities are heterogenous in this group (irrespective of chronological age) 

and so standardised age equivalence scores – where a child’s performance on a test is 

ascertained as comparable to the average level of children of a given age  – can be an 

important derived metric for understanding the language development of infants and 

children with emerging autism. Furthermore, these norm reference scores take into 

account the typical variation in language ability by sex (i.e., accounting for boys being 

generally more delayed than girls); an important distinction given that the ratio of 

male-to-female children meeting criteria for autism is around three to one (Loomes et 

al., 2017) and with boys therefore often overrepresented in the autism research 

literature. For this reason, comparison of child abilities to standardised assessment 
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scores that account for sex differences are useful for language development research 

in autism.  

Nevertheless, lack of motivation (Koegel et al., 1997), short attention span, 

and problems of cooperation with examiners (Feldman et al., 2005) may influence the 

performance of children with autism on standardized testing, such as during 

administration of the MSEL. Compliance and performance problems are more 

prevalent among younger typically developing children (Shula & Penny, 2007), and 

further compounded in the case of young children with autism (Charman, 2004). For 

example, it can be hard to judge the degree of comprehension of many children with 

autism because of their reluctance or lack of motivation to orient to social cues. 

Otherwise stated, children with autism have demonstrated difficulties with attention 

control which, in combination with reduced social motivation, may lead to issues with 

accurate measurement of language ability. Standardised direct assessment scores for 

young children with autism also tend often to fall below instrument basal levels – that 

is, the minimum criterion of performance against which all preceding items are 

assumed to be passed – and therefore may not accurately represent the true extent of a 

given child’s difficulties (Charman, 2003; Luyster et al., 2008). This knowledge has 

led researchers to propose that the direct formal assessment of language may be less 

appropriate for young children with autism compared with typically developing 

children with whom such assessments have been developed in the first instance 

(Charman, 2004; Tager-Flusberg et al., 2009).  

Another approach often used in measuring language development in infants 

and children with autism is via parent-report. For example, parent observations may 

be recorded on the basis of their opportunity to observe their children in everyday 

settings in order to supplement or even replace the direct assessment of language 
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ability in young children with autism (e.g., Drew et al., 2002; Stone & Yoder, 2001). 

There are a number of parent-report assessments available which include the 

Communication and Symbolic Behavior Scale (CSBS; Wetherby & Prizant, 2002), 

the Ages and Stages Questionnaire (ASQ; Squires et al., 1999) and the MacArthur-

Bates Communicative Development Inventory (MCDI; Fenson et al., 1994).  

As above, choices from the various parent-report options, for the current 

study, were made on the basis of key requirements for the study and consideration of 

strategies used in the research literature. The MCDI, for example, comprises several 

forms, with the appropriate one selected depending on the child’s age and language 

ability. For example, the ‘Words and Gestures’ form is suitable for children whose 

language is between the normative range of children aged 8- to 16-months, while the 

‘Words and Sentences’ form  is designed for children whose language is between the 

normative ranges of 16- to 30-months (i.e., girls with more than 30 words and boys 

with more than 40 words). By way of further example, the MCDI ‘Words and 

Gestures’ form – assessing a child’s early communication abilities – includes 

measures of gesture use, as well as inventories for vocabulary comprehension and 

vocabulary production. The latter two scores are compiled based on a vocabulary 

‘count’ completed by the parent, indicating the sum of the number of words a child 

understands and is able to both understand and say from a list of approximately 400 

words commonly acquired early in childhood. These raw vocabulary count scores can 

then be converted into norm-referenced percentile ranks or age equivalence scores. In 

the standardisation sample, the average number of words produced for girls was 

higher than for boys at 16-months of age, so norm-referenced scores were created by 

child sex as well as age (again, an important consideration in autism research given 

the over-representation of boys in most cohorts).
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 Despite potential advantages of parental report of language development, there 

are also potential disadvantages. One is the potential for parental overreporting – 

particularly with regards to child vocabulary comprehension – where contextual 

understanding of gestures and familiar routines by the child may be mistaken for true 

language comprehension by his or her parent (e.g., believing the child understands 

“let’s go”, when the child is really responding to his or her parent picking up keys). 

This confounding of comprehension of language compared with contextual cues may 

be particularly the case when in the context of routines that are well-rehearsed 

(Tomasello & Mervis, 1994).  

Given the known impact of early language abilities on functional prognosis in 

adulthood in autism (Howlin et al., 2004; Tager-Flusberg et al., 2009), it is 

particularly important that child language assessment be comprehensive, reliable, and 

valid, as well as developmentally appropriate (Volden et al., 2011). Given that 

approaches such as those proposed above present both advantages and disadvantages 

when used with young children with autism, a sensible strategy may be to combine 

measures of language from more than one source in order to more accurately and 

comprehensively measure language abilities and development in this cohort. For 

example, the combination of information from a parent-report source – such as the 

MCDI – with scores from a direct, standardised test – such as the MSEL – may 

provide a more solid global assessment (Sparrow et al., 1984). This could be gained 

through the combination of information gained from standardised testing procedures 

and also the increased opportunities for skill demonstration in a familiar environment 

from parent report measures.  



 

 
 

43 

Available Indicators of Prelinguistic Intentional Communication Skills  

As discussed in Chapter 1, assessing prelinguistic intentional communication 

early in development (i.e., before the emergence of spoken language) is important 

both theoretically, to inform our understanding of the impact of early prelinguistic 

intentional communication on language development, and clinically, to support 

social-communication development in infants with emerging autism. However, 

compared with the comprehensive and well-researched measures that exist for 

assessing language development, there are a host of challenges facing researchers and 

clinicians seeking to examine prelinguistic intentional communication skills, ranging 

from choice of assessment to issues related to selecting appropriate measures.  

Measuring social communication behaviours is difficult due to potential 

inconsistencies in the interaction environment, the social partner, characteristics of the 

individual child, information source (e.g., parent-report or direct assessment), and the 

properties of the assessment tool itself (Parladé & Iverson, 2015; Watt et al., 2006). 

As with language measurement, approaches to measuring prelinguistic skills vary 

from standardised to non-standardised approaches, include examiner-administered 

and parent-report methods, and may be derived from longitudinal or cross-sectional 

study designs. Studies focused on measuring prelinguistic intentional communication 

in infants have included direct-administered standardised assessments such as the 

Communication and Symbolic Behavior Scales-Developmental Profile (Wetherby & 

Prizant, 2002) and the Early Social Communication Scales (Mundy et al., 2003). 

These assessments typically include stimuli such as exciting toys or activities (e.g., a 

wind-up toy, an intentionally deflating balloon, activating an animated toy) that the 

examiner uses to engage the child for the purpose of measuring joint attention skills 

(Kasari et al., 1990). As with standardised language assessments, the advantages of 
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examiner-administered standardised assessments of prelinguistic intentional 

communication skills include the controlled protocol which standardise the type and 

number of opportunities for communication provided to the child, and the 

standardisation sample of previously assessed children against whom a given child’s 

scores can be measured. Standardised measurement also alleviates other sources of 

variability – such as those inherent in parent-report methods – that may impact upon 

the consistency of results. 

However, the limitations of standardised assessment for the measurement of 

prelinguistic intentional communication skills may include dampened child 

performance in the context of unfamiliarity of examiner and testing environment; 

such that a young child might be reticent to display skills they truly have (Fuchs et al., 

1985).  Again, another approach to the assessment of prelinguistic intentional 

communication skills includes caregiver report measures such as the aforementioned 

‘Actions and Gestures’ subscale of the MCDI (Fenson et al., 2007). As already 

discussed, the benefits of using parent-report measures of prelinguistic intentional 

communication skills include the potential to gather a more representative assessment 

of a child’s skills, as parents spend more time with the child, are familiar to the child, 

and provide a familiar environment.  

A further benefit of parent-report method is ease of use. Standardised 

assessments of prelinguistic intentional communication skills are less likely to be 

incorporated within infant assessment batteries, or included routinely in large 

developmental studies, compared for example with standardised and comprehensive 

measures of language which are routinely included, such as embedded within broader 

developmental/cognitive assessments. In infant studies, research teams must 

necessarily be selective about the amount of data collection that is feasible with infant 
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participants, and the specific measures included, with selection of tools for maximal 

gain. Whereas language ability is a valued measure (with direct assessment and 

parent-report options being reliable, valid and routinely available including within 

broader developmental skills assessments), prelinguistic intentional communication 

measures may be less feasibly incorporated within study protocols, or only in parent-

report format.  

Where standardised assessments of prelinguistic intentional communication 

are not feasibly included within infant assessment batteries, researchers may 

nevertheless extract relevant data from within other measures. This is particularly the 

case where clinical or behavioural phenotyping concerning emerging autism is 

concerned and indicators of prelinguistic intentional communication feature as items 

within scales tapping other higher-level constructs, such as communication skill or 

emergent symptom presentation. For example, items tapping prelinguistic intentional 

communication skills are included among codes within the Social Attention and 

Communication-Revised (SACS-R);  a checklist of early risk markers for autism that 

can be used by clinicians at 12-month well-child checks to identify children whose 

behaviour  may be indicative of early autism (Barbaro & Dissanayake, 2010). One 

particular SACS-R item requires the health professional to gain the child’s attention 

and then point across the room, showing interest and excitement; thereby providing a 

measure of child response to joint attention as it requires the child to look to the 

object, rather than just looking at the health professional’s arm or elsewhere.  

Another example of a measure that includes assessment of prelinguistic 

intentional communication skills is the Autism Observational Scale for Infants 

(AOSI; Bryson et al., 2008)– a brief semi-structured, experimenter-led assessment of 

emerging signs of autism. Here, an item measuring infant capacity for shared interest, 
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requires the examiner to rate the infant’s use of gaze to reference and share interest in 

an object or event with another person (i.e., the examiner, or caregiver) within the 15- 

to 20-minute assessment. The child’s behaviour is then coded according to whether he 

or she ‘spontaneously shifts gaze to share interest in an object or event’, demonstrates 

‘questionable social referencing’ or makes ‘no clear example of social referencing’. 

This kind of secondary data can be useful in efficiently measuring prelinguistic 

intentional communication.  

The challenge in employing only one measurement method – parent-report or 

direct rating of observed behaviour – may be that children differ in which 

prelinguistic skills they use (and how frequently) across settings/interaction contexts. 

Therefore, the benefit of drawing data from items assessing prelinguistic intentional 

communication skills across other measures commonly-incorporated within infant 

study batteries (e.g., AOSI, SACS-R) is that – similar to the strategy for language 

measurement – this leverages the strengths of utilising multiple methods for gaining 

information about children’s prelinguistic intentional communicative behaviours 

(Crais et al., 2009; Tager-Flusberg et al., 2009).  

Design and Procedure for the Current Study 

Presented above was a review of the methodology relevant to this study, 

including broad considerations of study design and measurement for the field. The 

remainder of this chapter concerns specific methodological details pertinent to the 

current study research. 

The current data were drawn from a larger study investigating the early 

development of infants with emerging autism identified through community referral 

pathways (Whitehouse et al., 2019). The study was approved by the Child and 



 

 
 

47 

Adolescent Health Service Ethics Committee (2016008EP) with reciprocal approval 

by the La Trobe University Human Ethics Committee, and each parent provided 

written informed consent for their infant’s participation. Participants were referred to 

the study through community primary care providers and were eligible if they 

demonstrated 3 out of 5 key items on the SACS-R 12-month checklist 

(atypical/absent pointing, waving, imitation, eye contact, response to name; Barbaro 

& Dissanayake, 2010). This checklist has an estimated >70% positive predictive value 

for early childhood autism diagnosis (Whitehouse et al., 2019). Exclusion criteria 

included infant gestational age below 32 weeks and/or major medical complications 

or illness. Participants were initially recruited at mean age 12-months and followed up 

at mean age 24-months. At each of baseline and follow-up visit, families attended the 

laboratory for a direct assessment that lasted 2 to 3 hours. Assessments were 

conducted by Honours-level psychology research assistants who had experience with 

infants and young children with autism. Assessments consisted of multiple measures 

of language and social-communication skills, including via direct assessment and 

parent-report, used here for analysis of language abilities, prelinguistic intentional 

communication skills and autism symptoms. Scales were coded according to author 

guidelines.  

Key Measures for the Current Study 

Language Ability 

Direct Assessment of Receptive and Expressive Language Skills. 

Participants were administered the Mullen Scales of Early Learning (MSEL; Mullen, 

1995). As outlined above, this is a standardised developmental assessment suitable for 

children from birth to 68 months, which provides raw scores, as well as norm-
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referenced subscale standardised and age equivalence scores, including for receptive 

and expressive language domains as part of an overall developmental assessment. 

MSEL assessment data were available for each child at each of the baseline and 

follow-up assessments. The MSEL manual (Mullen, 1995) reports satisfactory to 

good internal consistency (Cronbach’s a=0.75 to 0.83), satisfactory to excellent test-

retest reliability (r=0.71 to 0.96), and excellent inter-rater reliability (r=0.91 to 0.99). 

The receptive and expressive MSEL scales have also demonstrated good convergent 

validity with other language scales (rs ranging between .72 and .85; Mullen, 1995). 

For this study, raw receptive and expressive language scale scores were used for key 

analyses, rather than standardised scores, to be consistent with existing literature 

(Charman et al., 2001; Luyster et al., 2008) and to better capture individual 

differences in skills over time, and in light of the potential for floor effects on 

standardised scores. Age equivalence scores were computed and reported to facilitate 

interpretability of the data.  

Parent-Report of Receptive and Expressive Language Skills. The 

MacArthur-Bates Communicative Development Inventories (MCDI; Fenson et al., 

2007), also outlined above, provides a parental assessment of a child’s early language. 

The MCDI is suitable for use with children whose language skills fall within the 

normative levels of children aged 8- to 16-months (‘Words and Gestures’ form) or 16- 

to 30-months (‘Words and Sentences’ form), providing measures of vocabulary 

comprehension and vocabulary production. Parents in the current study completed the 

MCDI ‘Words and Gestures’ form at baseline and the MCDI ‘Words and Sentences’ 

form at follow-up. Assessment norms have been developed on a wide range of 

children and the MCDI has been found to have excellent reliability and validity for 

both typical and autistic populations. The MCDI receptive and expressive scales have 
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demonstrated good internal consistency (Cronbach’s a values of .95 and .96 

respectively) and test-retest reliability (rs above .8 for both scales; Fenson et al., 

2007).  The MCDI has also demonstrated moderate convergent validity against the 

Peabody Picture Vocabulary Test direct assessment of receptive vocabulary (PPVT, 

r=.67; Dunn & Dunn, 1997) and the receptive and expressive scales on the direct 

assessment Reynell Developmental Language Scales (RDLS, rs .82 and .59 

respectively; Reynell & Gruber, 1990). Consistent with existing literature, analyses in 

this study used total receptive and expressive vocabulary counts (Charman et al., 

2003; Luyster et al., 2008). As for the MSEL, age equivalence scores were computed 

and reported to facilitate interpretability of the data.  

Prelinguistic Intentional Communication 

No purpose-built assessment of infant prelinguistic intentional communication 

skills was included in the larger study protocol, and so indicators of joint attention and 

gesture use were derived from within other measures. The measures and indicators of 

prelinguistic intentional communication skills outlined below were all derived from 

baseline assessments.  

Response to Joint Attention (RJA). As outlined above, the Social Attention 

and Communication Surveillance-Revised (SACS-R; Barbaro & Dissanayake, 2010) 

is a checklist administered by health professionals to identify infants showing early 

behavioural signs of autism and was used in the broader study as a recruitment and 

identification tool. One item on the SACS-R concerns child capacity for response to 

joint attention. To rate this item – ‘Follows Point’ – health professionals gain the 

child’s attention and then point to an object across the room, showing enthusiasm. 

The child receives a rating of ‘typical’ RJA if they look to where the health 

professional is pointing (e.g., as opposed to just looking at their arm) and a rating of 
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‘atypical’ if the child did not orient to the object pointed at by the health practitioner. 

This single-item rating of typical (score of 1) and atypical (score of 2) RJA was 

reverse-coded for analysis so that children with higher scores demonstrated more 

typical RJA. Although there is no reliability or validity data for the individual SACS-

R indicator for RJA given these have not been analysed as part of a standard protocol 

or commonly used assessment battery, the overall SACS-R tool has demonstrated 

good reliability and validity (Barbaro & Dissanayake, 2013). 

Initiation of Joint Attention (IJA). The Autism Observation Scale for Infants 

(AOSI; Bryson et al., 2008) is a direct assessment to quantify signs of emerging 

autism in infants aged 6- to 18-months, commonly used in prospective research 

protocols such as studies tracking the development of high-risk infant siblings. The 

AOSI includes 21-items scored from direct observation by the examiner during the 

brief 15- to 20-minute interactive assessment. The item, ‘Shared engagement’ 

concerns child capacity for initiation of joint attention (IJA). This item is a rating of 

the child’s behaviour at any point during the AOSI assessment, capturing the 

examiner’s observations of the child’s ability to use their eyes to reference and share 

interest in an object or event with another person. The child receives a score of 0 if 

they spontaneously shift their gaze to share interest at least once during the 

assessment, a score of 1 if they demonstrate questionable social referencing, and a 

score of 2 if they do not demonstrate any example of social referencing. For the 

current analysis, and ease of interpretation, ratings were reverse-coded so that a score 

of 0 reflected ‘poor’, 1 reflected ‘fair’, and 2 reflected ‘good’ IJA. Analyses for the 

data collected as part of this study revealed good intra-rater reliability for this item 

(r=.75) and good inter-rater reliability (r=.71). Test-retest reliability for individual 
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items has also been demonstrated to be within acceptable limits (.61 and .68; Bryson 

et al., 2008). 

Gesture Use. As already outlined above, the MCDI (Fenson et al., 1994) is a 

measure of a child’s early communication skills. Along with the vocabulary 

inventories described above, the MCDI ‘Words and Gestures’ form also includes an 

‘Actions and Gestures’ subscale concerning child use of communicative and symbolic 

gestures. The first section, ‘First Communicative Gestures’, includes a set of items 

covering a variety of early gestures, including imperative, declarative and 

conventional gestures. Parents indicated next to each item whether their child was as 

yet demonstrating these behaviours on a scale of: “Not Yet”, “Sometimes”, and 

“Often”. The number of items (out of 12) on the ‘First Communicative Gesture’ form 

endorsed by the parent was used as the measure of gesture use. Scores on each item 

were summed to create a gesture total score, with possible scores ranging from 0 to 

12. Studies specifically concerning the overall ‘Actions and Gestures’ subscale of the 

MCDI have demonstrated good internal consistency (Cronbach’s a=.88, Fenson et al., 

2007), good test-retest reliability (rs ≥.80; Fenson et al., 2007), and has demonstrated 

good concurrent validity with experimental measures of gesture use (r's ranging from 

.43 to .62; Carpenter et al., 1998).  

Autism Symptomology 

Given interest in the role of autism in the relationship between prelinguistic 

intentional communication and language development for this study, and that children 

in the study had not yet reached the age at which diagnostic outcome classification 

could be determined, baseline assessment of autism symptom expression was 

included in analyses. Specifically, this was assessed using the AOSI as outlined 

above. Briefly again, the AOSI is a semi-structured, experimenter-led assessment of 
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emerging autism-related behavioural markers in infancy (6- to 18-months). A 

standard set of objects and toys are used across five activities – each with a set of 

presses for a certain behaviour – and two periods of free-play. Child responses to 

presses made throughout the assessment are used to code 16 key items (separate to the 

additional ‘Shared engagement’ item utilised above for IJA), each item on a scale 

from 0 to 2 or 3 where a score of 0 indicates typical behaviour and higher scores 

indicate greater extent of autism symptoms. The AOSI Total score is the sum of these 

16 key items, with higher total scores indicative of greater autism symptoms 

(maximum score 44). The AOSI has demonstrated good to excellent inter-rater 

reliability (rs ranging from .68 to .94) and good predictive validity against outcome 

measures of autism diagnosis (such as the Autism Diagnostic Observation Scale; 

Gotham et al., 2007), demonstrating specificity estimates of 86% (Bryson et al., 

2008). 

Preliminary Data Handling 

Data for a cohort of 72 toddlers retained for the study were from assessment of 

their language abilities at both timepoints were screened for normality and for the 

presence of outliers. MSEL scores were normally distributed at baseline (p>.05). 

However, baseline MCDI scores were not normally distributed as assessed by the 

Shapiro-Wilks test (p<.001). At follow-up, neither the MCDI receptive or expressive 

language scales, nor the MSEL receptive language scale were normally distributed 

(p<.01). By contrast, scores on the MSEL expressive language scale were normally 

distributed (p>.05). A decision was made not to transform the data to preserve the true 

reflection of scores (Tabachnick & Fidell, 2007) and given that the sample size 
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exceeded 50,  it was deemed that there would be little likelihood of an impact on 

validity from the non-normal data (Pituch & Stevens, 2016). 

As shown in Figure 3, at baseline assessment, statistical outlier cases 

presented on MCDI receptive and expressive language raw scores, with these 

instances representing different participants across the two domains. In an effort to 

minimise the influence of the MCDI outliers, winsorizing was conducted – a 

transformation method by which these extreme values were replaced with the values 

of the next nearest non-outlier data points (Ruppert, 2006). 

 

Figure 3 

Box plots showing spread of raw scores and outliers on receptive and expressive 

domains of the MacArthur-Bates Communicative Development Inventories (MCDI) 

and the Mullen Scales of Early Learning (MSEL) at baseline 

 

 
Note. N=72 
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As shown in Figure 4, at follow-up, statistical outlier cases were apparent on 

the expressive language domains of both the MCDI and the MSEL, but not on either 

measure of receptive language. These included three instances of high outlier 

datapoints on the MCDI and two instances (i.e., different children) of high outliers on 

the MSEL expressive scales. A further three instances of low outliers also presented 

on the MSEL. Again, winsorizing was conducted to minimise the influence of the 

MCDI and MSEL expressive language outlier datapoints.  

Figure 4 

Box plots showing spread of raw scores and outliers on receptive and expressive 

domains of MacArthur-Bates Communicative Development Inventories (MCDI) and 

the Mullen Scales of Early Learning (MSEL) at follow-up  

 

 

Note. N=72 
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For the purposes of comparing language ability to chronological age, MSEL 

and MCDI raw scores were converted to age equivalence scores using the normative 

data provided with each instrument. For regression analyses, raw scores on the 

language measures were converted to z-scores to enable useful comparison between 

the measures. In order to include the IJA measure (a categorical variable with three 

levels) in the hierarchical linear regression analyses, this was recoded into two 

dichotomous variables – reflecting children with fair vs. poor, and good vs. poor IJA 

skill.  

Statistical Analysis Plan 

In order to test the proposed hypotheses concerning the relationship between 

prelinguistic intentional communication skills and language outcomes, descriptive 

statistics were computed to profile the prelinguistic intentional communication skills 

and early language abilities of this cohort of infants with emerging autism relative to 

chronological age and assessment normative data, and Pearson’s correlations were 

additionally computed to test the concurrent associations between language measures 

at each timepoint and the predictive associations of these from baseline to follow-up. 

A combination of Pearson’s correlations, chi-square tests, t-tests and ANOVAs were 

used to examine associations between the derived measures of baseline prelinguistic 

intentional communication skills (i.e., RJA, IJA and gesture use) and language skills 

at concurrent (i.e., baseline) and prospective (i.e., follow-up) assessment, as well as 

the relevance of a continuous measure of autism symptomatology to these key factors 

of interest. Finally, a series of hierarchical linear regressions were used to examine the 

relative predictive value of those indicators of baseline prelinguistic intentional 

communication skills and autism symptoms found to be significantly associated with 
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language outcomes for each measure of receptive and expressive language outcome – 

controlling for baseline level of the given language ability. Hierarchical linear 

regression was chosen to enable examination of combined and unique predictive 

contributions. Four separate hierarchical regression analyses were conducted: one for 

each of the key language measures. Variables entered as predictors into each 

regression were those for which significant correlations with the outcome variable of 

interest had been identified, and these were entered in order to elucidate the added 

predictive value of the key variables of interest at each step. Stata Version 16 

(StataCorp, 2019) was used for all analyses. 
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Chapter 3: Results 

This chapter will begin with an outline of participant characterisation data, 

describing the demographic characteristics, including autism symptom presentation, 

of this cohort of infants identified with possible emerging autism via community 

referral. This chapter will then proceed to describe preliminary handling of the key 

data that was required before formal statistical testing of the study hypotheses. 

Analyses addressing each of the hypotheses are presented in turn.  

Participant Characterisation 

Of the 104 infants recruited into the larger study, 32 were excluded from 

further consideration for this study because full data on all variables pertinent to the 

study topic were not available. Hence, the results discussed here represent data for a 

total of 72 toddlers (69% of the recruited cohort). Specifically, four infants were 

excluded because they were missing data on either language measure at baseline, and 

17 because of missing data on either language measure at follow-up. A further 11 

infants were excluded as they were lost to follow-up assessment altogether. The infant 

participants in the final cohort ranged in age from 9- to 16-months, with a mean age 

of 11.72 months (SD=1.97) at the time of baseline testing, and at follow-up, from 21- 

to 30-months with a mean age of 24.63 months (SD=2.22). Males comprised 65.28% 

of the sample (i.e., 47 males, 25 females). A summary of participant characteristics at 

both baseline and follow-up is provided in Table 2. This includes available data for 

the 32 infants recruited into the larger study who were excluded from the current 

study, with no significant differences on broad characterisation measures apparent 

between those infants retained in the analysis sample and those infants excluded.    
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Table 2 

Participant demographic characteristics at baseline and follow-up 

Baseline 

 
Retained cohort (n=72) Excluded cohort (n=32) Between group comparison 

Male n (%) 47 (65.28) 24 (75%) χ 2=0.97, p=.967 

 M (SD) Range M (SD) Range  

Age (months) 11.72 (1.97) 9-16 12.28 (1.90) 9-15 t=1.35, df=102, p=.181, d=0.29 

AOSI Total Score 8.79 (4.58) 1-28 9.25 (3.65) 3-18 t=0.50, df=102, p=.618, d=0.11 

Follow-up 

Age (months) 24.63 (2.22) 21-30 24.47 (2.18) 21-27 t=-0.27, df=91, p=.787, d=0.07 

Note. AOSI = Autism Observation Scale for Infants.
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Participant Language Skills 

Descriptive statistics were computed to address Hypothesis 1; that the infants’ 

receptive and expressive language skills would be reduced relative to chronological 

age across both the parent-report and direct assessment measures and at each of the 

baseline and follow-up assessment timepoints. Age equivalence scores were not able 

to be computed for the MCDI receptive language scale due to fitted percentile scores 

only being available up to 18-months of age for receptive language (Bryson et al., 

2008). As shown in Figure 5, infants’ receptive and expressive language age 

equivalence scores on the MSEL and their expressive language scores on the MCDI 

assessments were significantly reduced, relative to chronological age, at both baseline 

and follow-up assessments. On average, infants were 2- to 3-months delayed in their 

language abilities, and this was consistent at both time points and, as shown in Table 

3, paired samples t-tests demonstrated that age equivalence scores on the MSEL and 

the MCDI at both timepoints were significantly different to chronological age. 

However, substantial variability was apparent. For example, individual infants’ MSEL 

age equivalence scores ranged between 2- and 18- months and their MCDI scores 

between 8- and 15-months, at baseline, when chronological ages ranged between 9- 

and 16-months. Difference scores computed by subtracting each infants’ 

chronological age by age equivalence indicated that while some individuals had 

language scores advanced by 1- to 3-months on their chronological ages, for many, 

substantial delays between 7- and 10-months were apparent. 

 

 



 
 
 

60 

Figure 5 
Chronological age and mean age equivalence scores on receptive and expressive 

domains of the MacArthur-Bates Communicative Development Inventories (MCDI) 

and the Mullen Scales of Early Learning (MSEL) at baseline and follow-up 

Note. Age equivalence score missing for MCDI receptive language due to fitted 
percentile scores only being available up to 18 months of age. Error bars represent 
standard errors. N=72. RL=Receptive language. EL=expressive language. 
 

 

As shown in Table 3 and despite the substantial variability in child language 

age equivalence scores, infant chronological age was significantly correlated with 

language age equivalence scores at baseline, with the MSEL receptive and expressive 

domains (respectively, rs=.34 and .37, p<.01) and the MCDI receptive and expressive 

domains (respectively, rs=.26 and .38, p<.05 and p<.001). 
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Table 3 

Raw scores and age equivalence scores (in months) on measures of receptive and expressive language at baseline and follow-up (N=72) 

 Baseline (12-months) 

 MSEL MCDI 

 M (SD) range Significance testa M (SD) range Significance test 

Receptive language     

Raw score  11.11 (2.99) 4-19  29.64 (36.23) 0-162  

Age equivalence score 9.29 (3.25) 2-18 t=-6.55, p<.001, d=0.90 9.24 (1.92) 8-15 t=-8.80, p<.001, d=1.27 

Expressive language      

Raw score  8.79 (2.67) 4-15  0.86 (1.84) 0-11  

Age equivalence score 9.53 (2.40) 5-18 t=-9.36, p<.001, d=0.99 9.69 (1.23) 8-14 t=-9.24, p<.001, d=1.24 

 Follow-up (24-months) 

 MSEL MCDI 

 M (SD) range Significance test M (SD) range Significance test 

Receptive language     

Raw score  22.38 (5.98) 8-34  267.33 (151.92) 2-678  

Age equivalence score 22.55 (7.35) 6-39 t=-2.47, p<.05, d=0.38 - b - 

Expressive language     

Raw score  20.20 (5.54) 5-36  121.69 (128.45) 0-491  

Age equivalence score 21.09 (6.65) 4-42 t=-4.52, p<.001, d=0.71 18.13 (4.68) 9-28 t=-10.89, p<.001, d=1.77 

Note. at-test comparisons between chronological age (M=11.72, SD=1.97 at baseline and M=24.63, SD=2.22 at follow-up) and age equivalence scores on the 
language measures where age equivalence scores were available. bAge equivalence score missing for MCDI receptive language due to fitted percentile scores 
only being available up to 18 months of age. MSEL=Mullen Scales of Early Learning; MCDI = MacArthur-Bates Communicative Development Inventory. 
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Consistency of Participant Language Abilities Across Measures 

Pearson’s correlations were computed to test Hypothesis 2, that infants’ scores 

on the receptive and expressive language measures would be correlated with one 

another, both concurrently and prospectively. Given it was not possible to compute 

age equivalence scores for the MCDI at follow-up, and to ensure consistency across 

measures, raw scores for both the MSEL and MCDI were used here and these, along 

with age equivalence scores, are presented above in Table 3.  As shown in Figure 6, 

scores on the various language measures were mostly significantly correlated with 

one another at both time points, with correlation coefficient values ranging from .24 

to .71. There were three exceptions related to baseline and follow-up MCDI receptive 

scores (rs < .22 and non-significant). 

At baseline and follow-up, like scales were strongly correlated with one 

another (e.g., MCDI receptive with MSEL receptive language; MCDI expressive with 

MSEL expressive language). As demonstrated in Figure 6, correlations between and 

within measures were stronger at follow-up assessment (i.e., when the children were 

older) than was the case at baseline assessment. Furthermore, at each timepoint, 

expressive language scales were more strongly correlated with one another across 

measures (i.e., MSEL expressive and MCDI expressive language) than were receptive 

language scales. There was also a stronger within-measure correlation over time for 

MSEL than for MCDI scores (i.e., stronger baseline to follow-up MSEL receptive 

correlations than baseline to follow-up MCDI receptive correlations). Finally, and 

unsurprisingly, the weakest associations were apparent in indicators of consistency 

over time (i.e., between baseline and follow-up assessment) across measures and 
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domains (i.e., baseline MSEL receptive language with follow-up MCDI expressive 

language).  

 

Figure 6 
Pearson’s correlations among raw score measures of receptive and expressive 

language at baseline and follow-up (N=72) 

Note. The strength of correlation is demonstrated with the scale on the right, showing 
that paler grey is a weaker correlation, and darker grey is a stronger correlation. 
MSEL = Mullen Scales of Early Learning; MCDI = MacArthur-Bates 
Communicative Development Inventory.  
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Prelinguistic Intentional Communication 

Of key interest to this study were the infants’ early prelinguistic intentional 

communication skills. A majority of infants were rated as showing atypical RJA 

(80.56%), not orienting to the object pointed at by the health practitioner who made 

the SACS-R rating, with only a minority subgroup doing so and thereby rated as 

demonstrating typical RJA. Similarly, over half of the cohort were rated by the 

examiner as demonstrating poor IJA (58.00%; i.e., not engaging in social 

referencing), compared with 18.39% who demonstrated fair IJA (i.e., some social 

referencing) and 23.61% who demonstrated good use of IJA (i.e., consistent social 

referencing). Baseline scores on the MCDI ‘First Communicative Gestures’ form 

ranged between 1 and 12 (M=5.82, SD=3.15).  

Associations between the different baseline measures of prelinguistic 

intentional communication skill were examined, with a chi-square group difference 

between infant RJA and IJA classifications indicating no significant effect (χ 2(2, 

n=72) =3.50, p=.174). More females were employed part-time compared to males 

(53% versus 39%), while more males were in full time employment (61% versus 

47%).  

An independent samples t-test did not report a significant difference between 

gesture use amongst infants with atypical (M=4.47, SD=2.99) compared with typical 

RJA skills (M=6.33, SD=3.70; t(68)= -1.89, p=.063), although a medium effect was 

found (d=0.55, 95% CI [0.08-1.02]). A one-way ANOVA comparing gesture use by 

infant IJA subgroup (i.e., poor, fair and good) showed no significant effect, F(2,69) 

=1.75, p=.182, η2=0.05.  
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Prelinguistic Intentional Communication and Concurrent Language Abilities  

T-tests were used to measure differences on the various language scales across 

the two RJA subgroups (i.e., typical [n=12] and atypical [n=58]). As shown in Table 

4, independent samples t-tests did not report a significant effect for RJA subgroup for 

concurrent language skills. That is, no difference by RJA subgroup on MCDI 

receptive language, t(68)=-1.90, p=.062, d=0.57; or MCDI expressive language, 

t(68)=0.46, p=.642, d=-0.18. Similarly, no significant effect of RJA subgroup was 

found on MSEL receptive language, t(68)=0.60, p=.552, d=-0.17; or MSEL 

expressive language, t(68)=-0.50, p=.617, d=0.16. 

Group differences were examined using a one-way ANOVA to compare 

scores on each of the language measures across the three subgroups of IJA: poor, fair 

and good. There was no significant effect of IJA subgroup on either MCDI measure – 

receptive language, F(2,69)=1.09, p=.343, η2=0.03, or expressive language, 

F(2,69)=0.49, p=.612, η2=0.01. There was also no significant effect of IJA subgroup 

on MSEL expressive language, F(2,69)=2.60, p=.081, η2=0.07. Interestingly, infants 

with good IJA skills were found to have significantly lower MSEL receptive language 

scores (M=9.29, SD=2.71), compared to infants with fair IJA skills (M=12.23, 

SD=3.70, p=.018) who were higher than infants with poor (M=11.50, SD=3.70; 

F(2,69)=4.88, p<.01). Furthermore, the actual mean difference between IJA 

subgroups was quite large (η2=.124).  

Pearson’s correlations were computed to measure associations between 

gesture use and concurrent language abilities. Baseline gesture use score was 

significantly positively correlated with concurrent scores on all four language 

measures – MSEL receptive (r=.43, p<.001) and expressive language (r=.52, p<.001), 

and MCDI receptive (r=.44, p<.001) and expressive language (r=.51, p<.001).  
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Table 4 

T-test results comparing receptive and expressive language skills across typical and atypical response to joint attention groups 
 

 Baseline (12-months) 
 MCDI Receptive MCDI Expressive 
      95% CI for Cohens d      95% CI for Cohens d 
 M SD t p Cohen’s d Lower Upper M SD t p Cohen’s d Lower Upper 
Atypical 
RJA 

23.19 24.61 -1.90 .062 0.57 0.10 1.04 0.84 1.90 0.46 .642 -0.18 -0.64 0.29 

Typical 
RJA 

38.42 28.58      0.58 0.90      

 MSEL Receptive MSEL Expressive 
Atypical 
RJA  

11.24 2.92 0.60 .553 -0.17 -0.64 0.29 9.45 2.46 -0.50 .617 0.16 -0.30 0.63 

Typical 
RJA 

10.67 3.58      9.83 2.21      

 Follow-up (24-months) 
 MCDI Receptive MCDI Expressive 
Atypical 
RJA 

269.62 159.75 0.20 .935 -0.01 -1.06 -0.12 115.16 110.84 -0.08 .935 0.04 -0.43 0.50 

Typical 
RJA 

259.75 37.03      118.08 35.94      

 MSEL Receptive MSEL Expressive 
Atypical 
RJA 

22.28 5.90 -0.03 .976 0.01 -0.45 0.47 20.28 3.62 -0.25 .803 0.08 -0.38 0.54 

Typical 
RJA 

22.33 6.93      20.58 3.85      

 
Note. Degrees of freedom = 68 for all analyses. Typical RJA n=12. Atypical RJA n=58.  
M=Mean; SD=Standard deviation; MCDI = MacArthur-Bates Communicative Development Inventory; MSEL=Mullen Scales of Early Learning; RJA= Response to 
joint attention; IJA=Initiation of joint attention.  
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Prelinguistic Intentional Communication and Prospective Language Abilities 

T-tests, ANOVAs and Pearson’s correlations were used to test Hypothesis 4, 

that infants’ baseline prelinguistic intentional communication skills would be 

prospectively associated with measures of language taken at follow-up assessment, 

one year later. T-tests were used to compare scores on the various language measures 

at follow-up assessment as a function of baseline RJA (i.e., rated typical and atypical). 

As observed in the test of concurrent associations with this measure, here too (as 

shown in Table 4) there was no significant predictive association of RJA subgroup for 

language outcomes; that is, no difference by RJA subgroup on MCDI receptive 

language, t(68)= 0.20, p=.935, d=-0.01, or MCDI expressive language, t(68)=-0.08, 

p=.935, d=0.04. Similarly, no significant effect for RJA condition was found on 

MSEL receptive language, t(68)=-0.03, p=.976, d=0.01, or MSEL expressive 

language, t(68)=-.25, p=.803, d=0.08.  

A one-way ANOVA was used to compare scores on each of the language 

measures at follow-up assessment across the three subgroups of baseline IJA. There 

was no significant effect of IJA subgroup on either MCDI measure; receptive 

language, F(2,69)=0.77, p=.467, η2=0.02, or expressive language, F(2,69)=1.37, 

p=.261, η2=0.04. There was also a non-significant trend for such an effect on MSEL 

expressive language, F(2,69)=2.99, p=.057, η2=0.08. As observed in the test of 

concurrent associations at baseline, there was again a significant effect of baseline IJA 

subgroup on prospective MSEL receptive language, F(2,69)=8.93, p<.001. Here, 

however, a Tukey post-hoc test revealed that MSEL receptive language at follow-up 

assessment was significantly lower for infants with poor IJA (M=18.65, SD=3.75) 

compared with infants with good IJA at baseline (M=21.17, SD=3.95, p=.050). The 

subgroup with fair IJA had intermediate receptive language scores (M=19.77, 
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SD=3.11), not significantly different from either the subgroup with poor (p=.462) or 

good IJA skills (p=.689). Furthermore, the actual mean difference between IJA 

subgroups was quite large (η2=.206).  Pearson’s correlations were computed to 

measure the prospective association of baseline gesture scores with subsequent 

language outcomes. As shown in Figure 7, baseline gesture score was significantly 

correlated with follow-up receptive and expressive language scores on both measures.  

 

Figure 7 

Associations between baseline gesture use scores and follow-up scores on the 

receptive and expressive scales of the MacArthur-Bates Communicative Development 

Inventories (MCDI) and the Mullen Scales of Early Learning (MSEL)  

 

 
Note. N=72.  
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Descriptive characterisation of the extent of the infants’ autism symptoms has 

been presented in Table 2, above. Briefly, infants at a group level demonstrated an 

average score of 8.79, with scores ranging from 1 to 28. To address Hypothesis 5, that 

baseline autism symptoms would be associated with each of the key measures 

described thus far, t-tests revealed no significant difference in baseline autism 

symptoms by RJA subgroup (i.e, typical vs. atypical rating), t(68)=0.18, p=.857. 

There was, however, a significant and large effect on baseline autism symptoms of 

IJA subgroup (poor IJA, fair IJA, good IJA), F(2,69)=7.08, p<.001, η2=.170, with a 

Tukey post-hoc test revealing significantly higher autism symptoms among the 

subgroup of infants with poor IJA (M=7.24, SD=3.75) compared to those with good 

IJA (M=11.47, SD=5.57, p=.002), with no significant difference with fair IJA 

(M=10.31, SD=3.68, p=.064). A Pearson’s correlation was computed and revealed a 

small and non-significant association between autism symptoms and gesture use (r=-

.16, p=.171) 

Finally, Pearson’s correlations were also computed to test for potential 

associations between baseline autism symptoms and concurrent measures of language 

ability. These revealed little and no significant associations with baseline MCDI 

receptive language (r=-.02, p=.855) or MCDI expressive language (r=.13, p=.115). 

Similarly, no significant associations were found for baseline MSEL receptive 

language (r=-.19, p=.115), however, there was a non-significant trend towards poorer 

MSEL expressive language by autism symptoms (r=-.23, p=.056). Further, Pearson’s 

correlations were also computed to test the prospective association between baseline 

autism symptoms and follow-up language scores, and here revealed small to moderate 

correlations found to be significant for three of these. That is, baseline autism 

symptoms were associated with subsequent MCDI expressive language (r=-.25, 
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p<.05), MSEL receptive language (r=-.43, p<.001) and MSEL expressive language 

scores (r=-.37, p<.01), but not with MCDI receptive language scores (r=-.14, p=.234).  

Predictive Value of Prelinguistic Intentional Communication for Later Language 

To address the final study aim – Hypothesis 6, that early joint attention and 

gesture use would be predictive of later language ability, controlling for the potential 

contribution of emerging autism symptoms and baseline language ability – four 

separate hierarchical regression analyses were conducted; one for each of the key 

language measures. Variables entered as predictors into each regression were those 

for which significant correlations with the outcome variable of interest had been 

identified, and these were entered in the order described below to elucidate the added 

predictive value of the key variables of interest above and beyond the contribution of 

any observed continuity from baseline to follow-up language abilities, on the 

corresponding scale.  

The first hierarchical regression concerned the prediction of MCDI receptive 

language at follow-up assessment. Here, baseline MCDI receptive language was 

entered at Step 1, followed by baseline gesture use at Step 2. Baseline joint attention 

and autism symptoms were not included in the model due to showing no bivariate 

association with this particular language outcome measure. As shown in Table 5, 

baseline MCDI receptive language was a significant predictor at Step 1, accounting 

for 11.3% of the variance in follow-up MCDI receptive language. Introducing gesture 

use at Step 2 explained a non-significant additional 3.4% of the variance, with both 

predictors in the final model accounting for 14.8% of the total variance in MCDI 

receptive language. That is, in the final model, only baseline MCDI receptive 
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language ability carried significant unique predictive value for this same measure at 

follow-up, with no unique contribution of gesture use.  

 
Table 5 
Hierarchical regression for variables predicting MacArthur-Bates Communicative 
Development Inventory (MCDI) receptive language abilities (n=72) 
 

  Unstandardised 
coefficients 

 Standardised 
coefficients 

    

Step Predictor B SE  β p R2 R2 Δ F p 

1       .11 - 8.96 .004 

 Baseline MCDI RL 0.01 .00  .34 .004     

2       .18 .03 2.78 .100 

 Baseline MCDI RL 
Gesture 

.01 

.06 
.00 
.94 

 .25 
.20 

.040 

.100 
    

Note. RL=Receptive language.  

 

The second hierarchical regression concerned the prediction of MCDI 

expressive language at follow-up assessment, from baseline MCDI expressive 

language, entered at Step 1, and baseline autism symptoms and gesture use entered at 

Step 2. As shown in Table 6, baseline MCDI expressive language was a significant 

predictor at Step 1, accounting for 5.5% of the variance in follow-up MCDI 

expressive language. Introducing autism symptoms and gesture use at Step 2 

explained a statistically significant additional 8.6% of variance, with all three 

predictors in the final model together accounting for 14.1% of the variance in MCDI 

expressive language. Interestingly, however, in the final model only baseline autism 

symptoms carried significant unique predictive value – with no unique contribution of 

gesture use, and with the baseline MCDI score no longer carrying predictive value.  
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Table 6 

Hierarchical regression for variables predicting MacArthur-Bates Communicative 

Development Inventory (MCDI) expressive language abilities (n=72) 

 

  Unstandardised 

coefficients 

 Standardised 

coefficients 

    

Step Predictor B SE  β p R2 R2 Δ F p 

1       .05 - 4.04 .048 

 Baseline MCDI EL 0.13 0.06  .23 .048     

2       .27 .09 9.73 .000 

 Baseline MCDI EL 

Autism symptoms 

Gesture 

0.12 

-0.06 

0.03 

0.07 

0.03 

0.04 

 .22 

-.26 

.10 

.108 

.028 

.484 

    

Note. EL=Expressive language.  

 

The third hierarchical regression concerned the prediction of MSEL receptive 

language at follow-up assessment, with baseline MSEL receptive language entered at 

Step 1, followed by baseline autism symptoms, IJA subgroups (categories of fair vs 

poor and good vs poor), and gesture use all entered together at Step 2. As shown in 

Table 7, baseline MSEL receptive language was a significant predictor at Step 1, 

accounting for 32.9% of the variation in follow-up MSEL receptive language. 

Introducing autism symptoms, IJA subgroups and gesture use at Step 2 explained a 

statistically significant additional 20.4% of variance, with all five predictors in the 

final model together accounting for 53.3% of the variance in MSEL receptive 

language. Baseline MSEL continued to carry the strongest unique predictive value in 

the final model, with no significant unique contribution of IJA subgroup. Autism 

symptoms and gesture use contributed unique predictive value within the overall 

model.  
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Table 7 

Hierarchical regression for variables predicting Mullen Scales of Early Learning (MSEL) 

receptive language abilities (n=72) 

 

  Unstandardised 

coefficients 

 Standardised 

coefficients 

    

Step Predictor B SE  β p R2 R2 Δ F p 

1       .33 - 34.31 .000 

 Baseline MSEL RL 0.19 0.03  .57 .000     

2       .53 .20 7.19 .000 

 Baseline MSEL RL 

Autism symptoms 

IJA 

Fair (vs poor) 

Good (vs poor) 

Gesture 

0.11 

-0.07 

 

0.46 

-0.32 

0.08 

0.03 

0.02 

 

0.24 

0.23 

0.03 

 .33 

-.31 

 

.18 

-.14 

.24 

.001 

.001 

 

.060 

.169 

.013 

    

Note. RL=Receptive language.  

 

The final hierarchical regression concerned the prediction of MSEL expressive 

language at follow-up assessment, again with baseline MSEL expressive language 

entered at Step 1, followed by baseline autism symptoms and gesture use at Step 2. As 

shown in Table 8, baseline MSEL expressive language was a significant predictor at 

Step 1, accounting for 23.0% of the variance in follow-up MSEL expressive language. 

Introducing autism symptoms and gesture use at Step 2 explained a statistically 

significant additional 9.5% of variance, with all three predictors in the final model 

together accounting for 32.6% of the variance in MSEL expressive language. 

Interestingly, baseline MSEL expressive language ability continued to carry 

significant unique predictive value, and additional unique variance of autism 
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symptoms. However, gesture use carried no significant unique predictive value for 

MSEL expressive language.  

 

Table 8 

Hierarchical regression for variables predicting Mullen Scales of Early Learning (MSEL) 

expressive language abilities (n=72) 

 

  Unstandardised 

coefficients 

 Standardised 

coefficients 

    

Step Predictor B SE  β p R2 R2 Δ F p 

1       .23 - 21.03 .000 

 Baseline MSEL EL 0.20 0.04  .48 .000     

2       .34 .10 4.82 .011 

 Baseline MSEL EL 

Autism symptoms 

Gesture 

0.14 

-.06 

0.06 

0.05 

0.02 

0.04 

 .32 

-.26 

.19 

.008 

.012 

.114 

    

Note. EL=Expressive language.  
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Chapter 4: Discussion 

Overview of Study Aims 

The importance of prelinguistic intentional communication and language delay 

in children with autism, and of language in child development more broadly, is widely 

acknowledged. Indeed, decades of communication research in autism has 

demonstrated numerous predictors of language development, but most especially a 

cluster of skills known collectively as prelinguistic intentional communication skills 

(Keen et al., 2016). Much of the research to date on prelinguistic intentional 

communication and subsequent language ability in the context of autism has occurred 

in children post-diagnosis, beyond the key normative early period of language 

acquisition. Where prelinguistic intentional communication and language skills have 

been investigated during the normative developmental period when these emerge, in 

children with autism, this has traditionally been via retrospective methods or, more 

recently, via prospective methods that leverages the high recurrence rate of autism 

among high-risk infant siblings. However, both of these approaches potentially 

introduce bias, including recall/sampling biases for retrospective studies, and also 

potential sampling bias with regards to high-risk infant sibling cohorts, with emerging 

research suggesting this subgroup may not be representative of all autism (Sacrey et 

al., 2017). Furthermore, previous research has utilised varying language measures, 

reducing the ability to draw direct comparisons across studies and to draw confident 

inferences that synthesise across individual research findings.  

Often considered as being the foundation on which many other 

communication and social skills are built, the absence or impairment of prelinguistic 

intentional communication skills represents among the clearest early markers of 
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emerging autism and key symptoms of the condition post-diagnosis (Charman, 2003; 

Travis & Sigman, 2001). Prelinguistic intentional communication skills are therefore 

potentially important early indicators of both autism itself and of subsequent language 

deficits. The research presented in this study represents an initial exploration of the 

relationship between prelinguistic intentional communication and language 

development in infants with possible emerging autism – identified early in life but in a 

manner other than the conventional high-risk infant sibling design and followed 

prospectively from 12- to 24-months of age. The overarching objectives of this study 

were, firstly, to profile the early prelinguistic intentional communication and receptive 

and expressive language abilities of this unique community-referred sample of infants 

with possible emerging autism, and secondly, to evaluate the predictive value of early 

prelinguistic intentional communication skills for language development across a one-

year follow-up period. This was approached through testing six pre-specified 

hypotheses, each of which will be considered in turn.  

Early Language Abilities of Infants with Emerging Autism  

Hypothesis 1 concerned whether infants with possible emerging autism would 

demonstrate poorer receptive and expressive language skills compared with age-

related scores from the standardisation samples on both direct assessment and parent-

report measures. Each was administered twice with the infants; mean ages 11.72 

(range 9- to 16-months) and 24.63 months (range 21- to 30-months). Indeed, the 

infants as a group had poorer receptive and expressive language skills at both baseline 

and follow-up assessments, relative to mean chronological age, with group-level delay 

averaging 2- to 3-months in these skills at both timepoints. Furthermore, while some 
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infants had language scores advanced by 1- to 3-months on their chronological ages, 

for many, substantial delays between 7- and 10-months were apparent. 

These findings, from a novel community-referred cohort, support those from 

the few studies that have investigated language abilities in community-referred infants 

with emerging autism. For example, Barbaro and Dissanayake (2012) showed that 

children recruited via community referral pathways and later diagnosed with autism 

demonstrated relatively poorer receptive and expressive language skills, compared 

with developmental abilities in other non-language related domains; visual reception 

and fine motor skills. In another Australian community-based study of 1,021 children 

(41 with autism, 119 with language impairment and 861 with typical development), 

children with autism had poorer language relative to typically developing children and 

language delayed children at 2 years of age (Brignell, 2016).   

This finding is also consistent with results from prospective studies of 

language in emerging autism that have adopted the high-risk infant sibling design and 

sampled clinic-referred (and not community referred) infants and toddlers (Chawarska 

et al., 2016; Landa & Garrett-Mayer, 2006; Landa et al., 2007). For example, 

Chawarska et al. (2016) investigated the early developmental profiles of 89 infants 

who were referred to the research due to concerns regarding their cognitive, language 

and/or social development, both with and without concerns regarding autism. Also 

using the MSEL, researchers found language abilities to be more impaired in children 

who were later diagnosed with autism.  

That infants with emerging autism – recruited via various methods - showed  

delays that could have signalled early language difficulties may not be surprising, 

however, are cause for concern given accumulating evidence of the association 

between early language abilities and subsequent cognitive and adaptive functioning 
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(Anderson et al., 2007; Luyster, Kadlec, Carter, & Tager-Flusberg, 2008). Indeed, 

language difficulties in young children, irrespective of an autism diagnosis, could 

pose significant challenges for continued learning and social interaction (McDuffie et 

al., 2005). Evidence presented here – demonstrating that signs of language delay can 

present as early as 12-months of age – has potentially important clinical implications. 

Given the substantial heterogeneity in typical language skills observed at 12-months 

of age, clinicians may not be immediately concerned when a child shows language 

delays at such a young age (Fenson et al., 2007), and indeed may not take note of 

small differences to the norms in terms of age equivalence.  However, these findings 

highlight the relevance of identifying early lags in language development in order to 

provide appropriate pre-emptive supports to families, thereby reducing the risk of 

increasing delays that may prove intractable as a child moves into school with its 

heavy reliance on sound language skills required for reading and other academic 

learning. Certainly, research on this topic may be an avenue worthy of exploring to 

improve receptive and expressive language skills in infants with emerging autism. 

Future research is also warranted to elucidate the overlapping features with early 

language skills across language disorders and autism (Paul et al., 2018). Research has 

demonstrated the importance of better understanding the developmental trajectories of 

language and how they differ across children with a language disorder, autism and 

typical development (Brignell, 2016). Further research is needed to better understand 

the language trajectories amongst infants and children given the literature suggesting 

a large natural variation in the rate at which a child’s language may develop (Reilly et 

al., 2010; Rice et al., 2008; Ukoumunne et al., 2012). For example, Reilly et al. (2010) 

showed that around 70% of late-talking 2 year old’s (who did not have comorbid 

developmental conditions) had “caught up” by 4 years of age (Reilly et al., 2010). 
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Other studies report similar findings, estimating around 75% of late-talkers 

demonstrate language within the normal range on standardised language testing by 3 

years (Rice et al., 2008). However, there are some reports late-talkers have weaker 

language than non-late-talkers throughout childhood and are at greater risk for 

difficulties with literacy and high-order language tasks (Rescorla, 2009), while the 25-

30% of children who fail to catch-up are at risk of long-term detrimental effects. 

Hypothesis 2 investigated associations between two measures of language – 

the direct assessment Mullen Scales of Early Learning (MSEL) and the parent-report 

MacArthur-Bates Communicative Development Inventories (MCDI) – each including 

receptive and expressive domains, when assessed concurrently at the same timepoint 

and also prospectively from baseline to follow-up. Almost all measures at both time 

points were significantly correlated with one another (with three exceptions relating to 

MCDI receptive language scores). The current concurrent associations are consistent 

with findings from previous literature investigating language development in children 

with autism, such as Luyster et al.'s (2008) study of children with autism aged 18- to 

33-months showing significant correlations amongst three measures of language – 

two of which were included in this study – suggesting convergent measurement 

validity.  

Interestingly, however, past research including that of Luyster et al. (2008) 

and others (Charman et al., 2005; Sigman & McGovern, 2005; Siller & Sigman, 

2002) has consistently demonstrated strong correlations among language measures – 

with effects >.8 – whereas those observed here were more variable, including some 

small but significant associations (.24) alongside stronger ones (.71). The apparent 

discrepancy between the current findings and previous research may be in part 

explained by the fact that the current group of infants with possible emerging autism 
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were highly varied across all measures – compared with more homogenous groups in 

past research, including samples of children recruited exclusively with autism or 

indeed samples exclusively without autism. Although the infants in this sample were 

recruited on the basis of showing early signs of autism, it was not yet possible to 

know, from the current data, which of the children in this sample were indeed on a 

developmental trajectory toward eventual autism diagnosis. Therefore, whilst the 

sample of infants was heterogeneous at the time of recruitment, and this was 

corroborated by assessments administered at baseline assessment, it is likely they will 

also have heterogeneous outcomes – more so than represented in previous studies on 

this topic – and thereby have experienced heterogeneous developmental trajectories.  

This is one of the first studies to demonstrate prospective correlations between 

language measures taken at earlier compared with later points in time, in a cohort of 

infants identified via community-referral based on the presentation of early 

behavioural signs of autism.  It is, however, important to note some of the differences 

among the measures at both timepoints. At both baseline and follow-up assessments, 

like scales were highly correlated with one another. For example, prospective 

associations were strongest between scores on the same domain assessed using the 

same measure, compared with scores on the alternate domain and/or measure. 

Interestingly, at each timepoint, scores on the expressive domain were more strongly 

correlated across measures than were scores on the receptive domains. One 

interpretation of this differential strength of effect across expressive and receptive 

domains could be related to standardised assessments of receptive language often 

relying on a child to be socially motivated to demonstrate understanding. This can be 

through gaze or through other forms of social communication to demonstrate that they 

have understood what is being asked of them (Senju, 2013). That is, the more variable 



 
 
 

81 

apparent receptive language performance of infants, evidence across the different 

approaches to receptive language assessment may reflect true instability in this 

domain, or the inherent difficulty measuring receptive language in young children and 

children with autism, related to behavioural and motivational factors. 

Finally, there was a clear pattern such that correlations between and within 

measures were stronger at follow-up assessment – when the children were older – 

than at baseline assessment. This is unsurprising, given that many infants aged 12-

months (including typically developing infants) have fairly limited and inconsistent 

use of language. This could mean that there would have been a reduced range of 

scores on measures at the baseline assessment (compared with a wider range of scores 

at follow-up) thereby constraining the extent to which measures could be strongly 

associated with one another. 

Prelinguistic Intentional Communication and Language Abilities  

Hypotheses 3 and 4 concerned concurrent and prospective associations 

between early prelinguistic intentional communication skills – here, joint attention 

and gesture use – and measures of receptive and expressive language. A majority of 

infants demonstrated atypical response to joint attention (RJA; i.e., not looking to an 

object that an examiner is pointing to) and poor use of initiation of joint attention 

(IJA; i.e., not engaging in any instances of social referencing). While each of the joint 

attention measures was derived from single-item scores within broader assessments of 

autism symptom presentation, and categorical rather than continuous in nature, a 

certain level of heterogeneity of joint attention skills in this group was evidenced. It 

was not the case that all infants were categorically impaired in their joint attention 

skills. That is, a sizeable subgroup (80.56%) demonstrated atypical RJA, and a 
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similarly sizeable subgroup demonstrated poor IJA (58.00%). Furthermore, it was not 

simply that these joint attention measures were classifying the same children as more 

or less atypical, as there was no association between these two measures. Finally, 

there were no significant associations between any of the measures of gesture use, 

RJA or IJA.   

No significant associations were found between the RJA measure and 

receptive or expressive language at either timepoint. IJA, by contrast, was 

significantly correlated with receptive language scores from direct assessment (but not 

parent-report). This was the case at both baseline and follow-up assessments; 

however, with a different pattern of effects when the omnibus test was followed up. 

Interestingly, infants with good IJA had worse MSEL receptive language at baseline, 

however, this result was as expected at follow-up (i.e., infants with good IJA had 

better MSEL receptive language). Further, there was a non-significant trend toward 

association between IJA and expressive language scores on the same direct 

assessment measure (and again, not on the parent-report measure) at both timepoints. 

This set of results is somewhat surprising. A substantial portion of the 

literature on prelinguistic predictors of language ability has demonstrated concurrent 

and prospective associations between joint attention and language skills (e.g., 

Carpenter et al., 1998; Mundy, 2017), although these studies did investigate 

associations in groups of children who were older and had established autism 

diagnoses.  Furthermore, there is also inconsistency in the literature. For example, in a 

study of thirteen typically developing children aged around 20-months, the findings of 

Charman et al. (2001) were similar to the current results, in that measures of joint 

attention were not associated with concurrent language ability. Further consideration 

of these points will be addressed below.  
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Early gesture use was significantly correlated with measures of receptive and 

expressive language, both concurrently at baseline, and prospectively at follow-up. 

This is consistent with other research which has also demonstrated correlations 

between gesture use and language ability in both typically developing children 

(Carpenter et al., 1998) and children with autism (Rowe & Goldin-Meadow, 2009). 

Furthermore, the importance of gesture use for concurrent and prospective language 

ability has also been shown in a study by Luyster et al. (2008) of siblings of children 

diagnosed with autism, whereby gesture use was shown to be the most robust (above 

and beyond the effect of imitation, joint attention and age) and consistent predictor of 

both receptive and expressive language. 

The findings presented here, along with those from the existing literature, 

support theories of language development that emphasise the close relationship 

between gesture use and language development (Thal & Bates, 1988). It has been 

suggested that early gestures, such as pointing, are a prelinguistic method by which 

children communicate (Goldin-Meadow, 2007), often characterised as creating a 

bridge between their earlier-emerging language comprehension and later-emerging 

production skills. That is, infant gesture use is considered to have a role in scaffolding 

language development from understanding to spoken ability (Charman, Baron-Cohen, 

et al., 2003; Fenson et al., 1994).  

Early gesture use has a clear role to play, clinically, as a means of identifying 

and supporting children early who may be at risk of subsequent and ongoing language 

deficits. Future research could employ the use of a scale such as the CSBS (Wetherby 

& Prizant, 2002), a parent-report checklist that provides a measure of  seven key 

language predictors (including gestures). Gesture use has the potential to be a useful 

element in parent education and early intervention efforts surrounding language 
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development and may be a powerful tool in supporting and reinforcing children’s 

links to word learning. In conjunction with existing literature, the results reported here 

suggest that formal assessment of gesture use could be highly informative alongside 

formal measurement of language abilities during this prelinguistic phase.  

Prelinguistic Intentional Communication and Autism Symptoms 

Hypothesis 5 concerned the association between autism symptoms, measured 

on a continuous scale by the Autism Observation Scale for Infants (AOSI; Bryson et 

al., 2008), and each of joint attention and gesture use as prelinguistic intentional 

communication skills and language ability. Infants in this cohort demonstrated an 

average AOSI score of 8.79, with wide range of scores between 1 (virtually no early 

signs of autism) to 28 (very substantial evidence of behaviours related to autism). 

Results revealed little correlation between autism symptom presentation and baseline 

language ability, gesture use or joint attention.  However, interestingly, significant 

correlations were apparent between baseline autism symptoms and subsequent 

measures of receptive and expressive language at follow-up, on the MSEL and 

subsequent expressive language on the MCDI. This is one of the first studies to 

demonstrate the predictive value of early autism symptoms for subsequent language 

development, in contrast to much of the literature that focuses on the importance of 

early language ability for subsequent autism symptom severity (e.g., Kjelgaard & 

Tager-Flusberg, 2001; Mody & Belliveau, 2013). The current findings have some 

convergence with data from a very recent study of autism risk in a sample of 18 

infants (average age 12-months) with Down syndrome (Hahn et al., 2020), whereby 

significant associations were demonstrated between infants AOSI scores indexing 

autism symptoms and concurrent MSEL expressive language scores. This particular 
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study included only concurrent assessment, and not also follow-up assessment, so it is 

not clear whether a similar prospective association might be associated as was the 

case in this study.  

The results presented here – that early autism symptoms predict subsequent 

language ability – potentially demonstrates the utility of assessing autism symptoms 

early in infancy, not just for identifying children who may be at risk of developing 

autism, but also for identifying children who may be at risk of subsequent language 

delay. Although the lack of concurrent association is interesting – and somewhat 

surprising given known associations of language and autism symptoms in the wider 

literature (albeit in older children, or in different risk cohort; Charman, et al., 2003; 

Clifford et al., 2007; McDaniel et al., 2017) – this may be related to the young age of 

the infants in this cohort. Further, and as discussed above, it may be that infants at 12-

months (both in general but also in the current cohort) have fairly limited and 

inconsistent use of language, and therefore the potentially restricted range of earlier 

scores may limit the statistical evidence for an association between variables at 

baseline. Furthermore, the predictive utility of early autism symptoms and subsequent 

language ability is interesting given much of the broader literature has focused on the 

predictive value of poor language and subsequent autism diagnosis, rather than early 

autism symptoms as being predictive of subsequent language difficulties. Finally, 

much of the existing literature does not consider non-verbal cognition or IQ as a 

potential covariate. Future research should consider non-verbal cognition and/or IQ 

when considering early autism symptoms and later language development.  
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Predictive Value of Prelinguistic Intentional Communication  

Finally, addressing Hypothesis 6 and the key issue of interest in this research, 

was identifying which among early autism symptoms and the examined prelinguistic 

intentional communication skills were predictive – together and uniquely – of later 

receptive and expressive language abilities. Four regression models were run – one on 

each of the direct assessed and parent-reported receptive and expressive language 

measures – with baseline measures that were found to be prospectively correlated 

with each language measure entered as potential predictors. In each regression model, 

baseline levels of the outcome measure of interest were entered first and confirmed to 

be relevant predictors of the same measure at follow-up. This suggested stability in 

the measures over time, a factor that remained evident even when other predictors 

were subsequently entered into the models – except in the single case of MCDI 

expressive language, where the unique predictive value/stability of baseline 

expressive language level was no longer apparent when other factors were included in 

the regression. 

The robust continuity of early language skills for the prediction of later 

language outcomes can be understood in the context of substantial research on typical 

acquisition. One area of early language development that has received concentrated 

research focus is the mechanism by which infants are able to perceive meaningful 

components of speech to which they are exposed to in varying situations (e.g., Aslin 

et al., 1998). The task of learning language could initially be facilitated by an infant’s 

ability to perceive the intricacies associated with spoken language (Aldridge et al., 

2001; Eimas et al., 1971; Maye et al., 2002) and indeed individual differences in early 

speech perception abilities have been found to predict language development by 24-

months of age in several longitudinal studies (Fernald et al., 2006; Tsao et al., 2004). 
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This suggests a virtuous cycle by which any early language ability (i.e., ability to 

perceive the intricacies associated with spoken language) might facilitate an infant’s 

early speech perception abilities, which in turn further facilitates later language 

development. 

Beyond baseline language abilities, baseline autism symptoms – significantly 

correlated with three of the language measures (for the exception was MCDI receptive 

language) and therefore included in the regressions – also contributed unique 

predictive value alongside other included predictors. Specifically, this was the case 

for each of MSEL receptive language, and for both MSEL and MCDI expressive 

language. Indeed, in the case of MCDI expressive language, autism symptoms were 

found to supersede the value of all other predictors, including the aforementioned 

apparent stability of the baseline measure for that same scale.  

These results suggest that the AOSI may be measuring a set of skills that may 

be at once indicative of likely future autism (Brian et al., 2008) and also of potential 

difficulties with language development. Further, and as demonstrated in the regression 

results, this measure might be specifically telling about the development of expressive 

vocabulary production. Similarly, in a study of 35 young children (aged 20- to 71-

months) with autism, Smith and Mirenda (2007) demonstrated vocabulary growth 

over time to be associated with greater earlier verbal imitation skills and pretend use 

of objects. Hence, an alternative explanation for the current results concerning the 

predictive value of AOSI scores for later expressive vocabulary could be related to the 

overlap between early autism symptoms as measured by the AOSI and skills related 

to socialisation and adaption to the social environment, being predictive of language. 

Indeed, in a follow-up study of 129 children with autism, autism severity at age 2.5 

years was shown to be a significant predictor of both language comprehension and 
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production at age 5.5 years (Weismer & Kover, 2015). Finally, in a study of 59 

children with autism aged 2- to 5-years, Thurm et al. (2007) showed that the adaptive 

socialisation score on the Vineland Adaptive Behavior Scale (VABS) at age 2 

predicted around a fifth of the variance in receptive and expressive language, 

potentially demonstrating the overlap between early adaptive socialisation and autism 

symptoms and relationships with subsequent language ability. Interestingly, however, 

these associations were no longer significant after controlling for IQ. These results, 

and the results of previous research, suggest the potentially important predictive value 

of early autism symptoms in predicting later language ability whilst also validating 

the need for further research considering the impact of IQ.  

Results from the regression analyses also revealed that the apparent relevance 

of gesture use for subsequent language outcomes was inconsistent, when included 

among other predictors. Gesture use remained a significant unique predictor of MSEL 

receptive language skills – even alongside baseline stability of the same measure, and 

the contribution of autism symptoms. However, the apparent relevance of gesture use 

for predicting expressive language outcomes (on both the MCDI and MSEL) was 

otherwise absorbed by variance shared with autism symptoms, and not contributing 

further unique predictive value. Further to the above results related to joint attention, 

no associations or predictive value was demonstrated for RJA or IJA. 

Interestingly, similar results were found in a study conducted by Manwaring et 

al. (2017) of 110 children with autism aged 35-months. Utilising the Communication 

and Symbolic Behavior Scales Developmental Profile Caregiver Questionnaire (CQ) 

and receptive and expressive language outcomes using the MSEL, Manwaring et al. 

(2017) showed that gesture use at 35 months significantly predicted VABS receptive 

language but not MSEL receptive language around 13-months later, above and 
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beyond nonverbal cognition, autism severity, chronological age and baseline receptive 

language. Furthermore, gesture use at 35-months did not predict expressive language 

around 13-months later, on any of the language measures used (VABS or MSEL).  

Results from the regression analyses also demonstrated the unique predictive 

value of gesture use, demonstrating its importance in supporting and identifying 

language delays in infants with possible emerging autism. As suggested by Sauer et 

al. (2010), examining early gesture use can potentially provide clinicians with a 

strategy to identify children who may go on to develop persistent language deficits, 

before the delays are seen in the child’s spoken language. Gesture use has the 

potential to become a key focus of any intervention strategy developed to address 

current and possible future delays in language abilities. 

Limitations and Future Directions 

While this study adopted a prospective design to investigate prelinguistic 

intentional communication and language development in infants with emerging 

autism, there are a number of limitations to the study design and execution that 

warrant consideration. Firstly, the current study did not benefit fully from the 

strengths of a longitudinal design in that data were only analysed across two 

assessment time-points (i.e., rather than three or more which might allow more 

thorough characterisation of trajectories of early language development). 

Furthermore, data were not yet available for the infants followed up to the time at 

which an autism diagnostic decision might be made. Hence, while early autism risk 

and symptoms were measured, and the impact of these for subsequent language 

outcomes explored, it was not possible to disaggregate results by diagnostic category. 

This would have enabled an examination of trajectories of language development 
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toward particular outcomes – and the predictors thereof – to determine whether 

pathways from early prelinguistic intentional communication skills to language 

outcomes might vary for children with or without true emerging autism. Nevertheless, 

the continuous measure of autism symptoms available from the AOSI was included, 

varying suitably for inclusion as a potential predictor of language outcomes within the 

regression analyses, and demonstrating scores similar to those found in populations of 

high-risk infant siblings and groups of children who are subsequently diagnosed with 

autism (Bedford et al., 2017; Gliga et al., 2015).   

Autism symptoms were observed under standardised conditions which 

minimised environmental variation and allowed the collection of comparable data 

across all participants. However, the AOSI is a measure of early risk behaviours, not a 

clinically-validated measure to inform very early diagnosis, and decisive diagnostic 

decisions for autism cannot be confidently made until late toddlerhood/early 

childhood (i.e., around the age of 3 years within the protocol of the larger study from 

which the current data were drawn). Future analyses with this cohort, once children 

have been assigned diagnostic outcome classifications, will enable further exploration 

of the impact of prelinguistic intentional communication and language development in 

a cohort of infants with emerging autism, including extending the temporal 

associations into early childhood (i.e., age 3 years) when language should be better 

developed than at the current outcome timepoint, and allowing the examination of 

differences by diagnostic groups– including potentially children with autism, 

development delay, language delay, and typical developmental. Extending these 

findings longitudinally (i.e., over more than two timepoints), will also be important to 

investigate factors that predict later stages of language development into the preschool 
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years, and to specific domains of language such as grammatical skills and pragmatic 

abilities. 

Secondly, this study considered language across two domains (receptive and 

expressive language) and two measures (one parent-report and one direct assessment), 

following literature demonstrating the usefulness of including multiple measures of 

language to achieve a better representation of children’s language abilities (Luyster et 

al., 2008). Future research could include additional language assessments such as the 

New Reynell Developmental Language Scales (NRDLS; Edwards et al., 2011) or the 

CSBS (Wetherby & Prizant, 2002). Due to the nature of this study work being aligned 

with a larger study, where there were two measures of language ability, measures of 

autism symptom presentation, but no specific standardised measure of joint attention 

(such as the Early Social Communication Scales; Mundy et al., 2003) – it was 

necessary to derive measures of joint attention from items within the available autism 

symptom measures. Measuring RJA and IJA via purpose-built tools such as the ESCS 

may have provided more specific insights into the contributions of joint attention skill 

with language development in this cohort and offered comparability with the results 

from previous research on this topic with other types of cohorts and study design. 

Nevertheless, the current data showed infants were more delayed in their gesture use 

than general-population samples and were more often rated as having atypical than 

typical RJA and poor than fair or good IJA – consistent with the literature on infants 

at higher likelihood of autism to date (e.g., D’Souza et al., 2017; Gliga et al., 2012; 

Mitchell et al., 2006) – gives some confidence in the fit-for-purpose of these derived 

measures.  

Thirdly, the selection of joint attention and gesture use as key prelinguistic 

intentional communication behaviours of interest for this study was on the basis of 
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research indicating their developmental significance for language outcomes (e.g., 

Bedford et al., 2013; Gliga et al., 2012; Jones et al., 2014). However, additional 

components of prelinguistic intentional communication, such as 

babbling/prelinguistic vocalisation and broader gaze behaviours such as directed eye-

contact, may have provided further insights into the impact of prelinguistic intentional 

communication on subsequent language development in infants with emerging 

autism. It is interesting to note that the overall amount of variance accounted for by 

the predictors entered into the current regression equations on outcome language 

abilities was relatively small if somewhat variable – 14% for each of MCDI receptive 

and expressive language, but 53% for MSEL receptive language and 33% for MSEL 

expressive language. In each case, substantial variance remained unaccounted for. 

Future research could focus on other predictors that may be related to early language 

development in children with emerging autism that were not included here, including 

the other prelinguistic intentional communication type skills noted above, but also 

other factors such as parental linguistic input and social play (Siller & Sigman, 2002).  

The measure of gesture use utilised in this study was derived from the MCDI, 

with items combining imperative (requesting behaviours, e.g., “requests something by 

extending arm and opening and closing hand”), declarative (requesting attention, e.g., 

“extends arm to show you something he/she is holding”) and conventional (e.g., 

“smacks lips in a ‘yum yum’ gesture to indicate that something tastes good”) gestures 

within the one scale. Hence, it was not possible to uncover whether certain gesture 

subtypes might be more or less important in terms of predicting subsequent language 

ability. Given the importance of gesture use in developing language as demonstrated 

in this study, and that different categories of gestures may be differentially associated 

with distinctive receptive and expressive language milestones (Bates & Dick, 2002), 
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future analysis could address the possibility that certain gestures may be differentially 

predictive of later language development specifically in the context of young children 

with emerging autism. 

While the analytic approach adopted for this study leveraged sample 

heterogeneity to investigate the developmental predictors of language development – 

using correlation/regression-based analysis with data from a heterogeneous cohort – 

the relatively small sample size limited the statistical power to conduct more complex 

analyses (Schoemann et al., 2017), including investigating other potential predictors 

of language development (such as abnormal vocalisations or parent linguistic input as 

outlined above). However, the sample size exceeding 70 infants was suitable for the 

analyses conducted here and is commensurate with sample sizes from other research 

on early development in autism. Furthermore, preliminary analyses conducted here 

demonstrated no notable differences between the subset of the larger study cohort that 

was included in this study, due to complete data on key measures of interest, 

compared with the excluded subgroup of infants who were lost to follow-up or had 

missing data, suggesting the current findings should generalise to the larger sample of 

community referred infants initially recruited. That is, the retained subsample was not 

a biased subset of the entire recruited group, such as reflecting only those of a 

particular age or autism symptom severity. Nevertheless, future research with larger 

sample sizes and data collection at more timepoints would permit the conduct of more 

sophisticated statistical modelling to corroborate and extend upon the findings from 

this initial exploration of prelinguistic intentional communication and language in 

infants with emerging autism and engender confidence in the applicability of results 

to the larger population from which the sample was drawn. Furthermore, a larger 
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sample size would enable further investigation of the possible effects of chronological 

age, gender and IQ.  

Finally, studies examining the transactional effect on communication partners 

in a child’s environment can further advance our understanding of the effect such a 

transactional influence may have on a child’s skills outside of a laboratory setting. 

Indeed, such research is required to facilitate the development of parent-lead 

interventions that might prove to be effective in mitigating the risks of poor language 

development in the context of identified emerging autism. This will be critically 

important given the developing research showing the impact of early language delays 

on adolescent and adult wellbeing and adaptive functioning outcomes.  

Conclusions  

 In conclusion, this study provided evidence for the predictive association of 

prelinguistic intentional communication skills and early autism symptoms on the 

subsequent language abilities – both receptive and expressive measured from direct 

assessment and parent-report – in a novel sample of infants with possible emerging 

autism recruited via community referral pathways. The findings demonstrated here 

showed continuity of early language skills for the prediction of later language 

outcomes. Findings also showed the importance of early autism symptoms in 

predicting expressive vocabulary skills and the predictive value of early gesture use 

and subsequent language ability. The continued investigation of longitudinal 

associations and early-life developmental trajectories of infants with possible 

emerging autism appears critical to detecting the emergence of meaningful individual 

differences, and the timing thereof, amongst infants with evolving and differing 

language abilities. Spoken language should be viewed from a developmental 
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perspective and interventions should target not only improving infants’ production of 

sounds and words and understanding of word meanings, but also the broader set of 

social-cognitive skills that appear to be closely linked to the development of language 

in infants with possible emerging autism as in infants following a more normative 

developmental pathway. This may have implications for how early intervention and 

identification can be tailored, with regards to specific early prelinguistic intentional 

communication delays, to meet the language needs of children with emerging autism 

during the first two years of life.
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