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Social communication impairment is one of the key diagnostic features of ASD, with 

communication deficits being the earliest symptom reported by most parents of children with 

ASD (Filipek et al., 1999; Landa & Garrett-Meyer, 2006). From differences in babble 

(Trevarthen & Daniel, 2005; Yirmiya, et al., 2006) and gesture inventories  (Landa et al., 2007; 

Wetherby et al., 1998) to delayed onset or atypical development of verbal language (Luyster, 

2009) and social-communication deficits (Landa et al., 2007; Wetherby, 1998; Zwaigenbaum, 

2005), children with ASD present with a unique profile of early communication behaviors.  One 

aspect of early communication development that has received limited attention is communication 

spontaneity (CS).  CS has been conceptualized as the level of environmental support required for 

a child to initiate a communication act (Carter, Hotchkis & Cassar, 1996).  While CS has been 

discussed as an important aspect of communication, additional research is needed to better 

understand CS’s nature (i.e., how CS changes over time) and relevance (i.e., relationship to other 

developmental domains) in typically developing children as well as children with developmental 

disabilities such as ASD.  Given the limitations of retrospective report, prospective studies are 
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necessary to determine if early risk signs are related to later development of ASD or broader 

autism phenotype (BAP) features.  

The purpose of the present study was to examine CS in a cohort of infants at high and 

low genetic risk for ASD at 12 and 24 month of age..  Results indicated that CS is associated 

with existing measures of language and social communication. A specific component of CS 

which captures how a child responds to direct communication prompts (CS-SP-Direct Prompts), 

was found to be particularly associated with outcomes, including ADOS diagnostic group and 

symptom severity. In contrast, children’s CS during Free Play conditions or in response to non-

social prompts was not significantly related to ASD outcomes.  These findings suggest that 

previous discussions of potential differences in CS may be better conceptualized as differences 

in Social Prompt Responsiveness. At 12 months of age, CS-SP-Direct Prompts differentiated 

ASD from NonASD children and uniquely predicted both diagnostic group and ASD symptom 

severity.  CS-SP-Direct Prompts may also be associated with the broader autism phenotype, 

though differences may not become clear until 24 months of age in high risk (HR), NonASD 

siblings.  Results from the present study suggest that structured measurement of Social Prompt 

Responsiveness is possible and may contribute important information regarding a child’s social-

communication development, particularly in monitoring infants at high genetic risk for ASD. 

Findings also provide support for the social salience framework of ASD and its application to 

early communication development.  

.   
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Chapter 1: Introduction 

As research into the nature and treatment of Autism Spectrum Disorders (ASD) has 

increased, it has become clear that early identification and intervention leads to outcomes far 

better than historically believed possible for affected individuals (Dawson & Osterling, 1997; 

Harris & Weiss, 1998; Sheinkopf & Siegel, 1998).  Children who enter programs at younger ages 

make greater gains than those who enter programs at older ages (Harris & Handleman, 2000; 

Sheinkopf & Siegel, 1998).  Contemporary behavioral interventions for children under age 3, 

such as the Early Start Denver Model and Pivotal Response Training, have reported significant 

improvements in IQ, adaptive behavior, and autism symptoms compared to control group 

comparisons (Corsello, 2005; Dawson et al., 2009).  Given the impact of early identification and 

treatment, there is a large body of research aiming to identify developmental differences in 

infancy and early childhood in children that go on to receive a diagnosis of ASD (Osterling & 

Dawson, 1994; Ozonoff et al., 2011; Saint-Georges et al., 2011; Werner & Dawson, 2005).  This 

proposed study aimed to contribute to the field’s current understanding of early indicators of 

ASD.  

Section 1 of this study will review the definition, prevalence and the evidence for early 

indicators of ASD.  Converging evidence from various research methodologies have established 

the presence of ASD symptoms in the first two years of life (Chawarska et al., 2007; Landa & 

Garrett-Mayer, 2006; Mars, Mauk & Dowrick, 1998; Osterling & Dawson, 1994; Saint-Georges 

et al., 2011; Zwaigenbaum et al., 2005).  In retrospective parent report studies, researchers have 

collected developmental histories from parents whose children have already been diagnosed 

ASD to identify developmental differences present prior to diagnosis (Chawarska et al., 2007).  

In retrospective home video analysis, researchers have examined early home videos (e.g., first 
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birthday party recordings) of children already diagnosed with ASD to identify characteristics that 

differentiate children with ASD from unaffected children (Mars, Mauk & Dowrick, 1998; 

Osterling & Dawson, 1994; Saint-Georges et al., 2011; Werner & Dawson, 2005).  

Another method of identifying early signs of ASD is to study infant siblings of children 

with ASD.  Given the heritable nature of ASD, these high-risk (HR) siblings of children with 

ASD are at higher genetic risk for developing ASD themselves (Ozonoff et al., 2011).  Thus, 

development is monitored and assessed prospectively, prior to the emergence of ASD symptoms.  

When siblings are diagnosed with ASD, the prospectively gathered developmental data from 

these infants may be compared to unaffected infants to determine developmental differences 

present early in life.  Through the prospective study of infant siblings, unique developmental 

profiles have been identified in high-risk infants that go on to develop ASD (Goldring, 

Thompson & Rogers, S., 2008; Landa & Garrett-Mayer, 2006; Ozonoff et al., 2008; 

Zwaigenbaum et al., 2005).  In addition, developmental differences have been identified in infant 

siblings who do not develop ASD, but present with broader autism phenotype (BAP) features. 

The BAP is milder but qualitatively similar features associated with ASD (Bernier, Gerdts, 

Munson, Dawson & Estes, 2012; Dawson et al., 2007; Messinger et al., 2013; Ozonoff et al., 

2005, 2008; Toth, Dawson, Meltzoff, Greenson & Fein, 2007; Yirmiya et al., 2006; 

Zwaigenbaum et al., 2007).  A greater understanding of the early developmental profiles of ASD 

and BAP will allow access to early intervention for both groups, regardless of diagnostic 

outcome.  

In the next section of this study, early communication development in typically 

developing (TD) and ASD populations will be reviewed.  Impaired communication has been 

identified as a feature of both BAP and ASD (Goldberg et al., 2005; Toth et al., 2007).  
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Communication impairment is one of the key diagnostic features of ASD and is the earliest 

symptom reported by most parents of children with ASD (Filipek et al., 1999; Landa & Garrett-

Meyer, 2006).  Moreover, one of the strongest predictors of long-term outcomes for children 

with ASD is the acquisition of spoken communication (Stone & Yoder, 2001;Toth et al., 2006).  

From differences in babble (Trevarthen & Daniel, 2005; Yirmiya, et al., 2006) and gesture 

inventories  (Landa et al., 2007; Wetherby et al., 1998) to delayed onset or atypical development 

of verbal language (Luyster, 2009) and social-communication deficits (Landa et al., 2007; 

Wetherby, 1998; Zwaigenbaum, 2005), children with ASD present with a unique profile of early 

communication behaviors.  

One aspect of early communication development that has received limited attention is 

communication spontaneity (CS).  CS has been conceptualized as the level of environmental 

support required for a child to initiate a communication act (Carter, Hotchkis & Cassar, 1996).  

CS has been described as an important aspect of functional communication (Carr & Kolingsky, 

1983; Charlop, Schreibman & Thibodeau, 1985; Carter, 2002).  Spontaneous communication 

allows individuals control over the instigation and termination of interactions rather than relying 

on a communication partner to determine these aspects of an interaction (Jones & Feeley, 2007; 

Reichle & Johnston, 1999).  In addition, if spontaneity is limited, an individual’s personal needs 

may not be met until those needs are obvious to others in their environment, resulting in reduced 

independence and potential frustration or discomfort (Potter & Whittaker, 2001).  In fact, 

promoting spontaneity of communication in children with ASD has been suggested as a priority 

for early intervention programs (Woods & Wetherby, 2003).  While CS has been discussed as an 

important aspect of communication, additional research is needed to better understand CS’s 

nature (i.e., how CS changes over time) and relevance (i.e., relationship to other developmental 
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domains) in typically developing children as well as children with developmental disabilities 

such as ASD.  Diminished CS may be an aspect of the social-communication profile of children 

with ASD.  If so, additional research will aid in the development of appropriate assessment tools 

and interventions.  

This dissertation will examine early communication development of infants at high and 

low genetic risk for ASD as they transition from presymbolic to symbolic stages of 

communication.  Specifically, receptive and expressive language, social-communication and 

communication spontaneity will be examined in a cohort of infants at high and low genetic risk 

for ASD at 12 and 24 months of age.  The dissertation begins with a review of the literature in 

Autism Spectrum Disorders and early communication development.  Next, specific research 

questions and hypotheses are proposed, followed by the methods, statistical analyses, and results.  

The dissertation concludes with a discussion of the findings in the context of the literature, along 

with limitations to the study, and directions for future research.  It is hoped that an increased 

understanding of communication spontaneity will contribute to the body of research on 

normative communication development as well as the social-communication profiles in children 

at-risk for ASD.  
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Chapter 2: Literature Review 

Leo Kanner first described autism in 1943, in a classic article that described case studies 

of 11 children who were characterized by their “inability to relate to themselves” and “extreme 

autistic aloneness” (Kanner, 1943).  At the present time, autism is described as a 

neurodevelopmental disorder with an onset prior to the age of 3, characterized by impairments in 

social and communication behaviors and an unusual or restricted range of activities or interests 

[American Psychiatric Association (APA), 2000].  Along with pervasive developmental 

disorder- not otherwise specified (PDD-NOS) and Asperger’s syndrome, autism is currently 

categorized in the DSM-IV as a pervasive developmental disorder (APA, 2000).  In clinical 

practice the term autism spectrum disorders (ASD) has often been used to collectively refer to 

autism, PDD-NOS and Asperger syndrome.  In fact, the DSM-V will use a new category, ASD, 

to include autism, Asperger’s disorder, childhood disintegrative disorder and PDD-NOS. (APA, 

2012).  The term ASD will be used throughout this proposal. 

Within the ASD category, individuals may present with great symptom profile variability 

(APA, 2000, 2012).  For example, the communication deficits may present as a lack of spoken 

language in one child while another child may demonstrate intact spoken language while social-

use of communication is impacted.  Social deficits may present as reduced social initiations and 

eye contact in one affected individual while another child may initiate frequently but fail to 

respect social conventions (e.g., body space, asking personal questions), impacting the quality of 

their social overtures.  In one child, unusual or restricted interests may include spinning objects 

repetitively, while another child may hyperfocus on historical facts to a degree that reduces the 

quality of social interactions and precludes their pursuit of outside interests.  Thus, despite shared 
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core deficits in communication, social interactions and unusual or repetitive interests, there is 

great heterogeneity in the profiles of individuals with ASD.  

ASD prevalence estimates may differ according to a study’s methodology, geographical 

region and time-frame (Fombonne, 2009). Recent prevalence estimates range between 1/150 

(Fombonne, 2009) to 1/88 children [Center for Disease Control (CDC), 2012], making ASD one 

of the most frequently occurring childhood neurodevelopmental disorders (CDC, 2012).  Studies 

of identical twins have shown concordance rates approaching 90 percent (Bailey, Lecauteur, 

Gottesman & Bolton, 1995; Folstein, 1977).  Heritability, defined as the proportion of variation 

in diagnoses in the total population due to genetic variation, is reported as 80% (Lichtenstein, 

2010). Given the heritable nature of ASD, relatives of affected individuals are more likely to 

present with measurable differences in traits related to ASD when compared to parents of 

children without ASD. This profile of milder but qualitatively similar ASD traits in family 

members has been described as the broader autism phenotype (BAP) (Bernier, Gerdts, Munson, 

Dawson & Estes, 2012; Folstein & Rutter, 1977).  Thus, there is a clear familial-genetic basis for 

ASD. 

ASD Symptoms in the First Two Years of Life 

While understanding of the behavioral characteristics of ASD has increased (Chawarska 

et al., 2007) identifying these characteristics in the first two years of life has remained a greater 

challenge.  Parents may report concerns as early as the first year of life (Chawarska et al., 2007; 

Zwaigenbaum et al., 2005).  In fact, in a recent prospective longitudinal study of the offspring of 

14,541 pregnant women, when compared to parents of typically developing children, parents of 

children who developed ASD reported developmental differences in the first year of life.  

Specifically, parents of infants that went on to have ASD retrpspectively reported social, 
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communication, and fine motor skill differences in the affected child as early as 6 months of age 

(Bolton et al., 2012).  Despite these early concerns, an actual diagnosis is rarely made prior to 2 

to 3 years of age (Lord, Rutter & Couteur, 1994).  Given the discrepancy between age of first 

parent concern and age of diagnosis, various research methodologies have emerged in an effort 

to better identify early signs of ASD (Osterling & Dawson, 1994; Ozonoff et al., 2011; Saint-

Georges et al., 2011; Werner & Dawson, 2005). 

Retrospective Home Video Studies 

In the past 30 years, retrospective studies involving examination of early home videos of 

children who went on to develop ASD have contributed greatly to the understanding of early 

development in this population (Mars, Mauk & Dowrick, 1998; Osterling & Dawson, 1994; 

Saint-Georges et al., 2011; Werner & Dawson, 2005).  Various retrospective home video 

analyses of 12-24 old children have shown that those who went on to develop ASD demonstrated 

a reduced response to their name, lower eye contact quality and quantity, less positive facial 

expression and reduced intersubjective behaviors (e.g., showing shared attention) compared to 

children who did not develop ASD (Mars et al., 1998; Osterling & Dawson, 1994; Saint-Georges 

et al., 2011).  In addition, these studies confirmed the clinical validity of the regression 

phenomena (loss of skills) reported by parents of a small percentage of children who went on to 

develop ASD (Saint-Georges et al., 2011; Werner & Dawson, 2005). 

Osterling & Dawson (1994) were the first researchers to use home videos of children’s 1st 

birthday parties to study early ASD symptoms.  They analyzed home videotapes of the 1st 

birthday parties of infants that went on to develop ASD as well as infants that went on to be 

typically developing.  Infants as young as 12 months of age who were later diagnosed with ASD 

could be distinguished from 1-year-old typically developing infants.  The frequency with which a 
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child looked at the face of another person correctly classified 77% of children.  When gaze was 

combined with social behaviors (e.g., showing, pointing, and orienting to name), 91% of the 

infants with typical development and ASD were correctly classified.  In a related retrospective 

home video analysis study of infants ages 8-10 months, failure to respond to name was the best 

discriminator between infants that went on to develop ASD and typically developing infants 

(Werner et al., 2000).  In order to differentiate early signs of ASD and early signs of general 

developmental delay, Osterling and colleagues (2002) analyzed home videos of 1-year-olds with 

ASD, 1-year-olds with delayed development and 1-year-olds with typical development.  

Findings indicated that failure to respond to name and reduced social orienting differentiated 

between ASD, typical development and general developmental delay (Osterling et al., 2002).  

These retrospective videotape analyses have revealed numerous social-communicative behavior 

differences unique to children with ASD in the first year of life.  However, in order to improve 

early identification, efforts have continued to identify and treat these signs and symptoms 

proactively; that is, prior to receiving a diagnosis of ASD. 

Prospective Infant Sibling Studies 

Another method of identifying early signs of ASD is to study infant siblings of children 

with ASD (HR infants).  Given the heritable nature of ASD, infant siblings of children with ASD 

are at higher genetic risk for developing ASD themselves.  In the most recent and largest study of 

recurrence risks in infant siblings to date, Ozonoff and colleagues (2011) reported recurrence 

rates between 19 -32%.  This study involved 664 infants whose development was followed from 

6 months, before ASD symptoms typically appear, to 36 months of age.  Findings indicated that 

19 percent of younger siblings of children with ASD developed ASD, a rate significantly higher 

than the general population prevalence of approximately .01% (Fombonne, 2009; CDC, 2012).  
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Recurrence rates were higher in families with more affected siblings.  If there were two children 

with ASD in the family, the risk of the third sibling developing ASD increased to more than 32 

percent.  Gender also impacted recurrence rates as male infants who had an older sibling with 

ASD had an almost three times greater risk of developing ASD than female infants (26 percent 

compared with 9 percent).  The severity of the older sibling’s symptoms did not affect the risk 

for ASD in later-born children, nor did the parents’ characteristics such as age, socio-economic 

status or ethnicity (Ozanoff et al., 2011). 

Advantages of prospective infant sibling studies. Given the increased genetic risk infant 

siblings face, prospective infant sibling study designs allow researchers to study the earliest 

emerging symptoms in a sample that is enriched for ASD.  The emergence of prospective infant 

sibling studies has demonstrated numerous advantages in identifying earlier signs of ASD 

(Ozonoff et al., 2005, 2008, 2011; Yirmiya et al., 2006; Zwaigenbaum et al., 2007).  First, 

examination of early neurodevelopmental systems can begin at younger ages than studies that 

rely on diagnosis.  Subjects can be identified by familial risk and followed prior to symptom 

emergence over the course of infancy.  Second, retrospective parent report methods may be 

prone to errors and distortions of recall, especially when parents are asked to recall behaviors 

from far earlier in their child’s development.  Similarly, retrospective videotape analyses fail to 

provide standardized contexts in which to observe behavior, which may impact the ability to 

compare videotape observations across individuals.  Prospective infant studies allow elicitation 

of specific behaviors in standardized conditions to allow for more reliable comparability between 

and within individuals over longer periods of time.  In addition, parents of children that have 

already received a diagnosis of ASD may bias their retrospective reports to include behaviors 

that are consistent with that diagnosis.  Prospective studies allow clinicians to focus on a broader 
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range of behaviors that may or may not currently be associated with ASD.  

While prospective infant sibling studies offer promising advantages over retrospective 

designs, researchers must keep in mind the potential for ascertainment bias (Zwaigenbaum et al., 

2007).  First, parents with developmental concerns may be more likely to seek out research 

participation opportunities as a form of developmental monitoring.  If parents are more sensitive 

to a specific area of development, this may bias the developmental profile distribution of 

participating infants (i.e., low risk infants with motor concerns are more highly represented).  If 

high-risk parents who observe concerning behaviors in their infant may be more likely to enroll, 

recurrence rates in infant sibling studies may be somewhat inflated compared to recurrence rates 

reported in population studies.  Finally, more general family characteristics such as 

socioeconomic status and education level may influence participation in research studies and bias 

outcomes. 

Prospective infant studies: diagnostic outcomes.  Although diagnostic stability is 

generally not achieved until 3 years of age, prospective infant sibling studies have identified 

behaviors at 12 months of age that may distinguish infants that go on to develop ASD from 

infants that do not develop ASD (Ozonoff et al., 2011; Zwaigenbaum et al., 2005).  In a study of 

12 month old genetically high-risk (HR) infants and low-risk (LR) controls, Zwaigenbaum and 

colleagues reported several specific behavioral markers which differentiated HR children that 

went on to develop ASD at 24 months from LR and control infants who went on to be typically 

developing.  Reported differences included the following:  atypicalities in eye contact, visual 

tracking, disengagement of visual attention, orienting to name, imitation, social smiling, 

reactivity, social interest and affect, sensory-oriented behaviors and language development 

(Zwaigenbaum et al., 2005). 
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In a similar high-risk infant sibling design, Ozonoff and colleagues (2011) studied 

atypical object exploration at 12 months as a predictor of subsequent ASD diagnosis.  A sample 

of 35 high-risk infants and 31 low-risk infants were observed with novel play materials.  Nine of 

the high-risk infants were subsequently diagnosed with ASD at 24 months, and were 

distinguished by increased frequency of spinning, rolling and rotating the objects, and unusually 

prolonged visual inspection of objects. 

In a prospective infant sibling study of 87 HR and LR infants, Landa and Garrett-Meyer 

(2006) examined the relationship between the Mullen developmental scores at ages 6, 14, and 24 

months and diagnostic outcome (unaffected, ASD, or language delayed).  This study was unique 

as it included language delay as a separate outcome group.  Results indicated that at 14 months 

of age, children who developed ASD performed significantly worse in language and motor 

domains when compared to the unaffected group, though non-verbal problem solving skills were 

comparable across groups.  By 24 months of age, the ASD group performed significantly worse 

in all domains (language, motor and non-verbal problem solving skills) compared to children that 

went on to be typically developing.  Compared to the language-delayed group, the ASD group 

demonstrated lower scores in gross motor, fine motor, and receptive language while expressive 

language scores were comparable between groups.  Regarding developmental trajectories across 

timepoints, Landa and Garrett-Meyer reported that the developmental trajectory of the ASD 

group was slower than both the language-delayed and typical groups with a significant decrease 

in development between the first and second birthdays (Landa & Garrett-Meyer, 2006). 

These various prospective infant sibling studies have demonstrated robust differences in 

the early development of children that go on to develop ASD.  While developmental differences 

between 12-14 months have been consistently cited across the various studies, findings on 



AN EXAMINATION OF COMMUNICATION SPONTANEITY 

 

20 

younger infants have been less consistent.  Differences in sensory and temperament behaviors 

including increased passivity and decreased positive affect have been reported as early as 6 

months of age (Zwaigenbaum, 2005); however, there continues to be insufficient 6-month-old 

data to make conclusive statements regarding predictive behaviors at such a young age. 

Prospective infant sibling studies: broader autism phenotype.  Infant sibling studies 

have also shed light on a previously neglected population—individuals that do not develop ASD 

but are impacted by broader autism phenotype (BAP) features; that is, features that are milder 

but qualitatively similar to diagnostic features of ASD (Folstein & Rutter, 1977).  Recognition of 

a broader autism phenotype was first reported in Folstein and Rutter’s 1977 study examining 21 

same-sex twin pairs (11 monozygotic and 10 dizygotic) in which at least one twin had ASD.  

Findings pointed to the increased concordance of Autism in monozygotic versus dizygotic twins.  

Moreover, they found significantly higher concordance rates of language and cognitive deficits 

similar to ASD (even if the individual did not have ASD themselves), particularly in 

monozygotic twin pairs (Folstein & Rutter, 1977).  The existence of behavioral markers of 

vulnerability for ASD is now widely acknowledged (Losh et al., 2008); however, researchers are 

continuing efforts to identify which behavioral markers have the strongest genetic liability.  Losh 

and colleagues (2008) compared personality, social and language profiles of parents of 

individuals with Down Syndrome to simplex Autism families (families with one child with 

ASD) and multiplex Autism families (families with more than one child with ASD).  Parents of 

children with Down Syndrome were least likely to possess personality characteristics of 

aloofness, rigidity, neuroticism, anxiety, and untactful behavior; simplex parents demonstrated 

higher levels while multiplex families demonstrated the highest levels of these personality traits.  

This same linear association across groups was also found in degree of social isolation and of 
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pragmatic language deficits (Losh et al., 2008). 

Similarly, Bernier and colleagues (2012) blindly assessed the social, conversational and 

restricted behaviors of control, simplex and multiplex parents using the Broader Phenotype 

Autism Symptom Scale (BPASS; Dawson et al., 2007).  The BPASS is a quantitative measure of 

autism-related traits in individuals with ASD and their family members.  Overall, findings 

indicated elevated ASD symptoms in multiplex families compared to simplex, developmentally 

delayed and typically developing groups.  However, simplex parents did not demonstrate a 

greater number or intensity of BAP traits compared to the general population (Bernier, Gerdts, 

Munson, Dawson & Estes, 2012).  Thus, additional research is needed to better understand the 

potentially unique transmission mechanisms of ASD and/or BAP between single-incidence and 

multiple-incidence families. 

As the understanding of the BAP profile in adults has increased, researchers have begun 

to investigate potential BAP profiles in infant siblings of children with ASD (Messinger, et al., 

2013; Toth et al., 2007).  Improving the understanding of the developmental needs of infant 

siblings, regardless of whether these needs are associated with an ASD diagnosis or with a 

broader autism phenotype, may allow families access to earlier identification and intervention.  

Utilizing a prospective infant sibling study design, these studies focus on the developmental 

processes underlying genetic vulnerability to ASD (the ‘broader autism phenotype’), by 

examining differences related to risk status, rather than diagnostic outcome.  For example, in a 

prospective study of early development in young NonASD siblings of children with ASD, Toth 

and colleagues compared 42 non-autistic 18-27 month old siblings of children with ASD to 20 

typically developing children with no family history of ASD (Toth et al., 2007).  This study was 

unique in that it focused exclusively on infants at a high genetic risk of developing ASD but did 
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not go on to develop ASD.  Results indicated a range of social-communication, imitation, play 

and language differences between groups.  Overall developmental/cognitive development (as 

measured by Mullen Early Learning Composite) was comparable between groups, though a 

higher percentage of the HR group had below average composite IQ scores as compared to the 

LR group.  In the area of language development, the HR infant siblings demonstrated lower 

receptive language skills based on clinician assessment than the LR group, though there was no 

difference in parent-reported level of receptive language skills.  While mean expressive language 

abilities were comparable between groups, a significantly higher number of HR infants presented 

with below average expressive language scores.  In the area of social-communication, HR infants 

demonstrated reduced language comprehension and symbolic use of objects during play, and had 

less frequent use of words, distal gestures and responsive social smiles during social interactions 

when compared to LR infants.  Similarly, Messinger and colleagues (2013) reported that HR-

NonASD siblings demonstrated higher mean levels of ASD symptom severity and lower levels 

of developmental functioning compared with LR-NonASD children.  Four-fifths of the HR-

NonASD siblings did not differ significantly from LR controls.  However, a subset of HR-Non-

ASD siblings did demonstrate an early-emerging pattern of developmental differences .  These 

results demonstrated that siblings of children with ASD may still be affected by broader autism 

phenotype features, even if they do not actually meet criteria for ASD themselves (Messinger, 

2013; Toth et al., 2007).  

While differences are present by 12 months of age, there is less known about risk group 

differences prior to 12 months.  For example, Ibanez and colleagues (2008) examined how HR 

versus LR infants oriented to their mothers’ faces during the active and neutral engagement 

phases of the ‘still face’ paradigm.  Results indicated that while high-risk infants showed 
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prolonged gaze away from parents’ faces compared to low-risk infants, gaze towards parents’ 

faces was of similar duration in the two groups.  However, findings on eye gaze in 6-month-old 

HR infants have been somewhat inconsistent (Merin, Young, Ozonoff & Rogers, 2007; Young, 

Merin, Rogers & Ozonoff, 2008).  Additional research is necessary to more clearly understand 

differences between risk groups and outcome groups prior to 12 months of age.  

Summary of the Contributions from Various Research Methodologies  

Great strides have been made in the early identification of ASD.  Retrospective studies 

have established the presence of ASD symptoms prior to the average age of diagnosis.  Given the 

heritable nature of ASD, prospective infant studies have allowed for a more standardized 

examination of very early development of infants at high genetic risk.  Through the prospective 

study of infant siblings, unique developmental profiles have been identified both in HR infants 

that go on to develop ASD as well as infants that do not develop ASD, but present with BAP 

features.  Continued exploration of the earliest developmental profiles of infant siblings of 

children with ASD will allow for early identification and intervention, regardless of specific 

diagnostic outcome. 

Early Communication Development 

Communication has been identified as an essential feature of both BAP and ASD 

(Goldberg et al., 2005; Toth et al., 2007).  In order to contextualize unique aspects of 

communication development in these populations, an understanding of early communication 

development in normative and NonASD populations must be established.  Communication 

assessment in very young children with limited verbal language has historically been a challenge 

as many assessments focus on expressive language inventories and syntax (Coggins, 1998).  

However, in the last 20 years, attention to communication modalities prior to speech 
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development has received increased attention (Wetherby et al., 1992; 1998; 2003; 2008; Wilcox, 

1993).  There is now a large body of research describing the developmental progression from 

preintentional, to intentional presymbolic, to symbolic communication in typical and 

developmentally delayed populations.  Presymbolic communication serves as an important 

indicator of future symbolic language development (Wetherby, Reichle, & Pierce, 1998; 

Wetherby & Prizant, 2002; Wilcox, 1993).  Thus, assessment of children with limited verbal 

communication requires attention to children’s profiles of communicative and social affective 

abilities, verbal and non-verbal communication.  In this overview, three dimensions of early 

communication development will be discussed: Communication Modalities (how children 

communicate), Communication Functions/Social Communication (why children communicate) 

and Receptive Language (what children understand).  

Communication Modalities 

Preintentional behaviors.  All newborns begin in the perlocutionary or “preintentional” 

stage of communication (Bates, 1979).  In this stage, the physiological and emotional state of the 

child is expressed, but dependent on the interpretation of the observer (Rowland, 2004).  For 

example, when a baby frowns, cries or gurgles, these behaviors may be reflexive, unintentional 

responses to an internal state such as discomfort or hunger.  While intentional communication 

does not develop until later in infancy, as early as 3 months of age infants do demonstrate 

contingency awareness leading them to demonstrate intentional behaviors such as affective 

expressions and vocalizations to regulate interactions between infant and caregiver.  In these 

interactions, an infant is demonstrating an emotional or physiological state, though they are not 

yet directing these acts toward a communication partner to communicate specific intentions 

(Stern, 1989; Tronick, 1989).  For example, 3-month old infants participate in social exchanges 
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in which the infant varies their behavior to achieve a shared emotional state with their mothers 

(Stern, 1989). That is, both mother and infant gauge their emotional responses by the feedback 

they receive from the emotional display of the other (Lavelli & Fogel, 2005; Stern 1989).  

Preintentional vocalizations are another way in which infants may regulate interactions in 

their first few months of life (Bates, 1979; Tronick, 1989). Distress vocalizations (e.g., crying 

and whining) as well as non-distress vocalizations (vocalic sounds and syllabic/speech like 

sounds) elicit affective and behavioral responses from caregivers. In turn, an infant modifies the 

frequency and sophistication of their vocalizations. For example, in a longitudinal study of infant 

vocalizations in mother-infant dyads, Hsu and Fogel (2001) reported that infants produce more 

vocalic vocalizations when alone and when interacting with a non-responsive partner, whereas 

speech-like/syllabic vocalizations predominate when mothers are available and responsive. 

Moreover, the longer the mothers and their infants were reciprocally involved in the interaction, 

the more the infants vocalized. On the other hand, the longer the infants disengaged from the 

interaction, the less they produced vocalizations of either type (Hsu & Fogel, 2001).  

Throughout the preintentional stage, the reciprocal responses of both infant and caregiver 

greatly impact the reinforcement and consequent reproduction of these early affective and vocal 

behaviors. A caregiver’s responsiveness to and interpretation of preintentional behaviors is 

crucial to the infant’s transition to intentional communication (Paavola, Kunnari, & Moilanen, 

2005; Tamis-LeMonda, Bornstein & Baumwell, 2011; Warren &Yoder, 1998; Wetherby, 

Warren, Reichle, 1998). 

Intentional Presymbolic Communication 

Directed communication.  When infants become aware of the impact of their undirected 

behaviors have on others, they learn to associate their behaviors with the impact on the listener 
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and to intentionally direct their behaviors toward a communication partner (Bates, 1975; 

Rowland, 2004).  When a child begins to direct their intentional behaviors, they have entered 

into the stage of intentional communication (Rowland, 2004).  Wetherby and colleagues describe 

intentional, directed communication as meeting the following three criteria (1) the act is a 

gesture, vocalization or verbalization (2) the act is directed toward a communication partner 

(does not necessitate eye contact) (3) the acts serves a communication function (Wetherby, 

1998).  In typically developing (TD) populations, this transition typically begins by 9 months of 

age and is marked by the emergence of presymbolic communication methods—that is, 

communication signals that do not require an association between a symbol and its referent 

(Wetherby & Prizant, 1992).  Intentional presymbolic communication begins with the emergence 

of directed eye gaze shifts, vocalizations and gestures (Tomasello, 1995).  Initially, children rely 

primarily on gestures and/ or vocalizations but increasingly pair gestural and pre-linguistic 

vocalizations together as they move toward symbolic communication (Wetherby, 1988).  

Gestures.  A large body of research has described a continuum of gestures ranging from 

early contact gestures to later developing distal gestures.  (Brady, Mclean & Johnston, 1995; 

Mclean, Brady & Etter, 1991; McLean, Brady & Mclean, 1996).  Contact gestures refer to 

gestures that require contact between a child and object/caregiver, such as pushing away a toy or 

giving objects (Werner &Kaplan, 1963).  These gestures are typically earlier developing, first 

emerging around 9-10 months of age.  Distal gestures, which do not require contact with an 

object/caregiver (e.g., pointing and reaching), are typically later developing and emerge between 

10-12 months of age (Wetherby, 1992) This continuum of gesture type and its implications for 

communication development have been explained by Werner and Kaplan’s “distancing theory”, 

which proposes that children generally begin with contact gestures as they are more 
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concrete/obviously related to their referent.  Children then learn to use less concrete distal 

gestures during their transition toward symbolic communication (Werner & Kaplan, 1963).  

While the “distancing theory” has been widely cited in research, a more recent analysis 

by Crais and colleagues (2004) suggested several caveats due to their findings that the contact to 

distal gesture hierarchy varied by communication context.  In a sample of 12 children, the order 

of gesture development appeared to be related not only to contact versus distal and gesture type, 

but also to the function of the gesture.  Specifically, reaching toward objects and reaching to be 

picked up developed prior to the emergence of many contact gestures (e.g., giving).  Crais and 

colleagues hypothesized that despite being distal gestures, reaching toward a caregiver or toy is 

more closely related to the actions from which they emerge (e.g., grabbing a toy or being lifted 

up).  Thus, in reference to the distancing theory, the contextualization of these gestures may 

make them more “concrete” than other distal gestures (e.g., pointing) that are not as contextually 

bound (2004).  With these caveats in mind, the contact-to-distal conceptualization can still be 

useful in assessing early presymbolic communication development.  Use of distal gestures above 

and beyond use of contact gestures has been associated with more advanced communication 

skills such as higher frequency of communication, wider range of communication functions and 

greater ability to repair communication breakdowns (Mclean, Brady & Etter, 1991; Wetherby, 

2004).  As distal gestures may be conceptualized as a stepping-stone to symbolic 

communication, children who continue to rely on contact gestures in isolation may be 

demonstrating a disruption is early symbolic development.  

Importance of presymbolic communication. Though children with developmental delays 

may reach communication milestones later in life, presymbolic communication skills provide the 

foundation for later symbolic communication in both typically developing and developmentally 



AN EXAMINATION OF COMMUNICATION SPONTANEITY 

 

28 

delayed populations (Brady, Marquis, Fleming & Mclean, 2004; Wetherby, et al., 2003; Wilcox 

et al., 2000).  Presymbolic skills that predict later symbolic communication skill levels include 

complexity and frequency of vocalizations (Stoel-Gammon, 1991; 1998; Wetherby, et al., 2003), 

rate of intentional communication (Brady et al., 2004; Calandralla & Wilcox, 2000), 

presence/absence of distal gestures (Brady et al., 2004), combining gestures with vocalizations 

(Mundy, 1995; Wetherby et al., 1988), symbolic play skills (McCathren et al., 1998), and variety 

of gestures used (Brady et al., 2004; Calandralla & Wilcox, 2000). Indeed, several researchers 

have reported that nonverbal intentional communication rates approaching 1 per min are 

associated with children’s transition from presymbolic to initial symbolic communication 

(Wetherby et al., 1989; Wetherby & Prizant, 1993; Wilcox, 1993).  Moreover, presymbolic 

communication abilities at 12 months of age are predictive of receptive and expressive 

communication outcomes at 3 and 4 years of age in neurotypical, language-delayed and 

developmentally delayed populations (Wetherby, 2003; Mcatherine, Yoder & Warren, 1999).  

Children with limited presymbolic communication competency struggle to develop any forms of 

symbolic communication (Mcatherine, Yoder & Warren, 2000; Wilcox, 1993; Wetherby, 2003).  

Deficits in early communication are also highly associated with later social emotional and 

behavioral difficulties (Beitchman, Hood, & Inglis, 1990; Carson, Klee, Lee, Williams & Perry, 

1998).  Thus, rather than waiting for children to develop verbal language, assessment of 

presymbolic predictors is an essential part of improving early identification and intervention. 

Symbol Use 

Symbolic communication. Children who establish a range of presymbolic behaviors that 

are then reinforced by communication partners typically transition to symbolic communication 

around 12-13 months of age (Wetherby, 1998).  Symbolic communication refers to 
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communication signals that do require an association between a symbol (e.g., word, sign or 

picture) and its referent (Wetherby & Prizant, 1992).  It is important to note that symbolic 

communication can include a range of non-verbal modalities such as sign language or picture 

communication systems; however, this discussion will focus on verbal symbolic communication.  

First words are typically context or event-related such that they may not refer to specific 

objects/people but instead symbolize a highly contextualized situation (e.g., saying “uh-oh” 

when a block tower crashes).  Over time, children increasingly develop words associated with 

specific objects/people that are less context-bound (Wetherby, Reichle &Pierce, 1998).  Initial 

word acquisition is typically slow and includes “vocabulary attrition” as children will stop using 

an old word when a new word emerges and then reintegrate their old words with their newer 

vocabulary (Bloom &Lahey, 1978; Wetherby et al., 1998).  By 18 months, children typically 

produce about 50 single words (Brown, 1973).  In many, but not all children, this is followed by 

a “vocabulary burst” from 18-21 months (Bates, Dale &Thal, 1995; Bloom, 1993).  During this 

“burst” many children may gain up to 3 words per week (Bloom, 1993).  By 24 months of age, a 

typically developing child is producing frequent 2-word combinations and relying on verbal 

language more than gestures to communicate (Crais, 2009; Wetherby et al., 1998).  When 

combining words, prosodic emphasis is used to indicate new ideas or words that the child cannot 

yet symbolically express within an utterance; infants mimic their mother's use of intonation to 

produce conversational utterances with intonational expression (Marwick, 1987).  Throughout 

this process, maternal use of language modeling and responsivity play pivotal roles in a child’s 

vocabulary acquisition (Yoder et. al, 1998). 

Symbolic play.  Symbolic play has received increased attention in discussion of symbolic 

language development, as these distinct domains appear to emerge in parallel.  As a child begins 
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to use single symbols (words) in language, they are also beginning to use single step symbolic 

actions in their play.  As their communicative use of symbols advance, symbolic play advances 

in parallel (McCune,1995).  Thus, it has been theorized that symbolic play and language are both 

reflections of an underlying capacity for symbolic representation (McCune, 1995).  Symbolic 

play during the second year of life is predictive of later symbolic communication abilities in 

neurotypical and developmentally delayed populations (Lyytinene, Poikkues, Laakso, Eklund & 

Lyytinen, 1999; 2001).  Similarly, symbolic play levels may differentiate between children who 

are “late bloomers” with language and those who go on to develop more significant impairments 

such as ASD  (Wetherby & Prizant, 1992).  As early assessment focuses on naturalistic contexts 

that typically include opportunities for play, symbolic play may be an important aspect of early 

communication assessment.  

Summary of Communication Modalities 

By their second birthday, children have established an array of presymbolic and symbolic 

communication modalities (Wetherby et al., 1998).  Throughout a child’s transition through 

these early stages of communication development, a bidirectional, reciprocal relationship exists 

between parent responsiveness and the quality of a child’s communication signals (Wetherby, 

Warren & Reichle, 1998).  Moreover, in typical and DD populations, a child’s mastery of each 

stage of communication builds the foundation for the next stage.  Thus, communication 

modalities extend beyond the use of words and envelop a complex range of social-cognitive and 

environmental factors that must be considered. 

Communication Functions 

In addition to developing an array of communication means, the development of 

communication functions is an equally important aspect of communication (Wetherby & Prizant, 
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2001).  Communication functions refer to the “why” of communication: That is, the intention of 

the communicator and/or the effect of communication on the communication partner (Bruner, 

1981; Wetherby & Prizant, 1989).  Prior to the development of symbolic communication, 

children learn to communicate for a variety of reasons.  These functions are often divided into 

three categories, first conceptualized by Bruner (1981): behavior regulation (acts used to regulate 

the behavior of another for the purposes of obtaining or restricting environmental goals), social 

interaction (acts used to direct the attention of another to oneself or for affiliative purposes) and 

joint attention (acts used to direct the attention of another for purposes of sharing the focus on an 

entity or event).  Behavior regulation functions typically emerge first, between 7 and 10 months 

of age.  Expressive joint attention and social interaction typically emerge after behavior 

regulation has emerged, between 9-15 months of age (Butterworth & Grover, 1990; Carpenter, 

1983; Crais et. al, 2004).  In typical development, most children use all three of these 

communication functions before their first words have emerged (Wetherby, 1988).  Children 

with language delays demonstrate this same pattern, communicating a range of communication 

functions commensurate with language-matched controls (Leanard, Camarate, Rowan & 

Capman, 1982; Rom and Bliss, 1981).  Thus, social uses of communication are not dependent on 

the emergence of verbal language. 

Receptive Language 

Language comprehension is often overlooked in discussions of early language 

development.  Early receptive language development plays an important role in later receptive 

and expressive language abilities (Wetherby et al., 1998).  According to the social-pragmatic 

theory of language acquisition (Carpenter & Tomasello, 2000), all language skills emerge out of 

a child’s nonverbal understanding of the world.  This non-verbal understanding develops across 
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shared social experiences with caregivers in which infant and caregiver jointly focused on events 

or objects in their environment (Carpenter & Tomasello, 2000).  Thus, understanding social-

cognitive development provides an important foundation for early language development.  

One of the most highly studied social-cognitive underpinnings of early receptive 

language development is joint attention (Butterworth & Jarret, 1991; Mundy et al., 1995; 

Tomasello, 2000).  Joint attention is described as the ability to coordinate attention between 

people and objects for social purposes (Tomasello, 2000).  The ability to respond to joint 

attention by following the gaze and/or head turn of an adult emerges around 6 months of age and 

refines through 18 months of age (Butterworth & Jarret, 1991).  Mundy and colleagues (1995) 

reported that a child’s ability to follow an adult’s gaze or point (respond to a bid for joint 

attention) was a significant predictor of receptive language development, even when controlling 

for variance in initial language and cognitive abilities.  Moreover, the ability to follow, not 

initiate, a gaze or point for the purposes of joint attention, was uniquely predictive of receptive 

language abilities (1995).  Thus, the conventional understanding of receptive language as 

referring to comprehension of only symbolic language (e.g., words) neglects the social-cognitive 

underpinnings of a child’s ability to comprehend and attend to non-verbal cues in their 

environment.  Indeed, similar to expressive language development, there appears to be a 

continuum from presymbolic comprehension (e.g., responding to non-verbal social and 

environmental) to symbolic comprehension (e.g., responding to words) in receptive language 

development. 

As a typically developing child transitions into symbolic expressive language 

development, the ability to respond to these non-verbal cues is less predictive of later language 

ability.  Instead, response to verbal language becomes more predictive of further language 
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development (Tomasello, 2001).  Thus, learning new words is not “wedded” to specific non-

verbal cues such as gaze direction, bur rather on the verbal modeling of caregivers.  In 

neurotypical children, language comprehension precedes symbolic language expression 

(Huttenlocher, Janellen Solso, Robert L.,1974; Wetherby et al., 1998).  Young children begin to 

understand words as their presymbolic communication skills develop, around 9 or 10 months of 

age (Bates, 1979; Fenson et al., 1994).  Initially, children rely on various contextual cues to 

respond to verbal language (Wetherby et al., 1998).  By 12 months of age, children understand 

familiar words in context and by 18 months children demonstrate understanding of 50 single 

words (Fenson, 1994).  As a child decreasingly relies on environmental cues to comprehend 

language, there is a positive relationship between a child’s comprehension level and the amount 

of adult scaffolding provided  (Platt & Coggins, 1990). 

Receptive language during this period in which children develop symbolic language, is a 

significant predictor of later receptive and expressive language abilities (Watts et. al, 2006).  In 

Bates and colleagues’ “Three strand model” of early language development, the first strand is 

conceptualized as the mechanism responsible for language comprehension (Bates et al., 1988).  

In their detailed analysis of the first strand of language development from 10 to 28 months of 

age, these researchers concluded that children with higher comprehension abilities early in life 

“have reached insight into the idea that things have names” (Bates et.al, 2008).  This early 

symbolic association between a symbol/word and its referent receptively provides a natural 

bridge to symbolic expression. 

Though comprehension is indeed important, direct assessment of receptive language has 

been criticized as unreliable in infants under 2-years of age due to difficulty differentiating lack 

of compliance from comprehension deficits (Coggins et al., 1998).  Thus, for young children, 
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parent report has been suggested as a more reliable measure of language comprehension (Bates, 

1993).  As a result, there has been an effort to create more reliable direct assessment methods of 

early receptive language (Coggins, 1998).  Watt and colleagues reported that in assessing young 

children, the receptive language component of the Communication Symbolic Behavior Scales: 

Developmental Profile (CSBS:DP) revealed more valid and reliable results than many other 

direct assessment methods, with CSBS comprehension scores correlating strongly with parent 

reported comprehension scores on related measures (Watt et al,2006).  This suggests that reliable 

direct assessment of early receptive language abilities may be achievable when naturalistic, 

parent-participatory assessment strategies (such as the CSBS:DP) are utilized. 

In summary, a broad conceptualization of receptive language is necessary when assessing 

very young children.  First, social-cognitive underpinnings of language comprehension, such as 

the ability to respond to joint attention bids and share focus with caregivers, must be considered.  

In addition, as a child begins to understand symbols and consequently move toward symbolic 

expression (e.g., acquisition of words), naturalistic, parent involved contexts may be especially 

important in the validity of receptive language assessment. 

Early Communication Development in Autism Spectrum Disorders 

As the understanding of early communication development in neurotypical and 

developmentally delayed populations has increased, researchers have discovered a unique early 

communication profile in children with ASD.  Communication impairment is  one of the key 

diagnostic features of ASD and is the earliest symptom reported by most parents of children with 

ASD (Filipek et al., 1999; Landa, 2006).  Moreover, one of the strongest predictors of long-term 

outcomes for children with ASD is the acquisition of spoken communication (Toth et al., 2006).  

An understanding of the unique communication profiles of children with ASD has significant 
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implications for early assessment and intervention.  As in the previous discussion of 

communication development in neurotypical populations, aspects of communication 

development in children with ASD will be broken into three dimensions of early communication 

development: Communication Modalities (how children communicate), Communication 

Functions (why children communicate) and Receptive Language (what children understand). 

ASD: Communication Modalities 

Preintentional behaviors in ASD. Differences in communication development of 

children who are later diagnosed with ASD may be present as early as the first year of life (Paul, 

Fuerst, Ramsay, Chawarska, & Klin, 2010; Sheinkopf, Mundy, Olier, and Steffens, 2000; 

Trevathern & Daniel, 2005; Yirmaya, Gamleil, PIlowsky, 2006).  For example, the vocalizations 

of infants that go on to develop ASD may be desynchronized with their caregivers when 

compared to children that go on to develop typically (Trevathern & Daniel, 2005; Yirmaya, 

Gamleil & Pilowsky, 2006).  Children that go on to develop ASD are also more likely to have a 

history of delayed onset of babbling in infancy (Iverson & Wozniak, in press).  Presymbolic 

vocalizations may also be unusual in ASD populations as a greater proportion of their 

vocalizations include atypical sounds such as squeals, growls and yells (Sheinkopf, Mundy, 

Olier, & Steffens, 2000).  Though there is less information available about the preintentional 

phase of development in ASD, these findings suggest that infants that go on to develop ASD 

may demonstrate deficits in the preintentional communication methods that typically serve to 

regulate interactions between infant and caregiver. 

Intentional presymbolic communication in ASD. Specific deficits in the presymbolic 

communication modalities of children with ASD have also been documented in numerous 

research studies.  Children with ASD do not compensate for lack of verbal skills with gestures as 
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might be seen in young typically developing infants who have not yet developed language or in 

language delayed children (Landa, 2007; Wetherby et al., 1998).  Instead, their language 

impairment is associated with gestures that are limited in both quantity and quality (Woods & 

Wetherby, 2003).  Children that go on to develop ASD use communicative gestures with less 

frequency than children that go on to demonstrate typical development (Wetherby, 1984, 1998).  

In addition, children with ASD tend to rely on contact gestures in a manner not seen in 

neurotypical or developmentally delayed populations (Shumway & Wetherby, 2009).  In 

addition to having a general deficit in early presymbolic communication, children with ASD may 

also demonstrate an atypical order of development (Lord, 1995; Cassel, 2006; Woods & 

Wetherby, 2003).  That is, individuals may continue to struggle to use more basic 

communicative means such as gaze shifts and pointing despite emergence of more advanced 

communicative behaviors such as leading and word approximations (Lord, 1995; Cassel, 2006).  

Wetherby and colleagues also reported that children with ASD are more likely to use gestures in 

isolation while children with typical development integrate gestures with vocalization (1998).  In 

a longitudinal prospective study of infant siblings at high and low genetic risk for ASD, Estes 

and colleagues reported significant expressive language differences in infants that went on to 

develop ASD as early as 6 months of age (2012, in press).  This pivotal finding at such a young 

age indicates significant communication differences in the earliest stages of communication 

development.  These findings suggest that children enter the presymbolic stage of 

communication with deficits that may go on to impact their progression through more advanced 

stages of communication. 

Importance of presymbolic communication. Presymbolic communication deficits have 

significant implications for later language development (Wetherby et al., 1998; Watt et al., 
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2006).  Gesture use is predictive of later symbolic language in children with ASD (Stone 

&Yoder, 2001).  Reduced gestural communication at 12 and 24 months of age distinguishes 

between children with ASD and Developmental Delay or Language Delay (Adren et al., 1993).  

Children that go on to develop ASD possess a more restricted means of communication and 

communicate less frequently than children with typical development (Woods & Wetherby, 

2003).  As the frequency and clarity of communicative signals is reduced, the reciprocal 

relationship between a child’s communication signals and parent facilitation/responsivity is 

disrupted.  This disruption may play a role in a child’s continued communication deficits 

transitioning to symbolic language development. 

Symbolic communication in ASD. The onset of symbolic communication is delayed in 

many children that go on to develop ASD (Luyster, 2009).  Delay in spoken language is often the 

first ASD referral concern reported by parents and speech-language pathologists (Landa, 2006).  

Interestingly, the importance of single word vocabulary in gauging ASD symptoms reduces with 

age.  Over time, single word vocabulary actually becomes a relative strength for most children 

with ASD as their scores on single word vocabulary assessments may be significantly higher 

than assessments that focus on more complex or pragmatic aspects of communication (Paul, 

1987).  

As children with ASD move beyond single word use, their language may be marked by 

unusual characteristics including unusually scripted or repetitive language, echolalia and 

pronoun reversal (APA, 2000).  The majority of children with ASD go through a period of 

immediate and/or delayed echolalia production (Prizant, Scheuler, Wetherby & Rydell, 1997).  

These echolalic utterances are often used purposefully, but may lack symbolic association; rather 

than demonstrating a word-referent association for each unit of meaning, the child may treat the 
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entire utterance as having a single unit of meaning (e.g., “It’s time for dinner” is used to express 

hunger) (Woods & Wetherby, 2003).  Many children with ASD who purposefully use echolalia 

will learn to break these utterances into smaller meaningful units and use them more flexibly as 

they progress in their symbolic language development (Prizant & Rydell, 1993). 

Symbolic play in ASD.  In children with ASD, these deficits in symbolic language are 

often paralleled by unique deficits in symbolic play (Landa, 2006).  Children with ASD 

demonstrate a unique play profile as they may possess age appropriate or even advanced levels 

of construction play (e.g., puzzles, stacking blocks), while demonstrating deficits in functional 

object use and symbolic play when compared to typically developing children or children with 

language delays (Wetherby et al., 1998).  Indeed, lack of varied, spontaneous symbolic play is 

one of the four possible features listed under communication impairments in the DSM-IV (APA, 

2000).  The inclusion of symbolic play under the communication category of impairment is 

illustrative of the relationship between symbolic use in play and symbol use in language.  Thus, 

the symbolic deficit observed in ASD may extend to domains beyond symbolic language 

acquisition into the play behaviors.  

Summary of Early Communication Modalities in ASD 

 Children with ASD clearly demonstrate differences in their acquisition of various 

communication modalities throughout the early stages of communication development.  In 

addition, it is important to note that the trajectory of skills across these stages is also unique in 

infants and young children that go on to develop ASD (Landa & Garret-Meyer, 2006).  Indeed, 

prospective studies of HR infant siblings have reported a progressive slowing in the rate of 

expressive language development from 6-24 months of age (Landa & Garrett-Mayer, 2006).  

Moreover, regression in communication skills in the second and third years of life has been 



AN EXAMINATION OF COMMUNICATION SPONTANEITY 

 

39 

reported in up to 20-40% of children with ASD (Lord, 2004; Ozonoff et al., 2005).  This pattern 

of progressive slowing and regression in many children with ASD is unique to this population.  

Approximately 80% of children with ASD will acquire at least 5 spoken words (Lord et al., 

2004).  The majority of these children will continue to demonstrate significant delays in 

receptive and expressive language while 1/3 of children will demonstrate social-

communication/pragmatic deficits without language impairment (Aleen & Rapin, 1990, 1992).  

As social-communication is impacted, regardless of level of expressive or receptive ability, 

attention to how and why children with ASD communicate is particularly relevant. 

ASD: Communication Functions 

Many early language assessments may focus predominantly on inventories of words and 

sounds (Wetherby & Prizant, 1992).  However, social-communication, that is how and why a 

child uses their communication methods, is particularly important for children at risk for ASD 

(Ozonoff, Goddlin-Jones & Solomon, 2005).  Deficits in social-communication may be more 

evident at younger ages compared to deficits in language and syntax (Zwaigenbaum, 2005).  The 

functions of early communication demonstrated by children that go on to develop ASD appear to 

be unique from developmentally delayed and neurotypical populations.  Children with ASD 

initiate all communication functions less frequently than typically development children (Landa, 

2007; Wetherby, 2004).  However, children with ASD demonstrate unique and more extreme 

deficits in social functions of communication (Mundy, 1989; Wetherby, 1986; Wetherby and 

Prutting, 1984; Osterling & Dawson, 1994).  That is, the preponderance of their communication 

acts serve behavior regulation purposes such as requesting or protesting; social interaction 

functions are significantly reduced and Joint Attention functions are rare to absent in young 
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children with ASD when compared to typically developing children.  Indeed, reduced joint 

attention is considered a core deficit in autism (Landa, 2006). 

ASD: Receptive language 

The ability to follow the attentional focus of caregivers was previously discussed as a 

potentially important underpinning of receptive language development.  The ability to attend to 

non-verbal cues to share focus with others may provide a bridge to comprehension of verbal 

cues.  Thus, a discussion of differences in early social-cognitive skills should be included in 

discussions of receptive language development in ASD.  

Prospective infant sibling studies have revealed that children that go on to develop ASD 

may have deficits in visual attention as early as 4 months of age (Bryson, 2004; Landry & 

Bryson, 2008).  Zwaigenbaum and colleagues (2005) also reported that siblings who later 

develop ASD demonstrate atypical visual attention development.  In a prospective longitudinal 

study of 65 high-risk infant siblings and 75 low-risk controls, these researchers found that 

children who develop ASD have significant difficulties shifting visual attention between two 

competing stimuli (e.g., shifting attention from a rattle being shaken on one side of their visual 

field when a squeaky toy is introduced on the right hand side).  Interestingly, performance at 6 

months did not predict diagnosis.  However, a subgroup of children demonstrated a worsening 

(increased latency in shifting attention) from 6-12 months.  This worsening was unique to infants 

that went on to develop ASD.  In comparison, typically developing infants demonstrated 

consistent improvement (decreased latency) across timepoints.  Thus, while findings regarding 

the onset in early attention difficulties are inconsistent, unique deficits in the ability to visually 

shift attention appear to be present within the first year of life in children that go on the develop 

ASD (Zwaigenbaum et al., 2005).  
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Early reports with small samples have also suggested that 6-month old infants who go on 

to develop ASD may shift their spontaneous attention mainly toward nonsocial stimuli rather 

than toward social stimuli when compared to neurotypical children (Maestro, et al., 2002).  

These differences in early attention have been discussed as a possible underlying contributor to 

this population’s ongoing difficulties attending to non-static, novel social stimuli.  Consequently, 

children that go on to develop ASD may not establish the ability to attend to and understand non-

verbal cues in their social environment.  Without understanding these cues, they may struggle to 

attend to and comprehend later symbolic verbal cues.  

By 12 months of age, reduced receptive language abilities in children that go on to 

develop ASD are evident through parent report (Zwaigenbaum et al., 2005), retrospective home 

videotape analysis (Osterling, 2005), and standardized behavioral assessment (Zwaigenbaum et 

al., 2005; Estes, in preparation).  In contrast to typically developing children, the relationship 

between response to non-verbal cues and language outcomes appears to persist even as children 

advance in their expressive language abilities.  For example, Murray and colleagues (2008) 

found that the ability of 3-5 year old children with ASD to respond to the joint attention bids was 

positively correlated with receptive language scores and mean length of utterance.  Interestingly, 

for many children that go on to develop ASD, receptive language scores may be more 

significantly impacted than expressive language scores (Maljaars, Noens, Scholte, 2012; Stone 

1997; Toth et al., 2007; Wetherby 1998; Zwagenbaum et al.,2005).  While language delayed 

children may have stronger receptive than expressive language, children with ASD may 

demonstrate a unique profile in which receptive language was more impacted in early 

development of children with ASD.  
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Summary of Early Communication Development in ASD 

From differences in babble and gesture inventories to delayed onset of verbal language 

and social-communication deficits, children with ASD present with a unique profile of early 

communication behaviors.  Infants and young children who present with intact expressive 

language scores on measures that focus on sound/word inventories and syntax, may still be at 

risk for ASD or BAP characteristics (e.g., language disorders or social-communication deficits), 

particularly if receptive language, symbolic play and social communication are atypical.  Thus, 

when evaluating children at risk for ASD, a wide range of communication behaviors must be 

considered, including presymbolic communication, symbol use, social-communication, and 

receptive language development. 

Communication Spontaneity  

One aspect of early communication development that has received limited attention is 

communication spontaneity (CS).  CS has been conceptualized as the level of environmental 

support required for a child to initiate a communication act (Carter, 1996).  CS has been 

described as an important aspect of functional communication (Charlop et al., 1985; Carr & 

Kolingsky, 1983; Carter, 2002).  For example, spontaneous communication allows individuals 

control over the instigation and termination of interactions rather than relying on a 

communication partner to determine these aspects of an interaction (Jones & Feeley, 2007; 

Reichle & Johnston, 1999).  In addition, if spontaneity is limited, an individual’s personal needs 

may not be met until those needs are obvious to others in their environment, resulting in reduced 

independence and potential frustration or discomfort (Potter & Whittaker, 2001).  In fact, 

promoting spontaneity of communication in children with ASD has been suggested as a 

priority for early intervention programs (Woods & Wetherby, 2003).  
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CS can range from very low (i.e., dependent on adult cues) to very high (i.e., based on 

individual, internal motivation).  Within the existing literature on CS, there has been extensive 

debate and diversity in the definition of spontaneity with two conceptualizations predominating 

(Carger & Hotchkins, 2002).  First, the Binary model, in which a communication act is seen as 

either spontaneous or reactive, dependent on the antecedents to a communicative act (Carter & 

Hotchkis, 2002; Carter et al., 1996).  For example, communicative acts preceded by a prompt 

within a maximum number of seconds (the amount of which varies by study) would be 

considered reactive and all other communicative acts spontaneous.  In contrast, the Continuum 

model of CS has been proposed as a way to more fully address the wide range of environmental 

variables that influence communication (Carter, 1992, 2002; Carter & Hotchkis, 2002; Halle, 

1987).  The continuum conceptualization recognizes that all communication occurs in an 

environmental context that provides a wide range of levels and types of cues.  Thus, 

communication spontaneity is not an “all or nothing” phenomenon; but rather communication 

acts have a level of spontaneity based on the obviousness and intrusiveness of the prevailing 

antecedents (Halle, 1987,Carter & Hotchkins, 2002).  For example, a child may initiate a request 

for a cookie in response to the internal sensation of hunger; another child may initiate in response 

to the environmental cue of seeing someone else eating a cookie; whereas another child may not 

initiate this request until an adult asks, “Do you want a cookie?”  These three children represent 

different levels on the CS continuum.  

Current Understandings of CS 

Previous research has focused on spontaneity of symbolic communication in individuals 

aged 3 and older (Charlhop et al., 1985; Carr & Kolingsky, 1983; Carter, 2002).  For example, 

Charlop and colleagues (1985) studied verbal communication and reported that children with 
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ASD required high levels of prompting to communicate verbally.  Carr and Kolingsky (1983) 

reported similar findings of prompt dependence for children with ASD learning sign language.  

Tone and Caro- Martinez (1990) and Zonolli (1997) both reported that children with ASD 

required adult prompts to initiate social interactions resulting in low rates of initiation.  While 

these studies documented potential deficits in spontaneity in ASD populations, they utilized a 

binary conceptualization of spontaneity and focused on symbolic communication.  Moreover, 

there were no control groups utilized to offer a normative comparison for observed CS in 

individuals with ASD.  

More recently, several studies have begun to utilize a continuum conceptualization of 

communication spontaneity (Chiang, 2008, Carter, 2003).  Chiang (2008) conducted a 

preliminary analysis of communicative spontaneity of children with ASD who had limited 

spoken language in their natural environment.  32 children ages 3-16 years were observed in 

their classroom environments.  Their communication acts were coded according to the 

continuum model (based on level of antecedent intrusiveness).  The majority of communicative 

acts (76.18%) were at the highest end of the continuum (least spontaneous).  Less than 10 

percent of the communicative acts were at the lowest end of the continuum (most spontaneous).  

A key finding was that the level of communicative spontaneity was higher in non-symbolic 

communicative forms (e.g., gestures) than symbolic forms (e.g. writing, graphic symbols).  

One study by Carter (2003) studied 23 children with high support needs who used 

Augmentative and Alternative Communication (AAC) in a classroom setting using a continuum 

conceptualization of communication spontaneity.  Results indicated that spontaneity was found 

to be highly variable, with many students lacking the spontaneity associated with functional 

communication.  Students required higher levels of adult support to use aided AAC systems 
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(e.g., voice output devices, picture communication systems), resulting in lower spontaneity when 

compared to signing or non-symbolic communication (e.g., gestures or vocalizations).  In 

addition, communication acts for behavior regulation functions (e.g. requesting and protesting) 

were demonstrated more spontaneously than social communication functions (e.g. commenting). 

In a related study, the same authors examined teacher responses to these same students’ 

various communication attempts.  Results indicated that the probability of communication being 

successful decreased with increasing spontaneity.  That is, it appeared that spontaneous student 

requests and rejections were generally not particularly effective in obtaining appropriate delivery 

or removal of relevant items or activities.  Conversely, more prompted communicative acts were 

more likely to be associated with a relevent response from the teacher (Carter, 2003). 

In a more recent study, Colgan and colleagues (2006) analyzed early gesture use in 14 

typically developing 9-12 month old children and 12 9-12 month old children later diagnosed 

with ASD.  The authors retrospectively analyzed home videos of all children and coded their 

social interaction gestures.  Their logistic regression analysis found that decreased variety in type 

of social interaction gestures (e.g., pointing, showing, waving) was significantly associated with 

ASD status.  Neither number of total gestures nor spontaneity of gestures (child-initiated vs. 

prompted) was significantly associated with ASD status.  However, the authors emphasized the 

need for additional research on the relationship between communication initiation and diagnostic 

outcomes given their small sample size and lack of additional studies measuring this relationship.  

Moreover, this study focused solely on social interaction gestures; it is unclear if these findings 

would hold true for all communication functions, such as requesting and protesting (Behavior 

Regulation) or joint attention functions in children with ASD.  
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Future Directions in CS Research 

While existing literature has documented potential deficits in CS in various populations, 

there is a clear need for additional research.  Previous studies have largely focused on symbolic 

communication in children ages 3 and up.  The limited research on presymbolic communication 

has focused on social gesture use.  There continues to be a need for information on very young 

children’s presymbolic communication spontaneity across communication functions.  

In addition, previous examination of gesture spontaneity relied on observation in 

naturalistic contexts (e.g., home videos or classroom observation).  While this provides an 

advantageous glimpse of the child in naturalistic environments, a more standardized analysis 

might better control for variables such as variations in communication environment and parent 

responsivity, thus allowing greater comparability both within and between individuals over time.  

Perhaps one of the most significant shortcomings in CS research is the lack of 

understanding of the nature of CS.  To date, there is no normative data of CS development in 

typically developing populations.  Without normative data, findings regarding CS in 

developmentally delayed or ASD populations are difficult to interpret.  Before understanding CS 

deficits, the field must determine if CS is a developmental construct.  In other words, is CS 

something that children master with age?  Are differences in CS due to a skill deficit or simply 

individual differences associated with other variables such as temperament?  For example, in 

longitudinal study of HR and LR infant siblings, Zwaigenbaum et al. (2006) reported that 

“marked passivity” temperament styles in 6 month olds may be associated with later ASD 

diagnosis.  That is, at 6 months of age children that went on to develop ASD were observed to be 

somewhat passive, with relatively few initiations and less responsiveness to efforts to engage 

their attention compared to those that did not receive an ASD diagnoses.  However, it is not 
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understood how this temperament quality in infancy may impact communication development as 

a child transitions into acquiring presymbolic and later, symbolic communication skills.  For 

example, do more passive children require more prompts to communicate, thus have lower CS?  

Normative data will allow us to put data on CS in ASD populations in context.  

In addition to the lack of understanding for the nature of CS, there is a gap in the field 

regarding the relevance/predictive value of communication spontaneity.  Small studies focusing 

on severely impacted individuals have suggested a link between CS, functional communication, 

and independence (Carter & Grunsell, 2001; Kaczmarek, L, 1990; Kaczmarek, Evans & Stever, 

1995); however, there are no data showing the relationship between CS and later communication 

development.  

Finally, there is limited understanding of the causation for possible CS deficits described 

in ASD.  In an overview of CS and ASD, Chiang and Carter (2008) described potential 

explanations that have been offered in the literature including the following: (1) overly structured 

intervention methods potentially decreasing the spontaneity of children with ASD (2) failure to 

systematically instruct for spontaneity (3) inherent deficits associated with ASD (e.g., attention 

deficits) (4) impact of comorbid intellectual disability (5) difficulty attending to relevant multiple 

stimuli inherent in complex social and communication interactions.  

Additional research is needed to better understand the nature, relevance, and development 

of communication spontaneity in typically developing children as well as children with 

developmental disabilities such as ASD.  CS may be an aspect of the social-communication 

profile of children with ASD.  If so, additional research will aid in the development of 

appropriate assessment tools and interventions.  
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Purpose of the Present Study 

The purpose of the current study is to explore early communication development – with a 

focus on communication spontaneity (CS) – in infants at high and low genetic risk for 

developing autism spectrum disorder (ASD), and to examine whether aspects of CS uniquely 

contribute to ASD diagnosis and symptom severity.  Working with HR infants  prior to diagnosis 

may allow for earlier identification of ASD  symptoms.  Inclusion of low-risk (LR) infants 

(children with no older sibling with ASD) was important to obtain important data on 

communication development in non-clinical populations.  The following research questions and 

corresponding hypotheses will be examined from the data collected. 

 

Research Question #1: What is the Communication Spontaneity (CS) profile among low-

risk (LR) and high-risk (HR) 12-month-old children, and among children who meet Autism 

Diagnostic Observation Schedule (ADOS) criteria for ASD at 24 months and those who do 

not (ASD and NonASD diagnostic groups)?  What are the relationships between CS and 

other aspects of social communication development, including expressive and receptive 

language, and other measures of social communication at 12 and 24 months, as well as ASD 

diagnosis and symptom severity at 24 months? 

Hypothesis: Children in ASD and HR-NonASD groups will demonstrate lower scores on 

measures of language and social-communication, including CS, as compared to LR-NonASD 

children.  Children with higher CS scores will demonstrate higher language and social 

communication scores at 12 and 24 months of age.  Higher 12- and 24-month CS will be 

associated with lower 24-month ASD symptom severity scores.  
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Research Question #2: What is the unique relationship between 12-month CS and 24-

month ASD outcomes (ADOS diagnostic group and symptom severity), after controlling for 

language abilities?  Specifically, what is the unique contribution of CS of communication 

acts in response to direct prompts from the communication partner (CS-SP-Direct 

Prompts subscore)?  

Hypothesis.  CS-SP-Direct Prompts will contribute significantly to ADOS ASD 

diagnosis and severity score, after controlling for language.  Specifically, children with lower 

CS-SP-Direct Prompts scores will be more likely to be in the ASD group and demonstrate higher 

ADOS ASD symptom severity scores at 24 months.  

 

Research Question #3: Does CS change between 12- and 24-months of age, and does 

CS development between 12- and 24-months differ by risk or diagnostic group?  

Hypothesis: Children in all groups will demonstrate increases in CS between 12- and 24-

months of age.  There will be differences between diagnostic groups, but not risk groups, on CS: 

children in the ASD group will demonstrate smaller gains in CS compared to NonASD children. 

  

Research Question #4: Are CS differences part of the broader autism phenotype 

(BAP)?  Specifically, within the NonASD group, do HR children demonstrate lower CS 

than LR children?  In HR-NonASD children (who are more likely to demonstrate BAP 

characteristics), what is the unique relationship between 12-month CS and 24-month ASD 

symptom severity, after controlling for language?   

Hypothesis.  CS will be associated with the BAP features.  Specifically, within the 

NonASD group, HR children will demonstrate lower 12-month CS compared to LR children.  
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Within the HR-NonASD group, lower CS will be uniquely associated with higher ASD symptom 

severity at 24 months.  
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Chapter 3: Methods 

Sample 

There were 81 participants for this study.  Participants were a subsample of the Infant 

Brain Imaging Study1 (IBIS), a multi-site, longitudinal study of early brain development in 

infants at risk for ASD.  The IBIS examines the brain and social-behavioral development of high 

and low risk children from 6 to 36 months of age.  As described by Estes and colleagues (in 

preparation), exclusionary criteria for participation in the IBIS study include the following: (1) 

diagnosis or physical signs of known genetic conditions or syndromes (e.g., significant 

dysmorphology, asymmetry on physical exam), (2) significant medical or neurological 

conditions affecting growth, development or cognition (e.g., CNS infection, seizure disorder, 

diabetes, tuberous sclerosis, congenital heart disease) or sensory impairments such as significant 

vision or hearing loss, (or evidence during the course of the study), (3) children with birth weight 

less than 2000 gms and/or gestational age < 37 wks, history of significant perinatal adversity, 

exposure in-utero to neurotoxins (including alcohol, illicit drugs, selected prescription 

medications), or a history of maternal gestational diabetes, to reduce the possibility of including 

children who may have suffered significant perinatal brain injury,  (4) contraindication for MRI 

(pacemaker, vascular stents, metallic ear tubes, other metal implants), (5) families with 

predominant home language other than English; (6) children who were adopted or half siblings, 

(7) FMR1 expansion, (8) 1st degree relative with psychosis, schizophrenia, bipolar disorder, and 

(9) infants who are twins.  

Infants were defined as high risk (HR) in this study if they had a sibling who met ASD 

criteria on an autism screening measure (Social Communication Questionnaire; Rutter et al., 

2003), and a semi-structured interview (Autism Diagnostic Interview, ADI-R; Lord et al., 1994) 
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conducted by study staff, and confirmation by medical records.  HR infants were included if they 

were 1) under age 6 months at enrollment, and 2) had an older, full sibling with a clinical 

diagnosis of an ASD based on medical records and criteria for ASD on the ADI-R conducted by 

study staff.  Similarly, infants were defined as low risk (LR) if they had only typically 

developing older siblings who did not meet autism screening criteria (SCQ, FIGS) and were 

included if they 1) were under age 6 months at enrollment, 2) had an older sibling, and 3) had no 

1st degree relative with history of ASD or intellectual disability (Estes et al., in preparation).  

For brevity, a subsample of data from HR (n=59) and LR infants (n=42) from the 

University of Washington were selected for inclusion this study.  Twenty of these infants were 

not included in the analysis sample (LR n=11, HR n=9) for a variety of reasons: eight infants 

(LR n=4, and HR n=4) did not complete the 24-month assessment or completed the 24 month 

assessment outside of the permitted age-window, one infant (LR n=1) withdrew from the study, 

four infants’(LR n=2, HR n=2) assessment recordings were uncodable due to audio-visual 

difficulties, and seven infants’ data (LR n=4, HR n=3) were not collected in time to be included 

for analyses.Thus, the final analysis sample of infants included 50 HR and 31 LR infants.  

 Demographic information for the original and final analysis samples are summarized in 

Table 1.  Fisher’s Exact test was used to test differences in demographic characteristic 

proportions between (a) infants in the final analysis sample compared to those who were in the 

original sample, and (b) HR and LR infants in the final analysis sample. There were no 

significant differences between the final analysis sample and the original sample except that a 

larger proportion of minorities than non-minorities dropped out of the study, p < .05.  

Importantly, there were no significant demographic differences between HR and LR groups 

within the final analysis sample.  
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Measures 

The following measures were collected over two days of testing.  Each participant was 

individually assessed by a research clinician while seated at a table with their caregiver seated 

beside them.  Children were allowed breaks and permitted to sit on their parents’ lap as deemed 

necessary throughout the assessment.  

Cognitive, Language, Motor and Adaptive Behavior.  The Mullen Scales of Early 

Learning (MSEL; Mullen, 1995) and Vineland Adaptive Behavior Scales: Parent Interview 

(VABS; Sparrow, Balla, & Cicchetti, 1984) were administered during the child’s first visit to the 

clinic.  The Mullen and Vineland were both scored immediately following the assessment to 

provide diagnostic feedback to the family.  The clinician was not blind to risk group status.  

The MSEL is a standardized developmental assessment designed for children from birth 

through 68 months of age.  This assessment examines five developmental domains: Gross Motor, 

Visual Reception (non-verbal problem solving), Fine Motor, Receptive Language, and 

Expressive Language.  The domain data can be combined into the overall Early Learning 

Composite score.  For this study, only the Expressive and Receptive Language scores were 

utilized.  These are norm-referenced T-scores, which are scaled in the general population to have 

a M=40 and SD=10.  Normative data for the Mullen are based on a sample of 1,849 children 

from the U.S.A. Internal- consistency reliabilities range from .75 to .83 for Mullen subtests and 

the reliability is .91 for the Early Learning Composite.  Test-retest reliabilities range from .78 to 

.96, depending on the subtest.  Inter-rater reliabilities range from .94 to .98 (Mullen, 1995). 

The VABS is a standardized parent interview that assesses various areas of adaptive 

functioning including language, motor, daily-living and social domains.  For this study, only the 

language and social domain scores were utilized.  These scores are norm-referenced standard 
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scores, which are scaled in the general population to have a M=100 and SD=15.  Standardization 

was carried out on a 3,000-individual U.S. sample, representative of the general population by 

gender, race/ethnicity, community size, geographical region, and SES.  The median split half 

reliabilities of the VABS range from .83 to .95.  Reported test-retest reliabilities are in the .80s 

and .90s.  Reported inter-rater reliabilities range from .62 to .75.  (e.g., Atkinson, Bevc, Dickens, 

& Blackwell, 1992).  

Social Communication.  The Communication Symbolic Behavior Scales: Developmental 

Profile (CSBS:DP; Wetherby & Prizant, 1995) was administered during the family’s second 

visit.  The CSBS:DP is a standardized assessment of seven language predictors in children 

including emotion and eye gaze, communication, gestures, sounds, words, understanding and 

object use.  Scores used for analyses were norm-referenced standard scores, which are scaled in 

the general population to have a M=100 and SD=15. 

CSBS:DP administration includes two parts: Part 1 is a Structured Play task in which the 

clinician presents the child with four activities: wind-up toy, bubbles, balloon and snack.  When 

the activity ends (i.e., wind-up toy stops, bubbles burst, balloon deflates, snack is eaten), the 

adult waits 7-10 seconds to see if the child will initiate a communication act.  If there is no child 

initiation, the adult uses a structured prompting hierarchy of up to 3 direct prompts outlined in 

the CSBS manual (i.e., “need help?”).  This process is repeated 2 times per activity, for a total of 

8 prompting hierarchies.  Between each activity, the child is provided a choice of toys to play 

with as a transition activity.  Part 2 is a Free Play task in which the child is presented with 2 

unstructured play tasks (books and pretend play materials).  The adults engage with the child, 

predominantly following the child's lead.  Part 1 and Part 2 are then coded from videotape.  In 

this study, a group of four graduate research assistants blind to risk and diagnostic status were 
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trained to be reliable on this measure, establishing 90% reliability on a series of CSBS training 

tapes, followed by 80% reliability between coders and the first author on 2 additional tapes.  

Ongoing reliability checks were performed every 3 months using independent paired ratings 

made from videotapes for a randomly selected group of participants (20% of total sample).  Any 

tapes that were found to be unreliable were returned to coders who compared their codes and 

reached a consensus on all disagreements; consensus ratings were used for further analysis.  

Standardization for the CSBS:DP was based on 300 children from 12 to 24 months of 

age.  Most normative data to date have been gathered from a culturally diverse population in the 

Tallahassee, Florida region.  Reported sensitivity ranges from 88.9-94.4% while specificity was 

reported at 88.9%.  Inter-rater reliability has been reported to range from 92-97% (Wetherby & 

Prizant, 1995).  In a more recent and larger study of 1725 the structure of the CSBS:DP was 

examined using confirmatory factor analyses (CFA).  Results indicated that as measures of early 

communication skill for young infants, the CSBS-DP are valid clinical tools for measuring 

constructs broadly representing Social, Speech, and Symbolic communication skills (Eadie et. al, 

2010). 

Communication Spontaneity (CS) Coding.  A new measure of communication 

spontaneity was developed for this dissertation, as CS may be conceptualized as an aspect of 

social-communication.  CS is measured during the CSBS:DP , which provides a semi-structured, 

interactional context for initial examination of this construct.  In addition, the elicitation and 

measurement of CS under standardized CSBS:DP administration conditions will allow for 

greater comparability both within and between individuals over time. 

Measurement of CS in the CSBS:DP provides information on a previously neglected 

aspect of children’s early communication.  Though the CSBS:DP provides an array of useful 
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information on a child’s directed, intentional communication—coded communication acts are 

given equal credit despite the level of spontaneity of each act.  Thus, a child who relies on high 

levels of adult prompting may receive the same score as a child who requires no prompting to 

communicate.  A coding scheme was designed to capture the level of spontaneity of each 

communication act coded within the CSBS:DP.  

Figures 1 and 2 outline the coding scheme used during the CSBS.  A continuum 

conceptualization of CS was utilized.  The spontaneity of each communicative act was scored in 

terms of the highest prompt level (HPL).  The HPL was the most intrusive antecedent prompt for 

a particular communicative act.  CS scores for each communication act ranged from 0 (least 

spontaneous) to 6 (most spontaneous).  Two CS-Total Scores and two subscores were calculated 

for each child as follows.  

(1) Structured Play (CS-Structured Play Total): Spontaneity points from each 

communication act during the 8 prompting hierarchies and transition activities were 

summed.  This total number of points was then divided by the total number of 

communication acts.  The CS-Structured Play Total score reflects the mean level of 

spontaneity per communication act demonstrated across all four activities, including 

transition activities outside of the prompting hierarchy.  To avoid confounding this 

measure with communication frequency, zero scores were not included in the analyses.  

All children in the sample demonstrated communication acts during the CSBS, thus the 

exclusion of zero scores did not exclude any children from the analysis.  

 To examine the unique contributions of CS in response to direct prompts from a 

communication partner during the prompting hierarchy (CS-SP-Direct Prompts) and CS 
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in response to environmental cues outside of the prompting hierarchy (CS-SP-

Environmental) the CS-Structured Play Total score was divided into two subscores: 

a. CS-SP-Direct Prompts: This subscore focuses on a child’s response to direct 

prompts from a communication partner during the standardized prompting 

hierarchy.  A mean level of spontaneity was calculated by summing the 

spontaneity points from each communication act during all 8 prompting 

hierarchies during structured play and dividing by the total number of 

communication acts.  

b. CS-SP-Environmental: This subscore includes only communication acts during 

transition activities in which communication acts were not preceded by a direct 

prompt from the communication partner, but may have been in response to other 

environmental cues (e.g., object cues, internal cues).  One point was assigned for 

each communication act that occurred outside of the prompting hierarchy (acts 

not preceded by a direct prompt from a communication partner).  

(2) Free Play (CS-FP Total score): The mean level of spontaneity during free play was 

created by summing the spontaneity points from each communication act coded during 

the free play portion of the CSBS and dividing by the total number of communication 

acts.  Again, to avoid confounding the CS with communication frequency, zero scores 

were not included in the analyses.  

Communication Spontaneity Coding Reliability. Four graduate research assistants were 

trained to code the CSBS and CS.  After achieving reliability on CSBS;DP coding (see prior 

measure description), CS training was conducted by the first author.  After achieving initial CS 

coding reliability agreement of 80% with the author on the Wetherby training tapes that had been 
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used in previous CSBS:DP training, the raters then began independently coding additional tapes 

of children until 80% reliability on 2 consecutive tapes was established between coders and the 

first author.  Ongoing reliability checks were performed every 3 months using independent 

paired ratings made from videotapes for a randomly selected group of participants (20% of total 

sample).  Any tapes that were found to be unreliable were returned to coders who compared their 

codes and reached a consensus on all disagreements; consensus ratings were used for further 

analysis.  

ASD Diagnosis and ASD Symptom Severity.  The Autism Diagnostic Observation 

Schedule) (ADOS) (Lord et al., 2000) was administered at 24 months.  The ADOS is designed to 

elicit behaviors consistent with the symptoms of ASD provided in the DSM-IV (APA, 2000).  It 

was developed to diagnose ASD across a wide range of chronological and mental ages and 

normed on individuals ranging from 15 months through 40 years of age.  An algorithm with 

extensive validation reliably distinguishes children with ASD from typical and developmentally 

disabled NonASD controls (Lord et al., 2000).  Items are scored from 0 (not abnormal) to 2 or 3 

(most abnormal), and a diagnosis of autism or ASD is established if the sum of algorithm items 

is higher than the established cut-off values.  Cutoff scores yield one of three classifications: 

Autism, Autism Spectrum, and Non-spectrum.  Though there are distinct cutoff values for Autism 

and Autism Spectrum, due to a small sample size, children in both groups were collapsed as one 

ASD group.  In this paper, the “ASD group” will refer to all children that met the ADOS cutoff 

score for Autism or Autism Spectrum and the NonASD group will refer to all children whose 

ADOS scores fell in the “non-spectrum” range.  It is important to note that meeting the ADOS 

cutoff score does not guarantee that the child met clinical diagnostic criteria for ASD.  In 

addition, ADOS ASD severity scores (a continuous metric) were employed.  As with ADOS 



AN EXAMINATION OF COMMUNICATION SPONTANEITY 

 

59 

cutoff scores, it is important to note that elevated ADOS severity scores at 24 months do not 

necessarily guarantee that a child received a clinical diagnosis of ASD.  Table 2 provides the 

definitions of each risk and diagnostic group utilized in this study.  

Statistical Analysis Approach 

 All analyses were conducted using SPSS 16.0.  Based on the study design, the 

assumption of independence is tenable as infants were recruited from one geographic area at one 

site, and there were no instances of siblings from the same family in the sample.  Descriptive 

statistics were calculated for each measure, by risk and diagnostic group, and by age of 

assessment.  Bivariate correlations were also calculated to examine direct relationships among 

the variables of interest and to ensure no multicollinearity issues in subsequent multiple 

regression analyses.  Analyses of variance (ANOVA) as well as multiple linear and logistic 

regressions were used to test the research questions.  All predictors were standardized (z-scores) 

for regression analyses for ease of interpretation.  Finally, although 81 children were used in 

final sample analyses, there was some variability among children regarding which specific 

measures were completed at each time point, thus sample sizes vary slightly for analyses with 

different measures (and are noted as such in the results).  In sum, missing data for predictor 

variables was <5%, and <5% of item-level data on the CS measure was missing due to audio-

visual difficulties for coding videotapes.  
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Chapter 4: Results 

Research Question #1: What is the development of Communication Spontaneity (CS) 

among low-risk (LR) and high-risk (HR) 12-month-old children, and among children who 

meet ADOS criteria for ASD at 24 months and those who do not (ASD and NonASD 

diagnostic groups)?  What are the relationships between CS and other aspects of social 

communication development, including expressive and receptive language, and other 

measures of social communication at 12 and 24 months, as well as ASD diagnosis and 

symptom severity at 24 months? 

 Descriptive Statistics.  To date, there is limited information on Communication 

Spontaneity (CS) in clinical or non-clinical populations.  Moreover, this is the first study to 

utilize the specific CSBS: CS coding scheme developed by the author.  Additional information is 

needed regarding CS in children with ASD and in HR-NonASD children who may demonstrate 

broader autism phenotype features.  Most importantly, information on CS in children who do not 

demonstrate ASD symptoms and are not at heightened genetic risk for BAP features (LR-

NonASD group) will provide an approximation of “typical” CS development.  Thus, descriptive 

statistics were computed for all measures across all risk and diagnostic groups at 12- and 24-

months of age (see Table 3).  Recall that the CS-Structured Play Total score includes two 

subtypes: (1) communication acts that were preceded by a social prompt within the direct 

prompting hierarchy (CS-SP-Direct Prompts) and (2) communication acts not preceded by a 

social prompt/outside of the direct prompting hierarchy (CS-SP-Environmental Prompts).  

Differences between Groups.  A series of 2 x 2 analyses of variance were conducted on 

each measure at each time point to determine whether there were (a) significant differences 
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between risk groups (HR vs. LR) or diagnostic groups (ASD vs. NonASD), and (b) whether 

there were any interactions between risk and diagnostic group.  

At 12 months of age, there were two measures in which there were significant differences 

between risk groups: LR scored higher than HR on Mullen visual reception and Vineland 

receptive language (F-test p-values < .05).  There was one significant difference between ASD 

and NonASD groups, with NonASD scoring higher than ASD children on CS-SP-Direct 

Prompts, F-test p-value < .05 (see Table 3 for means and main effects’ effect sizes).  There were 

no significant interactions among risk and diagnostic groups (all ps > .05). 

In contrast, at 24 months, there were differences between risk groups on both the Mullen 

visual reception and receptive language (but not Vineland receptive language), as well as nearly 

all of the CS outcomes: CS-Structured Play Total, CS-SP-Direct Prompts, and CS-SP-

Environmental (F-test p-values < .05), with the LR group demonstrating higher scores, 

indicating higher CS,  than the HR group.  Further, diagnostic groups were differentiated by 

CSBS Symbolic Play, CS-Structured Play Total, CS-SP-Direct Prompts, CS-Free Play Total, 

and ASD symptom severity, with the ASD group demonstrating higher scores, indicating higher 

CS,  than the NonASD group.  There were no diagnostic group differences in CS-SP-

Environmental (F-test p-values < .05).   

There were significant interactions between risk and diagnostic group on CS-Structured 

Play Total, CS-SP-Direct Prompts, and CS-Free Play Total.  To understand the nature of the 

interactions, subgroup means for these measures are plotted in Figures 3-5, which show that, in 

the NonASD group, there was little if any difference in CS between risk groups.  In contrast, in 

the ASD group, there were risk group differences with genetically high-risk children 

demonstrating higher CS than ASD children from the genetically LR group.  



AN EXAMINATION OF COMMUNICATION SPONTANEITY 

 

62 

 

Relationships between CS and Existing Developmental Measures. Bivariate 

correlations are provided for the entire sample in Table 4 (with risk group and diagnostic group 

dummy coded to show the differences between groups on the measured variables). Groups were 

then broken out by LR-NonASD children in the lower diagonal and ASD children (upper 

diagonal) in Table 5 to show the relationships among all variables and CS for LR-NonASD 

children to compare with relationships for ASD children.  

As seen in Table 4, risk group was negatively associated with the following: 12 month 

Vineland receptive language, 24 month Vineland receptive and expressive language, 24 month 

CSBS symbolic composite, and 24 month non-verbal problem solving (Mullen-Visual 

Reception).  Diagnostic group was negatively associated with the following: 12 month CS-

Structured Play Total, 12 month CS-SP-Direct Prompts, 24 month Mullen receptive language, 24 

month CSBS symbolic, and 24 month ASD symptoms severity scores.  

As can be seen in Table 5, across both groups (LR-NonASD and ASD), CS was 

positively associated with language and social-communication measures, but not with non-verbal 

problem solving (Mullen-Visual Reception).  There were also distinct patterns of relationships 

between CS and other developmental measures.  For LR-NonASD children , 12-month CS 

Structured Play Total and its two subscores (CS-SP-Direct Prompts and CS-SP-Environmental) 

were associated with numerous measures of expressive and receptive language at 12 and 24 

months of age, though CS-SP-Environmental prompts was no longer associated with these 

measures by 24 months.  In contrast, 12-month CS Free Play was not associated with any other 

measures at 12 or 24 months.  At 24 months, CS Structured Play Total and CS-SP-Direct 

Prompts were associated with concurrent social communication scores; 24 month CS-
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Environmental subscores and CS Free play were not associated with any measures.  Finally, 

none of the CS scores at 12 or 24 months was significantly related to ASD severity scores in the 

LR-NonASD subgroup.  

For ASD children, on the other hand, CS was related to fewer language and social 

communication outcomes.  There was a positive relationship between 12-month CS Free Play 

and concurrent CSBS Speech and Vineland Social Communication measures, and there was a 

positive relationship between 12-month CS-SP-Environmental subscores and 24-month Vineland 

Social.  Further, CS-SP-Environmental was negatively associated with 24-month ASD symptom 

severity.  Finally, at 24 months, CS Structured Play Total and CS-SP-Environmental were both 

positively associated with 24-month Mullen receptive language.  

Research Question #2: What is the unique relationship between 12-month CS and 24-

month ASD outcomes (ADOS diagnostic group and symptom severity), after controlling for 

language abilities?  Specifically, what is the unique contribution of CS of communication 

acts in response to direct prompts from the communication partner (CS-SP-Direct 

Prompts subscore)?  

The previous results from analyses in Research Question 1 indicated that CS-SP-Direct 

Prompts has a significant direct relationship with diagnostic group (i.e., whether a child met the 

ADOS cutoff score for ASD at 24 months), as evidenced by both the significant main effect and 

significant correlation between the two variables in Table 4.  Two sets of sequential regressions 

were conducted to investigate the unique contribution of CS-SP-Direct Prompts in predicting 24-

month ASD diagnosis and severity, above and beyond language abilities.  Logistic regression 

was used to test this contribution to ADOS diagnostic group, and linear regression was used to 

test this contribution to ADOS ASD symptom severity scores.  Results for these analyses are 
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displayed in Tables 6 and 7, respectively.  In the first block of each model, two Mullen language 

measures were entered; in the second block, CS-SP-Direct Prompt subscores were entered.  In 

both regression results, neither Mullen receptive nor expressive language uniquely predicted 24- 

month diagnostic group or symptom severity.  However, adding CS-Direct Prompts to the model 

significantly improved the prediction of both outcomes.  As shown in Table 6, CS-SP-Direct 

prompts accounted for a unique 8% of the approximate variance in ASD diagnosis (and the 

coefficient shows that, for every standard deviation increase in CS-SP-Direct Prompts, there is a 

predicted decrease of 0.59 logits in ASD diagnosis).  Similarly in Table 7, CS-SP-Direct prompts 

accounted for a unique 9% of the variance in symptom severity, with an estimated mean decrease 

of 0.58 points in severity for every standard deviation increase in CS-SP-Direct Prompts.   

Research Question #3: Does CS change in the time between 12- and 24-months of 

age, and does CS development between 12- and 24-months differ by risk or diagnostic 

group?  

A series of 2 x 2 analyses of variance were again conducted on CS measures, but this 

time for gains between 12 and 24 months, to determine whether there were (a) significant gains 

in CS between 12 and 24 months (i.e., test of the intercept against a null of zero in the model), 

(b) significant differences between risk groups (HR vs. LR) or diagnostic groups (ASD vs. 

NonASD) on gains, and (c) whether there were any interactions between risk and diagnostic 

group on gains.  Tests of the intercepts indicated significant gains from 12 to 24 months for all 

CS Structured Play measures (Total and its subscores, CS-SP-Direct Prompts and CS-SP-

Environmental, F-test p-values < .05), but not for CS Free Play (p > .05).  There was no main 

effect of risk group or diagnostic group on any gains, suggesting that children developed CS at 

the same rates between 12 and 24 months, irrespective of group (even if groups started out 
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differently at 12 months).  Finally, there was no interaction between diagnostic and risk groups 

on any measure, indicating that, despite having distinct levels of CS as 12 months, growth from 

12 to 24 months were parallel among groups.  

Research Question #4: Are CS differences part of the broader autism phenotype 

(BAP)?  Specifically, within the NonASD group, do HR children demonstrate lower CS 

than LR children?  In HR-NonASD children (who are more likely to demonstrate BAP 

features), what is the unique relationship between 12-month CS and 24-month ASD 

symptom severity, after controlling for language?   

In order to evaluate whether CS is associated with broader autism phenotype (i.e., milder, 

but qualitatively similar, features associated with ASD), only NonASD subjects were included 

for these analyses.  First, the difference between risk groups on each CS measure was compared.  

Within the NonASD group, there were no significant differences between low-risk (LR) and 

high-risk (HR) children on any CS scores at 12 months of age (F-test p-values > .05; see Table 3 

for means); however, by 24 months, the LR group demonstrated significantly higher CS-SP-

Direct Prompts compared to the HR group, (F-test p-values < .05; see Table 3 for means).  

(There were no other significant risk group differences at 24 months.)  

To further investigate this research question, a sequential multiple linear regression using 

the subsample of only the high-risk, NonASD children was conducted to test the unique 

contribution of CS-SP-Direct Prompts on ASD symptom severity scores, after controlling for 

language scores.  Results (see Table 8) indicated that CS-SP-Direct Prompts accounted for 14% 

additional variance in severity scores beyond language scores, and that CS-SP-Direct Prompts 

had a significant unique relationship with 24-month ASD symptom severity.  In other words, 

high-risk, NonASD children with higher 12-month CS-SP-Direct Prompts demonstrate lower 
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symptom severity at 24 months (i.e., for every standard deviation increase in CS-SP-Direct 

Prompts, symptom severity lowers by 0.34 points).  

  



AN EXAMINATION OF COMMUNICATION SPONTANEITY 

 

67 

Chapter 5: Discussion 

The main objective of this study was to prospectively examine communication 

spontaneity in infant siblings of children with ASD (high-risk infants) and infants with no known 

genetic risk for ASD (low-risk infants).  This discussion section begins with a summary of the 

findings from the previous chapter and their implications for the current body of literature.  Next, 

limitations are discussed including threats to internal and external validity and statistical and 

measurement issues.  The chapter ends with a discussion of future directions for research and 

practice. 

Describing Communication Spontaneity  

Though Communication Spontaneity (CS) has been discussed in the literature, this is the 

first prospective study to provide a structured measurement of CS in low-risk (LR) and high-risk  

(HR) groups.  Consequently, descriptive information of CS across groups is a unique 

contribution of the study (Table 3).  

Information on CS in children who do not demonstrate ASD and are not at heightened 

risk of demonstrating BAP features (LR-NonASD children) provided an approximation of 

“typical” CS development, which allows context in which to interpret CS data for ASD and BAP 

groups.  Results indicated that these children became more spontaneous with age, suggesting that 

CS is a developmental construct.  In addition, in this group, CS was positively associated with 

numerous existing measures of language and social communication; this was particularly true for 

CS in Structured contexts, in which children’s communication occurred in response to a 

communication partner, as opposed to Free Play contexts, in which communication occurred on 

the child’s own agenda.  Additionally, CS was correlated with various aspects of social and 

communication development, but not with nonverbal problem solving, suggesting that CS may 
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indeed be best conceptualized as a social-communication construct as opposed to an indication 

of nonverbal cognitive ability.  

As in the LR-NonASD group, children in the ASD group demonstrated CS growth 

between 12 and 24 months of age, though they started out with lower CS at 12 months compared 

to the NonASD group.  In fact, at 12 months of age, CS-Direct Prompts was the only CS, social- 

communication or language measure to distinguish between in the ASD and NonASD groups; 

this suggests that a child’s CS in response to direct prompts from communication partner may be 

more relevant than their response to environmental cues (CS-Environmental) or their level of 

spontaneity when communicating on their own agenda (CS-Free Play).  CS in the ASD group 

also demonstrated a distinct pattern of relationships with other language and social-

communication measures, further supporting a unique CS profile in children with ASD.  Finally, 

as in the LR-NonASD group, CS was not associated with non-verbal problem solving abilities, 

further supporting CS as a social-communication construct.  

Significant interactions between risk and diagnostic groups also suggested that there may 

be a distinct CS profile in LR children who go on to develop ASD.  This group demonstrated the 

lowest CS scores of all risk and diagnostic groups, even in the Free Play condition in which HR-

ASD children did not demonstrate impaired CS (Figures 3-5).  

CS and ASD symptoms 

 Results indicated that how children communicated in the Structured Play context was 

more relevant to social-communication abilities and ASD symptoms than communication in the 

Free Play context.  More specifically, there was a direct relationship between how a child 

responded to direct prompts and their ASD diagnosis and symptom severity at 12 months.  Thus, 

additional analyses were conducted to better understand he unique contributions of 
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communication acts that occurred in response to direct prompts from a communication partner 

(CS-Direct Prompts) by entering CS-Direct Prompts and language scores separately into 

regression models.  Results indicated that, above and beyond language scores, CS was uniquely 

and significantly related to both diagnostic group and ADOS severity scores.  Specifically, 

children with lower 12 month CS-Direct Prompts subscores were more likely to meet ADOS 

criteria for ASD at 24 months of age.  Similarly, 12-month old children with lower 

communication spontaneity had higher levels of 24-month ASD symptom severity.  Thus, CS 

may be capturing an important aspect of social communication deficits in ASD that are not 

captured by other language and social communication assessments.  

Social prompt responsiveness and the social salience framework.  

Throughout this study, the CS-Direct Prompts subscore repeatedly emerged as an 

important aspect of CS.  This suggests that children with ASD symptoms may more readily 

attend and respond to non-social cues (e.g., internal motivation, object cues), than social cues 

(e.g., verbal or gestural cues from a communication partner).  If differences in CS lie more 

specifically in how a child responds to social cues (e.g., direct communication prompts from 

another person) these findings may offer support for the “social salience” framework of ASD.  

Numerous recent studies have described ASD as a failure to attend preferentially to social stimuli 

with intact attention to non-social stimuli (Dawson et al., 1998; Nair 2010; Chawarska 2012 a 

and b; Mcleary 2009; Hutman, Chea, Gillespie-Lynch, & Sigman, 2012).  Chawarska (2012a) 

used eye-tracking tasks to explore whether 6-month-old infants later diagnosed with ASD exhibit 

atypical spontaneous social monitoring of visual scenes compared to NonASD infant siblings.  

Results indicated that prodromal symptoms of ASD at 6 months include a diminished ability to 
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attend spontaneously to people and their activities.  Impaired attention to social stimuli may be 

particularly salient when objects related to circumscribed interests are present (Nair, 2010).  

Chwarska and colleagues also investigated which factors may be responsible for social 

attention differences by manipulating the presence of salient social (child-directed speech (CDS) 

and eye contact (EC)) and nonsocial (object) cues.  The mere presence of a person within the 

visual field does not appear to disturb the general attention in toddlers with autism.  Neither did 

the presence of toys and objects.  It was only when child-directed speech and eye contact were 

introduced that differences between autism and control groups became pronounced.  Thus, 

children with ASD may not present with a generalized social attention deficit or preference for 

objects.  Rather, deficits may lie specifically in attention to social bids for interaction 

(Chwarska, 2010 b).  Results from the present study offer support to these findings indicating 

that children may be a specific deficit in responding to social cues within interactions, including 

communication prompting.   

Viewing CS within the social salience framework may help to explain why previous 

studies utilizing a binary conceptualization found no relationship between ASD and CS (Colgan, 

2006).  If categorized as either “prompted” or “unprompted,” differences in the level of 

prompting required are not captured.  Children with various levels of ASD symptom severity 

appear to demonstrate comparable levels of unprompted, highly spontaneous communication.  

Differences lie in their responsiveness to communication prompts.  In summary, with the social 

salience framework in mind, it is possible that differences in CS, specifically in the way that 

children respond to communication cues, may be tapping into underlying social attention 

differences in ASD.  These early impairments in social attention may lead to an imbalance 
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between social and non-social inputs, depriving the child of the social learning experiences 

necessary for adequate social-communication and social-cognitive development.  

Reconceptualizing CS in ASD populations.  If the most relevant aspect of CS lies within 

the CS-SP Direct Prompts subscore, this suggests that the current conceptualization of CS may 

envelop distinct constructs.  Existing conceptualizations of CS focus on the level salience of the 

antecedent evoking a response, regardless of the social nature of the antecedent (Halle, 1987; 

Carter and Hotchkiss, 2002).  However, in the ASD population, it may be the social nature rather 

than overall salience that is relevant.  Thus, in light of this study’s results, previous discussions 

of potential differences in communication spontaneity may be better conceptualized as 

differences in Social Prompt Responsiveness. 

CS and the broader autism phenotype 

The final research question in this study examined CS in unaffected HR siblings (HR-

NonASD) to assess if differences may be identified in infant siblings who do not develop ASD, 

but may present with broader autism phenotype (BAP) features; that is, milder, but qualitatively 

similar features associated with ASD (Ozonoff et al., 2005, 2008; Toth, Dawson, Meltzoff, 

Greenson, Fein, 2007; Yirmiya et al., 2006; Zwaigenbaum et al., 2007).  Results from this study 

indicated that Non-ASD children demonstrated similar CS at 12 months of age, regardless of risk 

group.  However, within the HR group, CS-Direct Prompts uniquely accounted for a significant 

amount of variance in 24 month ASD symptom severity.  Thus, in children that are at greater 

genetic risk for ASD and BAP, a higher level of CS-Direct Prompts, or “Social Prompt 

Responsiveness” was associated with lower levels of ASD symptoms at 24 months.  At 24 

months of age, differences in CS-Direct Prompts distinguished risk groups, with HR-ASD 

demonstrating lower Social Prompt Responsiveness.  
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Overall, as in the ASD groups, CS-Direct Prompts appears to be an important aspect of 

CS when assessing children at high genetic risk for ASD, though differences in NonASD 

children may not become clear until 24 months of age.  Thus, further study is needed to 

determine if CS may be part of the BAP profile. 

Limitations 

There are a number of limitations to the current study.  As with many prospective infant 

siblings studies, one primary limitation is small sample size.  Generally, infant siblings of 

children with ASD are difficult to recruit, especially within one geographic location.  Despite 

this difficulty, the study was able to recruit and retain 50 high-risk infants and 31 LR infants.  

The disproportionate number of LR and HR infants may have been due to the inherent 

disadvantage of prospective studies in that parents with developmental concerns about their 

infant (i.e., HR infants) may be more likely to seek research participation fro the purpose of 

developmental monitoring.  Non-random, convenience sampling limited the power and external 

validity of the study.  In addition, given this small sample size, analyses did not control for 

minority status despite a significantly higher number of minorities than non-minorities dropping 

out of the study.  Thus, future research may further examine wither minority status plays a role in 

CS development.  

A second limitation was the criteria utilized to define diagnostic groups.  ASD rates in the 

sample were higher than other prospective studies (Ozonoff et al., 2011) with 16 infants  (13 HR 

and 3 LR) meeting ADOS cutoffs for ASD.  This higher rate of ASD may have been due to the 

use of isolated ADOS cutoff scores, rather than ADOS scores combined with a clinical diagnosis 

by a clinician.  With this more liberal diagnostic criteria, it is possible that children that met 
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ADOS cutoff scores, but not full ASD diagnostic criteria were included in the ASD group, which 

may have reduced differentiation between groups in statistical analyses. 

The age at which diagnostic category was assigned was an additional limitation of this 

study.  Given that not all of the infants have yet reached their 36-month-old time point, an age at 

which diagnosis may be more stable, it is unknown whether these infants will consistently meet 

criteria for ASD or whether their symptoms at 24 months were associated with transient delays 

or developmental differences that may resolve over time.  Longitudinal research will help close 

this gap.  

Another limitation is in the continuum conceptualization of CS utilized in this study.  

Existing continuum models of CS include specific subtypes of antecedents/prompts that were not 

included in this study’s CS coding.  Instead, existing models were adapted to fit the range of cues 

present during standardized CSBS administration.  For example, physical prompts would be 

considered a highly intrusive antecedent, but are not part of the prompting hierarchy in the 

CSBS.  Despite this limitation, a range of antecedents that ranged in overall salience and in 

social salience were included in the CS coding and this range was sufficient in detecting group 

differences, change over time and relationships to other variables.  

A final limitation of this study is the presence of multiple comparisons without 

adjustment for Type I error.  This particular study had a limited sample size, and CS was only 

used to model ASD-related symptomology, thus distinct “families” of comparisons were not 

identified.  However, if future studies used CS to predict additional outcomes such as social 

scores, cognitive scores, or other diagnostic categories, appropriate corrections should be 

applied.  
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Summary and Contributions 

 In summary, the present study offered several contributions to the current understanding 

of CS in young children.  First, the present study demonstrated that CS can be measured in a 

standardized way utilizing a continuum conceptualization during existing assessment formats 

such as CSBS.  Utilizing a continuum conceptualization, the study contributed normative 

information on CS development and illustrated that children communicate more spontaneously at 

older ages (24 versus 12 months).  Moreover, the importance of utilizing a continuum rather than 

binary conceptualization was demonstrated by the importance of differences in levels of 

prompting required as opposed to the presence/absence of prompts.   

This information provides important theoretical considerations suggesting that in the 

ASD population, Social Prompt Responsiveness may be the most relevant aspect of CS. 

Differences in children’s Social Prompt Responsiveness were related to social-communication 

abilities, ASD diagnostic group, and ASD symptom severity.  At 12 months of age, children’s 

social prompt responsiveness differentiated ASD from NonASD children and uniquely predicted 

both diagnostic group and ASD symptom severity.  Social Responsiveness may also be 

associated with the broader autism phenotype, though differences may not become clear until 24 

months of age in HR, NonASD siblings.  These findings provided support for the social salience 

framework of ASD and its application to early communication development.  Social Prompt 

Responsiveness is not currently measured in existing early social-communication assessments 

such as the CSBS.   

These findings also have important clinical implications. Results from the present study 

suggest that structured measurement of Social Prompt Responsiveness within existing tools is 
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possible and may contribute important information regarding a child’s social-communication 

development, particularly in monitoring infants at high genetic risk for ASD. Psychologists in 

clinical and school settings play an important role in monitoring early risk factors and ensuring 

that children are referred to appropriate interventions as early as possible. Psychologists must 

recognize the importance of communication in social contexts, rather than the mere 

presence/absence of concrete language constructs (e.g., vocabulary, syntax) in order to 

accurately How a child initates communication and how a child responds to communicaiton cues 

from others. 

Directions of Future Research 

A few immediate next steps for the current project include longitudinal follow-up at 36 

months to examine stability of ASD diagnosis.  Given the power limitation, it may be fruitful to 

combine samples with other prospective infant sibling research groups to examine social prompt 

responsiveness in children that did and did not go on to develop ASD.  In this larger sample, 

diagnostic groups should be defined by meeting ADOS cutoff scores and receiving a clinical 

diagnosis to improve differentiation between diagnostic outcome groups.   

In addition, though the present study suggested a relationship between ASD symptoms 

and Social Prompt Responsiveness, other variables such as temperament were coded but not 

analyzed and could impact Social Prompt Responsiveness.  Similarly, future analyses would 

include qualitative responses to prompts which were coded but not analyzed in the present study.  

For example, under the social salience framework, it could be hypothesized that a lack of 

attention to or awareness of the presence of social prompts may underlie a child’s lack of 

response.  Children with ASD have also been reported to demonstrate higher levels of behavioral 

dysregulation (Dumas, Wolf, Fisman & Culligan, 1991), which may reduce a child’s attention to 
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prompts.  Similarly, a lack of interest in the presented object or activity may underlie differences 

in prompt responsiveness.  Inclusion of these qualitative response variables may elucidate why 

certain children are more or less responsive to social prompts.  Finally, previous research has 

suggested that social attention differences may be detected by 6 months of age in children with 

ASD (Chawarska 2012 a and b; Nair, 2010).  Future research could include 6-month social 

attention variables to examine if early general social attention deficits are related to differences 

in Social Prompt Responsiveness scores at 12 months of age.  

Ultimately, the prospective study of Social Prompt Responsiveness may be useful in the 

early identification of ASD and/or BAP symptoms.  Social Prompt Responsiveness can be 

readily measured in early stages of communication development within existing developmental 

assessments.  Including Social Prompt Responsiveness in language and communication 

assessments, particularly in high-risk infants, may alert parents, clinicians, and researchers to 

early differences that may deprive children of the social learning experiences necessary for 

adequate social-communication and social-cognitive development.  

 



Table 1 

Demographic Variables of Original and Final Samples 

 

N % N % N % N %
Male 38 64% 20 48% 31 62% 14 45%
Female 21 36% 22 52% 19 38% 17 55%
Maternal Education
 No college 7 12% 1 2% 5 10% 1 3%
College Degree 52 88% 41 98% 45 90% 30 97%
Ethnicity
Non-Minority 40 68% 32 76% 39 78% 27 87%
Minority 19 32% 10 24% 11 22% 4 13%

Hispanic 6 10% 6 14% 4 8% 3 10%
Asian 2 3% 1 2% 1 2% 1 3%
Black 1 2% 0 0% 0 0% 0 0%
Mixed/Other 10 17% 3 7% 6 12% 0 0%

Characteristic
Original Sample

HR n = 59 LR n = 42
Final Sample

HR n = 50 LR n = 31
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Table 2 
 
Diagnostic and Risk Group Definitions 
 

 
 
  

Risk Groups 
High Risk (HR) Children at high gentic risk for ASD due to having an older sibling with ASD 
Low Risk (LR)  Children at low genetic risk for ASD  

24 month ADOS Diagnostic Groups 

ASD 
Children from both risk groups that meet the ADOS diagnostic group cutoff score for the 
Autism or Autism Spectrum at 24 months 

NonASD  
Children from both risk groups that do not meet the ADOS diagnostic group cutoff score 
for the Autism or Autism Spectrum at 24 months 

Subgroups: Risk x Diagnostic Group 

LR- NonASD  
Children at low genetic risk for ASD who do not meet ADOS cutoff score for Autism or 
Autism Spectrum at 24 months of age 

LR-ASD   
Children at low genetic risk for ASD who meet ADOS cutoff score for Autism or Autism 
Spectrum at 24 months of age 

HR- NonASD   

Children at high genetic risk for ASD who do not meet ADOS cutoff score for Autism or 
Autism Spectrum at 24 months of age (**a small group of these infants may demonstrate 
BAP characteristics) 

HR- ASD  
Children at high genetic risk for ASD who meet ADOS cutoff score for Autism or Autism 
Spectrum at 24 months of age 
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Table 3 

Sample Descriptive Statistics 

Note. Cohen's d is the difference between groups divided by the pooled standard deviation (Cohen, 1988).  

n M SD n M SD n M SD n M SD Cohen's 
d

Cohen's 
d

12 Months
Mullen-Visual Reception 28 55.75 7.14 3 61.00 4.58 37 52.97 8.36 13 52.23 8.12 .44 .04
Mullen-Receptive Language 28 44.75 8.16 3 46.33 3.21 37 43.41 8.80 13 39.08 8.87 .31 .42
Mullen-Expressive Language 28 48.00 12.17 3 51.00 0.00 37 47.78 10.07 13 40.46 9.80 .23 .51
Vineland-Expressive Language 27 15.37 2.59 3 12.67 1.15 37 14.35 4.16 13 14.00 4.73 .22 .27
Vineland-Receptive Language 27 15.41 1.82 3 16.00 1.00 37 13.59 3.70 13 13.00 4.86 .60 .24
Vineland-Social 27 95.70 7.36 3 90.00 4.00 37 87.35 22.47 13 85.85 26.50 .43 .22
CSBS-Social 28 9.11 2.70 3 8.00 2.00 36 8.33 2.34 13 7.31 1.80 .39 .51
CSBS-Speech 28 9.36 2.38 3 9.00 1.00 36 9.25 2.57 13 8.69 2.10 .09 .23
CSBS-Symbolic 28 8.29 3.38 3 7.33 2.52 36 8.03 2.47 13 7.69 2.43 .09 .18
Comm Spont (CS) Structured Play (SP) Total 27 3.56 0.54 3 2.83 0.83 35 3.29 0.77 13 3.02 0.77 .39 .60

CS-SP-Direct Prompts 27 2.99 0.81 3 2.16 0.92 35 2.71 0.85 12 2.25 0.88 .37 .71
CS-SP-Environmental Prompts 28 2.11 1.37 3 3.39 0.58 37 2.05 1.49 13 1.77 1.24 .18 .00

CS-Free Play Total 27 3.43 0.52 3 3.39 0.74 34 3.46 0.48 12 3.51 0.41 -.10 -.08
24 Months

Mullen-Visual Reception 21 56.24 10.64 3 62.67 15.82 35 52.89 8.74 9 48.44 6.60 .54 .23
Mullen-Receptive Language 21 57.43 7.91 3 54.33 14.57 35 50.46 9.44 9 38.33 17.53 .86 1.02
Mullen-Expressive Language 21 51.19 10.94 3 44.00 6.93 35 44.09 7.98 9 40.89 7.67 .77 .57
Vineland-Expressive Language 11 16.00 1.34 2 15.00 1.41 26 14.54 3.55 8 15.13 1.89 .40 -.04
Vineland-Receptive Language 11 15.91 1.22 2 14.50 0.71 26 15.00 3.66 8 13.75 2.66 .32 .45
Vineland-Social 11 98.09 3.78 2 91.00 5.66 26 94.77 20.39 8 93.63 8.14 .16 .17
CSBS-Social 21 8.29 2.51 2 9.50 0.71 32 8.94 2.45 9 7.56 2.60 -.10 .31
CSBS-Speech 21 10.62 2.50 2 9.50 0.71 32 10.78 2.09 9 9.78 1.30 -.02 .46
CSBS-Symbolic 21 10.05 2.80 2 7.00 5.66 32 8.16 2.29 9 6.33 2.69 .78 .94
Comm Spont (CS) Structured Play (SP) Total 20 3.96 0.23 2 3.05 0.07 32 3.83 0.33 9 3.98 0.42 .05 .22

CS-SP-Direct Prompts 20 3.59 0.34 2 2.54 0.24 32 3.38 0.36 9 3.48 0.38 .26 .43
CS-SP-Environmental Prompts 20 2.80 1.01 2 1.50 0.71 32 3.00 1.16 9 3.44 2.13 -.32 -.13

CS-Free Play Total 20 3.69 0.34 2 3.00 0.00 32 3.56 0.39 9 3.61 0.32 .16 .31
ADOS Symptom Severity 28 1.58 0.74 3 5.00 1.00 37 1.48 0.77 13 1.51 5.54 .18 -.28

LR vs. 
HR

Non-
ASD 
vs. 

ASD

Measure

Non-ASD ASD Non-ASD ASD

Low Risk N=31 High Risk N=50
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Table 4 

Bivariate Correlations among all Measured Variables for Entire Sample 

 
Note. Boldface= p<.05   

1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 16. 17. 18. 19. 20. 21. 22. 23. 24. 25. 26. 27. 28. 29.
1. Risk Group 1.00
2. Diagnostic Group 0.20 1.00

12 Month Measures
3.  Mullen-Visual Reception -0.21 -0.02 1.00
4. Mullen-Receptive Language -0.15 -0.17 0.33 1.00
5. Mullen-Expressive Language -0.11 -0.20 0.34 0.34 1.00
6. Vineland-Expressive Language -0.11 -0.11 0.15 0.13 0.29 1.00
7. Vineland-Receptive Language -0.29 -0.09 0.24 0.23 0.13 0.82 1.00
8. Vineland-Social -0.21 -0.09 0.14 0.06 0.00 0.81 0.84 1.00
9.  CSBS-Social -0.19 -0.21 0.28 0.25 0.42 0.29 0.25 0.09 1.00
10.  CSBS-Speech -0.05 -0.09 0.15 0.09 0.49 0.22 0.08 -0.05 0.52 1.00
11.  CSBS-Symbolic -0.05 -0.08 0.36 0.28 0.38 0.23 0.10 0.00 0.52 0.40 1.00
12.  CS-Structured Play Total Score -0.18 -0.23 -0.09 0.21 0.26 0.26 0.15 0.07 0.45 0.24 0.34 1.00
13.  CS-Direct Prompts Subscore -0.18 -0.28 0.10 0.29 0.31 0.20 0.10 0.03 0.40 0.20 0.48 0.83 1.00
14.  CS-Environmental Prompts Subscore -0.02 -0.11 0.11 0.14 0.25 0.37 0.27 0.13 0.65 0.48 0.27 0.58 0.31 1.00
15.  CS-Free Play Total Score 0.05 0.03 -0.16 -0.07 0.05 0.21 0.05 0.06 0.03 0.14 0.11 0.19 0.06 0.32 1.00

24 Month Measures
16.  Mullen-Visual Reception -0.25 -0.08 0.38 0.12 0.38 0.02 0.15 0.04 0.32 0.21 0.37 0.15 0.25 0.12 -0.15 1.00
17. Mullen-Receptive Language -0.37 -0.35 0.35 0.32 0.31 0.02 0.17 -0.02 0.37 0.14 0.30 0.16 0.21 0.10 0.02 0.56 1.00
18. Mullen-Expressive Language -0.35 -0.21 0.19 0.25 0.43 0.14 0.14 0.03 0.25 0.42 0.38 0.28 0.25 0.14 -0.01 0.45 0.55 1.00
19. Vineland-Expressive Language -0.19 0.02 -0.07 0.15 0.30 0.06 0.04 -0.17 0.26 0.33 0.34 0.16 0.11 0.24 0.15 0.14 0.18 0.54 1.00
20. Vineland-Receptive Language -0.15 -0.19 0.07 0.23 0.34 0.10 0.13 -0.04 0.33 0.27 0.28 0.12 0.10 0.25 0.11 0.14 0.23 0.29 0.78 1.00
21. Vineland-Social -0.07 -0.07 -0.10 0.03 0.21 0.16 0.11 -0.03 0.25 0.22 0.12 0.11 -0.02 0.27 0.22 0.00 0.05 0.23 0.84 0.81 1.00
22.  CSBS-Social 0.05 -0.12 -0.09 0.05 -0.08 0.23 0.19 0.09 0.01 -0.05 0.15 0.03 0.07 0.07 0.14 -0.10 -0.09 -0.18 -0.05 0.06 -0.04 1.00
23.  CSBS-Speech 0.01 -0.18 0.18 0.28 0.40 0.42 0.27 0.16 0.25 0.39 0.35 0.38 0.28 0.33 0.14 0.12 0.12 0.61 0.37 0.20 0.27 0.14 1.00
24.  CSBS-Symbolic -0.34 -0.33 0.27 0.22 0.19 0.22 0.20 0.12 0.26 0.07 0.29 0.24 0.42 0.04 -0.02 0.15 0.43 0.15 0.11 0.30 0.16 0.07 0.09 1.00
25.  CS-Structured Play Total Score -0.03 -0.07 -0.22 0.14 -0.13 0.11 -0.09 0.08 0.05 -0.17 -0.11 0.30 0.25 0.14 -0.03 -0.17 -0.19 0.01 0.01 -0.06 0.02 0.01 0.20 0.10 1.00
26.  CS-Direct Prompts Subscore -0.12 -0.14 -0.16 0.14 -0.10 0.06 -0.12 0.00 0.02 -0.28 -0.16 0.23 0.16 0.06 -0.10 -0.09 -0.02 0.06 -0.04 -0.07 -0.02 -0.05 0.03 0.15 0.88 1.00
257.  CS-Environmental Prompts Subscore 0.15 0.05 -0.19 0.09 -0.14 0.16 0.06 0.14 0.09 0.06 0.03 0.28 0.26 0.28 0.11 -0.24 -0.33 -0.12 0.12 0.03 0.13 0.22 0.34 -0.01 0.61 0.20 1.00
28.  CS-Free Play Total Score -0.07 -0.12 -0.09 0.14 0.11 0.33 0.15 0.25 0.18 0.06 0.13 0.14 0.11 0.28 0.16 0.00 0.16 0.21 0.27 0.25 0.26 -0.03 0.25 0.30 0.39 0.37 0.24 1.00
29. ADOS Symptom Severity 0.17 0.87 -0.02 -0.13 -0.21 -0.15 -0.11 -0.10 -0.24 -0.10 -0.11 -0.34 -0.34 -0.22 -0.07 -0.14 -0.35 -0.27 0.11 -0.10 -0.05 -0.14 -0.20 -0.27 -0.09 -0.19 0.08 -0.11 1.00
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Table 5 

Bivariate Correlations among all Measured Variables by Diagnostic Group (ASD and LR-Non-ASD) 

 
Note. Boldface= p<.05  
Note. Lower Left=LR-NonASD, Upper Right=ASD  
 

  1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 16. 17. 18. 19. 20. 21. 22. 23. 24. 25. 26. 27. 
12 Month Measures 

                           1.  Mullen-Visual Reception 
 

0.59 0.63 0.24 0.32 0.07 0.43 0.02 0.52 -0.38 0.08 0.03 0.02 0.55 0.47 0.08 0.09 0.62 0.09 0.41 -0.54 0.29 -0.67 -0.44 -0.55 -0.42 0.01 
2. Mullen-Receptive Language 0.32 

 
0.66 0.45 0.69 0.40 0.24 0.16 -0.09 -0.22 0.06 0.28 0.11 0.12 0.35 -0.04 0.14 0.70 0.28 0.52 0.08 -0.01 -0.26 -0.26 0.03 -0.04 0.03 

3. Mullen-Expressive Language  0.38 0.30 
 

0.27 0.43 0.25 0.07 -0.07 -0.10 -0.25 0.04 -0.12 -0.17 0.28 0.17 -0.16 -0.15 0.40 0.02 0.37 -0.21 -0.08 -0.51 -0.53 -0.19 -0.61 0.17 
4. Vineland-Expressive Language 0.48 0.38 0.67 

 
0.84 0.87 0.29 -0.05 -0.07 0.14 0.21 0.35 -0.01 -0.21 0.06 0.07 0.31 0.57 0.46 0.39 0.05 0.20 0.06 0.27 -0.07 0.20 0.20 

5. Vineland-Receptive Language 0.58 0.33 0.10 0.45 
 

0.83 0.28 0.09 -0.21 0.00 0.09 0.20 -0.10 0.41 0.64 0.30 0.50 0.84 0.39 0.48 0.18 0.02 -0.42 -0.39 -0.17 -0.11 0.21 
6. Vineland-Social  0.47 0.09 0.15 0.47 0.47 

 
0.20 -0.06 -0.30 0.11 0.16 0.17 -0.14 -0.34 -0.31 -0.53 -0.14 -0.01 -0.02 -0.27 -0.10 -0.32 0.16 0.00 0.27 -0.15 0.27 

7.  CSBS-Social 0.33 0.41 0.40 0.47 0.51 0.35 
 

0.42 0.42 0.09 0.27 0.43 0.27 0.34 0.58 0.57 0.53 0.84 0.68 0.17 -0.51 0.67 -0.47 -0.37 -0.28 -0.04 0.00 
8.  CSBS-Speech 0.32 0.30 0.68 0.55 0.21 0.34 0.54 

 
0.04 -0.12 -0.31 0.27 0.53 0.14 0.53 0.52 0.30 0.54 0.65 -0.07 -0.04 0.27 -0.40 -0.45 -0.26 0.05 -0.06 

9.  CSBS-Symbolic 0.45 0.48 0.53 0.56 0.36 0.25 0.63 0.70 
 

0.03 0.40 -0.05 0.14 0.46 0.53 0.34 0.28 0.43 0.03 0.05 -0.67 0.63 -0.49 -0.24 -0.64 -0.28 -0.01 
10.  CS-Structured Play Total Score 0.03 0.27 0.47 0.62 0.31 0.25 0.60 0.46 0.38 

 
0.83 0.48 0.10 -0.19 0.00 0.42 0.04 -0.35 0.14 -0.25 0.34 -0.05 0.54 0.56 0.25 0.07 -0.47 

11.  CS-Direct Prompts Subscore 0.02 0.09 0.46 0.47 0.05 0.07 0.44 0.47 0.41 0.79 
 

0.31 -0.02 0.03 0.03 0.10 0.10 -0.15 -0.02 -0.27 -0.09 0.04 0.19 0.17 0.07 -0.29 -0.16 
12.  CS-Environmental Prompts 
Subscore 0.37 0.13 0.18 0.45 0.54 0.61 0.68 0.40 0.33 0.48 0.17 

 
0.56 -0.24 0.01 0.24 0.21 0.47 0.68 0.23 0.27 0.05 0.42 0.51 0.35 0.48 -0.53 

13.  CS-Free Play Total Score -0.18 -0.16 0.06 0.10 -0.17 0.13 -0.25 0.08 0.06 -0.04 -0.04 0.06 
 

-0.46 0.06 0.07 0.52 0.62 0.85 -0.08 0.01 0.56 -0.01 0.03 -0.15 0.33 -0.36 
24 Month Measures 

                           14.  Mullen-Visual Reception 0.43 0.02 0.44 0.16 0.12 0.26 0.35 0.14 0.32 0.04 0.18 0.16 -0.21 
 

0.63 0.40 -0.04 0.12 -0.27 -0.01 -0.81 -0.06 -0.85 -0.71 -0.72 -0.69 -0.03 
15. Mullen-Receptive Language 0.45 0.27 0.38 0.27 0.25 0.41 0.35 -0.01 0.23 0.10 0.02 0.22 0.00 0.53 

 
0.82 0.54 0.61 0.39 0.03 -0.52 0.51 -0.80 -0.50 -0.83 -0.16 -0.02 

16. Mullen-Expressive Language  0.50 0.45 0.70 0.23 0.16 0.22 0.27 0.38 0.43 0.24 0.16 0.09 0.02 0.40 0.58 
 

0.50 0.39 0.54 -0.01 -0.07 0.44 -0.41 -0.12 -0.57 0.03 -0.30 
17. Vineland-Expressive Language 0.06 0.67 0.28 0.00 0.41 0.29 0.33 0.56 0.53 0.32 0.27 0.29 0.10 0.04 0.06 0.74 

 
0.68 0.74 -0.08 0.00 0.72 -0.32 -0.10 -0.43 0.40 0.28 

18. Vineland-Receptive Language 0.17 0.29 0.02 -0.51 0.40 0.08 0.25 0.09 0.09 0.06 -0.09 -0.15 -0.57 0.32 0.35 0.67 0.37 
 

0.78 0.39 -0.20 0.64 -0.49 -0.29 -0.40 0.22 0.08 
19. Vineland-Social  0.14 -0.38 -0.31 -0.08 0.35 0.42 -0.35 0.06 -0.41 0.05 -0.17 0.12 0.27 -0.78 -0.41 -0.11 -0.08 0.18 

 
0.05 0.21 0.58 -0.13 0.02 -0.19 0.44 -0.16 

20.  CSBS-Social -0.11 0.03 -0.19 -0.06 0.00 -0.11 -0.19 0.15 0.05 -0.07 0.15 -0.15 -0.05 -0.09 -0.36 -0.18 0.42 0.05 -0.17 
 

0.37 0.18 -0.05 -0.03 0.20 0.13 -0.15 
21.  CSBS-Speech 0.51 0.50 0.60 0.61 0.40 0.36 0.27 0.50 0.52 0.44 0.29 0.22 -0.14 0.03 0.15 0.73 0.58 0.05 0.35 0.27 

 
-0.27 0.54 0.37 0.58 0.40 -0.25 

22.  CSBS-Symbolic 0.30 0.07 0.34 0.45 0.08 0.07 0.18 0.13 0.29 0.52 0.74 0.09 -0.04 0.07 0.04 0.04 -0.29 -0.57 0.11 -0.25 0.14 
 

-0.34 -0.21 -0.36 0.24 0.40 
23.  CS-Structured Play Total  -0.16 0.05 0.05 0.21 -0.03 -0.17 0.17 -0.27 -0.18 0.24 0.33 -0.06 -0.36 0.05 -0.05 -0.22 -0.30 -0.66 -0.79 0.13 0.18 0.26 

 
0.87 0.82 0.58 -0.24 

24.  CS-SP; Direct Prompts  -0.19 0.08 0.00 0.05 -0.18 -0.26 0.02 -0.40 -0.39 0.05 0.09 -0.19 -0.37 0.04 0.01 -0.07 -0.36 -0.50 -0.86 -0.04 0.03 0.11 0.92 
 

0.49 0.65 -0.40 
25.  CS-SP- Environmental Prompts  0.13 -0.12 0.06 0.35 0.39 0.26 0.31 0.33 0.52 0.46 0.60 0.36 0.12 0.00 -0.14 -0.35 0.23 -0.64 0.19 0.33 0.26 0.38 0.03 -0.36 

 
0.43 -0.02 

26.  CS-Free Play Total  -0.01 0.10 0.18 0.16 -0.16 0.13 0.22 0.11 0.22 0.28 0.44 0.07 0.16 0.13 0.44 0.09 -0.06 -0.84 -0.39 -0.19 0.08 0.46 0.20 0.08 0.29 
 

0.18 
27. ADOS Symptom Severity  -0.15 0.08 -0.55 -0.22 0.23 -0.33 -0.18 -0.34 -0.13 -0.08 -0.19 -0.13 -0.09 -0.39 -0.42 -0.45 0.14 -0.17 0.23 0.18 -0.03 0.00 0.12 -0.03 0.41 -0.07   

 



AN EXAMINATION OF COMMUNICATION SPONTANEITY 

 

82 

 
 
Table 6 

Unique Relationship between 12-month CS-SP-Direct Prompts and 24-month ADOS Diagnostic Group for Entire Sample 

 

  

  χ2 Pseudo R2 b (SE) Wald(1) exp(b) 

        Block 1 2.51(2) 0.05 
     Intercept 

  
-1.47 (0.30) 23.73 *** 0.23 

 12m Mullen Expressive Language 
  

-0.40 (0.32) 1.60 
 

0.67 
 12m Mullen Receptive Language 

  
-0.17 (0.32) 0.28 

 
0.84 

Block 2 3.85 (1)* 0.13 
     Intercept 

  
-1.56 (0.32) 23.41 *** 0.21 

 12m Mullen Expressive Language 
  

-0.29 (0.34) 0.70 
 

0.75 
 12m Mullen Receptive Language 

  
-0.03 (0.34) 0.01 

 
0.98 

     12m CS-SP-Direct Prompts  
  

-0.59 (0.30) 3.75 * 0.56 
  
   Note. N =77 for analysis.            

       * p < .05, ** p < .01, *** p < .001. 
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Table 7 

Unique Relationship between 12-month CS-SP-Direct Prompts and 24-month ADOS Symptom Severity for Entire Sample  

 

  

  
                    

R2
change Fchange R2

total R2
Adj Ftotal b (SE) t   beta 

               ADOS Severity Score 
          Block 1 .04 1.56(2, 74) .04 .02 1.56(2, 74) 

     Intercept 
     

2.33 (0.21) 11.21 *** 
 12m Mullen Expressive Language 

     
-0.34 (0.22) -1.54 

 
-0.19 

12m Mullen Receptive Language 
     

-0.10 (0.03) -0.41 
 

0.05 
Block 2 .09 7.12(1,73)** .13 .09 3.50(3,73)* 

     Intercept 
     

2.32 (0.20) 11.62 *** 
 12m Mullen Expressive Language 

     
-0.19 (0.22) -0.88 

 
-0.10 

12m Mullen Receptive Language 
     

0.04 (0.22) 0.19 
 

0.02 
    12m CS-SP-Direct Prompts             -0.58 (0.22) -2.67 ** -0.32 

              Note. N=77 for analysis.  
   * p < .05, ** p < .01, *** p < .001. 

! ! ! ! ! ! ! ! ! ! 
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Table 8 

Unique Relationship between 12-month CS-SP-Direct Prompts and 24-month ADOS Symptom Severity for HR, Non-ASD Children 

 

  

  
                    

R2
change Fchange R2

total R2
Adj Ftotal b (SE) t   b 

              ADOS Severity Score 
          Block 1 .03 0.44(2, 32) .03 .00 0.44(2, 32) 

     Intercept 
     

1.47 (0.14) 10.82 *** 
 12m Mullen Expressive Language 

     
0.14 (0.15) 0.93 

 
0.17 

12m Mullen Receptive Language 
     

-0.04 (0.13) -0.28 
 

-0.05 
Block 2 .14 4.99(1,31)* .16 .08 1.99(3,31) 

     Intercept 
     

1.45 (0.13) 11.35 *** 
 12m Mullen Expressive Language 

     
0.19 (0.13) 1.35 

 
0.23 

12m Mullen Receptive Language 
     

0.10 (0.14) 0.72 
 

0.14 
    12m CS-Direct Prompts             -0.34 (0.15) -2.23 * -0.42 
  Note. N= 35 for analysis.  

            * p < .05, ** p < .01, *** p < .001. 
 



 
Figure 1. CS Coding for Structured Play Measure 

  

CS Points Antecedent of Child’s Communication Act 

6 Environmental Prompt: Child initiates communication about an object or event NOT presented by an 
adult (highest level of spontaneity) 

5 Environmental Prompt: Child initiates communication act about the presented activity outside of the 
prompting hierarchies  

4 
1st Direct Prompt in Prompting Hierarchy: stimulus highlighting (adult draws attention to object)  

3 2nd Direct Prompt in Prompting Hierarchy: verbal "need help" prompt 
2 3rd Direct Prompt in Prompting Hierarchy: verbal "need help" plus distal gesture prompt 
1 Final Direct Prompt in Prompting Hierarchy verbal "need help" plus proximal gesture prompt 
0 Child never initiates communication 
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Figure 2. CS Coding for Free Play Measure 

  

Spont. 
Points 

Antecedent of Child’s Communication Act 

6 Child initiates communication about an object or event NOT presented by an 
adult (bringing in a new topic outside of available materials) 

5 Child initiates communication act about an object or activity NOT 
highlighted by the adult (adult not drawing attention to object/event) 

4 Child initiates communication about presented object/activity without 
preceding verbal or gestural prompts by an adult 

3 Child initiates after 1 adult verbal or gestural prompt 
2 Child initiates after 2 adult verbal or gestural prompts 
1 Child initiates after 3 adult verbal or gestural prompts 
0 Child does not communicate in response to any level of prompting 

 



 

 

87 

 

 

Figure 3. Mean 24-month CS Structured PlayTotal by Risk and Diagnostic Group  
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Figure 4. Mean 24-month CS-SP-Direct Prompts by Risk and Diagnostic Group  
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Figure 5. Mean 24-month CS Free Play by Risk and Diagnostic Group  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

3.69%

3%

3.56% 3.61%

0%

0.5%

1%

1.5%

2%

2.5%

3%

3.5%

4%

4.5%

nonASD% ASD%

CS
#F
re
e*
Pl
ay
*S
co
re
*

LR%

HR%



 

 

90 

 

References 

Adrien, J. L., Lenoir, P., Martineau, J., Perrot, A., Hameury, L., Larmande, C., & Sauvage, 

D. (1993). Blind ratings of early symptoms of autism based upon family home movies. Journal of 

the American Academy of Child & Adolescent Psychiatry, 32(3), 617-626. 

American Psychiatric Association. (2000). Diagnostic and statistical manual of mental 

disorders (4th ed. TR) Washington, DC: American Psychiatric Association. 

American Psychiatric Association (2012). Proposed Draft Revisions to DSM Disorders and 

Criteria: Autism. Retrieved from http://www.dsm5.org/ProposedRevisions/Pages/Default.aspx 

ASD and Developmental Disabilities Monitoring Network Surveillance Year 2006 Principal 

Investigators; Centers for Disease Control and Prevention (CDC). Prevalence of ASD spectrum 

disorders: ASD and Developmental Disabilities Monitoring Network, United States, 2006. MMWR 

Surveill Summ. 2009; 58(10):1–20 (CDC Report/Article) 

Atkinson, L., Bevc, I., Dickens, S., & Blackwell, J. (1992). Concurrent validities of the 

Stanford-Binet (Fourth Edition), Leiter, and Vineland with developmentally delayed children. 

Journal of School Psychology, 30, 165-173. 

Bailey, A., Lecauteur, A., Gottesman, I., Bolton, P. ASD as a strongly genetic disorder: 

Evidence from a British twin study. Psychological Medicine 1995; 25:63-77.  

Bates, E., Benigni, L., Bretherton, I., Camaioni, L., & Volterra, V. (1979). The emergence 

of symbols: Cognition and communication in infancy. New York: Academic Press. 

Bates, E., Camaioni, L., & Volterra, V. (1975). The acquisition of performatives prior to 

speech. Merrill-Palmer Quarterly, 21, 205–206. 



 

 

91 

Bates, E., Bretherton, I., & Snyder, L. (1988). From first words to grammar: Individual 

differences and dissociable mechanisms. New York: Cambridge University Press. 

Bates, E., Benigni, L., Bretherton, I., Camaioni, L., & Volterra, V. (1979). The emergence of 

symbols: Cognition and communication in infancy. New York: Academic Press. 

Bates, E., & Carnevale, G.F. (1993). New directions in language development. 

Developmental Review, 13, 436-470. 

Bates, E., Dale, P. S., & Thal, D. (1995). Individual differences and their implications for 

theories of language development. In P. Fletcher & B. MacWhinney (Eds.), Methodology (Vol. of 

child language, pp. 96-151). Basil Blackwell. 

Bernier, R., Gerdts, J., Munson, J., Dawson, G. and Estes, A. (2012), Evidence for broader 

autism phenotype characteristics in parents from multiple-incidence autism families. Autism Res, 

5: 13–20. doi: 10.1002/aur.226 

Beitchman, J.H., Hood, J., & Inglis, A. (1990). Psychiatric risk in children with speech and 

language disorders. Journal of Abnormal Clinical Psychology, 18, 283-296. 

Bolton, P. F., Golding, J., Emond, A., & Steer, C. D. (2012). Autism spectrum disorder and 

autistic traits in the avon longitudinal study of parents and children: precursors and early 

signs. Journal of the American Academy of Child & Adolescent Psychiatry, 51(3), 249-260.e25. 

Elsevier Inc. 

Brady, N., Marquis, J., Fleming, K., & Mclean, L. (2004). Prelinguistic predictors of 

language growth in children with developmental disabilities. Journal of Speech, Language, and 

Hearing Research, 47, 663-677. 

Brady, N. C., McLean, J. E., McLean, L. K., & Johnston, S. (1995). Initiation and repair of 

intentional communication acts by adults with severe to profound cognitive disabilities. (J. E. 



 

 

92 

Mclean, L. K. Mclean, & S. Johnston, Eds.) Journal Of Speech And Hearing Research, 38(6), 

1334-1348. ASHA. 

Butterworth, G. and Jarrett, N. (1991), What minds have in common is space: Spatial 

mechanisms serving joint visual attention in infancy. British Journal of Developmental Psychology, 

9: 55–72. doi: 10.1111/j.2044-835X.1991.tb00862.x 

Butterworth, G., & Grover, L. (1990). Attention and performance 13: Motor representation 

and control. In M. Jeannerod (Ed.), Joint visual attention, manual pointing, and preverbal 

communication in human infancy (pp. 605-624). Hillsdale, NJ, England: Lawrence Erlbaum 

Associates, Inc. 

Bryson, S. E., Zwaigenbaum, L., McDermott, C., Rombough, V., & Brian, J. (2008). The 

Autism Observation Scale for Infants: Scale development and reliability data. Journal of Autism 

and Developmental Disorders, 38 (4), 731-8. 

Bloom, L. & Lahey, M. (1978) Language Development and Language Disorders. New 

Jersey. John Wiley & Sons, Inc. 

Bloom, L. (1993). The transition from infancy to language. New York. Cambridge 

University Press.  

Bolton, P., Golding, J., Emond, A., Steer, C. (2012). Autism Spectrum Disorder and Autistic 

Traits in the Avon Longitudinal Study of Parents and Children: Precursors and Early Signs. Journal 

of the American Academy of Child & Adolescent Psychiatry, 51(3):249-260. 

Brian, J., Bryson, S.E., Garon, N., Roberts, W., Smith, I.M., Szatmari, P., & Zwaigenbaum, 

L. (2008). Clinical assessment of autism in high-risk 18-month-olds. Autism, 12(5):433-456. 



 

 

93 

Bristol, M. M. (1984). Family resources and successful adaptation to autistic children. In E. 

Schopler and G.B. Mesibov (Eds), Autism in Adolescents and Adults (pp. 251-78). New York: 

Plenum Press. 

Brown, R. (1973). A first language: The early stages. Oxford, England: Harvard U. Press. 

(1973). 

Bruner, J. (1981). The social context of language acquisition. Language & Communication, 

1(2-3), 155–178. 

Calandrella, A. M., & Wilcox, M. J. (2000). Predicting language outcomes for young 

prelinguistic children with developmental delay. Journal of Speech, Language and Hearing 

Research, 43(5), 1061-1071. 

Carpenter, R. L., Mastergeorge, A. M., & Coggins, T. E. (1983). The acquisition of 

communicative intentions in infants eight to fifteen months of age. Language and Speech, 26, 101-

116. 

Carpenter, M., & Tomasello, M. (2000). Joint attention, cultural learning, and language 

acquisition: Implications for children with autism. In A. Wetherby & B. M. Prizant (Eds.), 

Communication and language issues in autism and pervasive developmental disorder: A 

transactional developmental perspective (pp. 31-54). Baltimore, MD: Paul H. Brookes Publishing 

Co., Inc. 

Carr, E. G., & Kologinsky, E. (1983). Acquisition of sign language by autistic children. II: 

Spontaneity and generalization effects. Journal of Applied Behavior Analysis, 16(3), 297-314. 

Carson, D., Klee, T., Lee, S., Williams, K., & Perry, C. (1998). Children's language 

proficiency at ages 2 and 3 as predictors of behavior problems, social and cognitive development at 

age 3. Communication Disorders Quarterly, 19(2), 21-30. 



 

 

94 

Carter, M. (1992). A review of naturalistic communication training strategies for persons 

with severe handicaps: implications for the development of spontaneity. Australasian Journal of 

Special Education, 15, 17-31 

Carter, M., Hotchkis, G. D. & Cassar, M. (1996). Spontaneity of augmentative and 

alternative communication in persons with intellectual disabilities: a critical review. Augmentative 

and Alternative Communication, 12, 97-109 

Carter, M. (2002). Communicative Spontaneity in Individuals with High Support Needs : 

An exploratory consideration of causation. International Journal of Disability Development and 

Education, 49(3), 225-242. 

Carter, M. (2003a). Communicative spontaneity of children with high support needs who 

use augmentative and alternative communication systems I: Classroom spontaneity, mode, and 

function. Augmentative and Alternative Communication, 19, 141–154. 

Carter, M., & Hotchkis, G.D. (2002). A conceptual analysis of communicative spontaneity. 

Journal of Intellectual & Developmental Disability, 27(3), 168–90. 

Carter, A., Messinger, D., Stone, W., Celimli, S., Nahmias, A., & Yoder, P. (2011). 

Randomized controlled trial of Hanen’s ‘More Than Words’ in toddlers with early autism 

symptoms. Journal of Child Psychology and Psychiatry, 52(7), 741-752. 

Charlop, M.H., Schreibman, L., & Thibodeau, M.G. (1985). Increasing spontaneous verbal 

responding in autistic children using a time delay procedure. Journal of Applied Behavior Analysis, 

18(2), 155–166. 

Chawarska, K., Paul, R., Klin, A., Hannigen, S., Dichtel, L.E., & Volkmar, F. (2007). 

Parental recognition of developmental problems in toddlers with autism spectrum disorders. 

Journal of Autism and Developmental Disorders, 37(1), 62-72. 



 

 

95 

Chiang, H.M. (2008). Communicative spontaneity of children with autism: a preliminary 

analysis. ASD, 12(1), 9-21. 

Chiang, H.M., & Carter, M. (2008). Spontaneity of communication in individuals with 

autism. Journal of Autism and Developmental Disorders, 38(4), 693-705. 

Coggins, T. (1998). Clinical Assessment of Emerging Language. In A. Wetherby, S. 

Warren, & J. Reichle (Eds.), Transitions in prelinguistic communication (pp. 197-232). Baltimore, 

MD: Paul H. Brookes Publishing Co., Inc. 

Colgan, S., Lanter, E., McComish, C., Watson, L.R., Crais, E.R., & Baranek, G.T. (2006). 

Analysis of social interaction gestures in infants with autism. Child Neuropsychology, 12(4), 307-

319. 

Corsello, C. (2005). Early intervention in autism. Infants & Young Children, 18(2), 74-85. 

Crais, E., Douglas, D. & Campbell, C. (2004). The intersection of gestures and 

intentionality. Journal of Speech, Language and Hearing Research, 47, 678-694. 

Crais, E., & Roberts, J. (2003). Assessing communication skills. In M. Mclean, M. Wolery, 

& D. Bailey (Eds.), Assessing infants and preschoolers with special needs (3rd ed., pp. 345- 411). 

Upper Saddle River, NJ: Prentice Hall. 

Dawson, G. & Osterling, J. (1997). Early intervention in ASD. In M. Guralnick (Ed.), The 

effectiveness of early intervention (pp. 307-326). Baltimore, MD: Paul H. Brookes Publishing Co., 

Inc. 

Dawson, G., Rogers, S., Munson, J., Smith, M., Winter, J., Greenson, J., Donaldson, A., & 

Varley, J. (2009). Randomized, controlled trial of an intervention for toddlers with autism: the Early 

Start Denver Model. Pediatrics, 125(1), 17-23. 



 

 

96 

Dawson, G., Estes, A., Munson, J., Schellenberg, G., Bernier, R., & Abbott, 

R. (2007). Quantitative assessment of autism symptom-related traits in probands and parents: 

Broader Phenotype Autism Symptom Scale. Journal of Autism and Developmental 

Disorders, 37, 523–536. 

 Eadie, P., Ukoumunne, O., Skeat, J., Prior, M., Bavin, E., Lesley Bretherton, and Sheena 

Reilly. Assessing early communication behaviours: structure and validity of the Communication 

and Symbolic Behaviour Scales—Developmental Profile (CSBS-DP) in 12-month-old infants. 

International Journal of Language & Communication Disorders 2010 45:5, 572-585.  

Elsabbagh, M., Andravizou, A., & Johnson, M. (2009). Getting answers from babies with 

autism. Trends in Cognitive Science, 14, 81-87. 

Estes, Zwaigenbaum, Gu, St. John, Paterson, Hazlett, Botteron, Dager, Schultz, 

Kostopoulos, Evans, Dawson, Eliason, Alvarez, Piven (in preperation). Changes in early behavior 

from 6 to 24 months in infants at risk for autism spectrum disorders. Unpublished manuscript. 

Fenson, L., Dale, P.S Reznick, J.S Thal, D., Bates, E., Hartun, J., Pethick, S. (1994). 

Variability in early communicative development.Monographs of the Society of Research in Child 

Development, 59.  

Filipek, P. A., Accardo, P. J., Baranek, G. T., Cook, E. H., Dawson, G., Gordon, B., Gravel, 

J. S., et al. (1999). The screening and diagnosis of autistic spectrum disorders. Journal of autism 

and developmental disorders, 29(6), 439-484. University of California, Irvine 92717, USA.  

Folstein, S., & Rutter, M. (1977). Infantile autism: A genetic study of 21 twin pairs. Journal 

of Child Psychology and Psychiatry, 18(4), 297-321. 

Fombonne, E. (2009). Epidemiology of pervasive developmental disorders. Pediatric 

Research, 65(6), 591-598. 



 

 

97 

Goldberg, W.A., Jarvis, K.L., Osann, K., Laulhere, T.M., Struab, C., Thomas, E., Filipek P., 

& Spence, M.A. (2005). Brief report: early social communication behaviors in the younger siblings 

of children with autism. Journal of Autism and Developmental Disorders, 3, 657-664. 

Goldring, Thompson & Rogers, S., 2008 

Harris, S. L., & Handleman, J. S. (2000). Age and IQ at intake as predictors of placement 

for young children with autism: A four- to six-year follow-up. Journal of Autism and 

Developmental Disorders, 30(2), 137– 142. 

Harris & Weiss, 1998 

Halle, J.W. (1987). Teaching language in the natural environment: an analysis of 

spontaneity. Journal of the Association for Persons with Severe Handicaps, 12, 28–37. 

Hudry, K., Leadbitter, K., Temple, K., Slonims, V., McConachie, H., Aldred, C., & ... 

Charman, T. (2010). Preschoolers with autism show greater impairment in receptive compared with 

expressive language abilities. International Journal of Language & Communication Disorders, 

45(6), 681-690. doi:10.3109/13682820903461493 

Huttenlocher, Janellen Solso, Robert L. (Ed), (1974). Theories in cognitive psychology: The 

Loyola Symposium.,Oxford, England: Lawrence Erlbaum, xi, 386 pp. 

Hsu, H., Fogel, A., & Messinger, D. S. (2001). Infant nondistress vocal- ization during 

mother–infant face-to-face interaction: Factors associated with quantitative and qualitative 

differences. Infant Behavior & Devel- opment, 24, 107–128. 

Ibanez, L. V., Messinger, D. S., Newell, L., Lambert, B., & Sheskin, M. (2008). Visual 

disengagement in the infant siblings of children with an autism spectrum disorder (ASD). Autism 

the international journal of research and practice, 12(5), 473-85. Sage Publications. 



 

 

98 

Iverson, J., & Wosniak, R.H. (in press). Variation in vocal-motor development in infant 

siblings of children with autism. Journal of Autism and Developmental Disorders. 

Jones, E., Feeley, K. (2007). Teaching Spontaneous Responses to Young Children with 

Autism. Journal of Applied Behavioral Analysis, 40 (3), 565-570.  

Kanner L. (1943) Autistic disturbances of affective contact. Nervous Child (2), 217-250. 

Kaplan, B., & Werner H. (1963). Symbol formation: An organismic-developmental 

approach to language and the expression of thought. New York: John Wiley & Sons, Inc. 

Landa, R., & Garrett-Meyer, E. (2006). Development in infants with autism spectrum 

disorders: a prospective study. Journal of Child Psychology & Psychiatry, 7(6), 629-638. 

Landa, R.J., Holman, K.C., & Garrett-Mayer, E. (2007). Social and communication 

development in toddlers with early and later diagnosis of autism spectrum disorders. Archives of 

General Psychiatry, 64(7), 853-864. 

Landry & Bryson (2004) Journal of Child Psychology and Psychiatry 45:6 (2004), pp 1115–

1122 

Lavelli, M., & Fogel, A. (2005). Developmental changes in the relationship between the 

infant’s attention and emotion during early face-to-face communication: the 2-month transition. 

Developmental Psychology, 41(1), 265–280. 

Le Couteur, A., Lord, C., & Rutter, M. (2003). The Autism Diagnostic Interview: Revised 

(ADI-R). Los Angeles: Western Psychological Services. 

Leonard, L. B., Camarata, S. M., Rowan, L. E., & Chapman, C. (1982). The communicative 

functions of lexical usage by language impaired children.Applied PsychoLinguistics, 3, 109-125. 



 

 

99 

Lichtenstein. P, Calrstrom, E & Rastam, M. (2010). The Genetics of Autism Spectrum 

Disorders and RElated Neuropsychatric Disorders in Childhood. American Journal of Psychiatry 

2010; 167:1357–1363. 

Lord C, Rutter M, Couteur A: Autism Diagnostic Interview-Revised: a revised version of a 

diagnostic interview for caregivers of individuals with possible pervasive developmental disorders. 

J Autism Dev Disord 1994; 24(5):659-685  

Lord, C., Risi S., & Pickles, A. (2004). Trajectory of language development in autism 

spectrum disorders. In M. Rice & S. Warren (Eds.), Developmental Language Disorders (pp. 7-29). 

Mahwah, NJ; Erlbaum. 

Losh, M., Childress, D., Lam, K., & Piven, J. (2008). Defining key features of the broad 

autism phenotype: a comparison across parents of multiple- and single-incidence autism 

families. American journal of medical genetics Part B Neuropsychiatric genetics the official 

publication of the International Society of Psychiatric Genetics, 147B(4), 424-433. 

Luyster, R., & Lord, C., (2009). Word learning in children with autism spectrum disorders. 

Developmental Psychology, 45(6), 1774-86. 

Lyytinen, P., Laakso, M., Poikkeus, A., & Rita, N. (1999). The development and predictive 

relations of play and language across the second year. Scandinavian Journal of Psychology, 40(3), 

177–86. 

Lyytinen, P., Poikkeus, A., Laakso, M., Eklund, K., & Lyytinen, H. (2001). Language 

development and symbolic play in children with and without familial risk of dyslexia. Journal of 

Speech, Language, and Hearing Research, 44, 873–885. 



 

 

100 

Maestro, S., Muratori, F., Cavallaro, M., Pei, F., Stern, D., Golse, B., & Palacio-Espada, F. 

(2002).  Attentional skills during the first 6 months of age in autism spectrum disorder. Journal of 

the American Academy of Child & Adolescent Psychiatry, 41(10), 1239–45. 

Mancil, G.R. (2006). Functional communication training: A review of the literature related 

to children with autism. Education and Training in Developmental Disabilities, 41(3), 213-224. 

Mars, A., Mauk, J., & Dowrick, P. (1998) Symptoms of pervasive developmental disorders 

as observed in prediagnostic home videos of infants and toddlers. The Journal of Pediatrics, 132(3), 

500-504. 

McCatherine, R.B., Yoder, P.,  & Warren, S.F. (1996). Prelinguistic predictors of later 

langauge development. In K.N Cole, P.S Dale & D.J Thal (Eds.). Communication and language 

intervention series: Vol1 Causes and effects in communication and language intervention. 

Baltimore: Paul H. Brookes Publishing Co.  

McCathren, R., Yoder, P., & Warren, S. (1999). The relationship between prelinguistic 

vocalization and later expressive vocabulary in young children with developmental delays. Journal 

of Speech, Language, and Hearing Research, 42, 915-924. 

Mccune, L. (1995). A normative study of representational play in the transition to language. 

Developmental Psychology, 31(2), 198-206. 

McLean, J.E., McLean L.K., Brady, N.C., & Etter, R. (1991). Communication profiles of 

two types of gesture using nonverbal persons with severe to profound mental retardation. Journal of 

Speech, Language, and Hearing Research, 34(2), 294-308. 

McLean, L. K., Brady, N. C., & McLean, J. E. (1996). Reported communication abilities of 

individuals with severe mental retardation. American journal of mental retardation AJMR, 100(6), 

580-589. 



 

 

101 

Merin, N.; Young, G.S.; Ozonoff, S.; Rogers, S.J. (2007). Visual fixation patterns during 

reciprocal social interaction distinguish a subgroup of 6-month-old infants at-risk for autism from 

comparison infants. Journal of Autism and Developmental Disorders, 37, 108-121. 

Messinger, D., Young, G., Ozonoff, S., Dobkins, K., Carter, A., Zwaigenbaum, L., Landa, 

R., Charman, T., Stone, W., Constantino, J., Hutman, J., Carver, L., Bryson, S., Iverson, J., Strauss, 

M., Rogers, S., Marian Sigman. Beyond Autism: A Baby Siblings Research Consortium Study of 

High-Risk Children at Three Years of Age. Journal of the American Academy of Child & 

Adolescent Psychiatry . March 2013, 2 (3); 300-308. DOI: 10.1016/j.jaac.2012.12.011) 

Mullen, E. M. (1995). Mullen Scales of Early Learning (AGS ed.). Circle Pines, MN: 

American Guidance Service Inc. 

Mundy P., Sigman M., Kasari C. (1994). Joint attention, developmental level, and symptom 

presentation in autism. Dev Psychopathol. 1994;6:389-401. 

Mundy, P. (1995). Joint attention, social-emotional approach in children with autism. 

Development and Psychopathology, 7, 63-82. 

Muratori, F., & Maestro, S. (2007). Autism as a downstream effect of primary difficulties in 

intersubjectivity interacting with abnormal development of brain connectivity Filippo Muratori & 

Sandra Maestro. International Journal for Dialogical Science, 2(1), 93–118.  

Murray, D., Creaghead, N., Manning-Courtney, P., Shear, P., Bean, J., & Prendeville, J. 

(2008). The relationship between joint attention and language in children with autism spectrum 

disorders. Focus on Autism and Other Developmental Disabilities, 23(1), 5-14. 

Osterling, J., Dawson, G., & Munson, J. (2002). Early recognition of one year old infants 

with autism spectrum disorder versus mental retardation: A study of first birthday party home 

videotapes. Development and Psychopathology, 14, 239–252. 



 

 

102 

Osterling, J., & Dawson, G. (1994). Early recognition of children with autism: a study of 

first birthday home videotapes. Journal of Autism and Developmental Disorders, 24, 247-257. 

Ozonoff S, Iosif A, Young GS, Hepburn S, Thompson M, Colombi C, Cook IC, Werner E, 

Goldring S, Baguio F, Rogers SJ (2011). Onset patterns in autism: correspondence between home 

video and parent report. Journal of American Academy of Child Adolescent Psychiatry, 50(8):796-

806. 

Ozonoff S, Young GS, Carter A, et al. Recurrence Risk for Autism Spectrum Disorders: A 

Baby Siblings Research Consortium Study. Pediatrics. 2011; 128 (3) e488-95. 

Ozonoff, S., Goodlin-Jones, B., Solomon, M. (2005). Evidence Based Assessment of 

Autism Spectrum Disorders in Children and Adolescents. Journal of Clinical Child and Adolescent 

Psychology, 34 (3), 523-540.  

Ozonoff, S., Macari, S., Young, G.S., Goldring, S., Thompson, M., & Rogers, S.J. (2008). 

Atypical object exploration at 12 months of age is associated with autism in a prospective sample. 

Autism, 12(5), 457-472. 

Ozonoff S, Rogers S, Sigman, M, . Infants at risk of ASD: A longitudinal study. Atlanta, 

GA. Paper presented at the Biennial meeting of the Society for Research in Child Development; 

2005. (paper presented) 

Ozonoff, S., Young, G., Carter, A, Messinger, D., Yirmiya, N., & Snow, C. (1977). The 

development of conversation between mothers and babies. Journal of Child Language, 4, 1-22. 

Paavola, L., Kunnari, S. and Moilanen, I. (2005), Maternal responsiveness and infant 

intentional communication: implications for the early communicative and linguistic development. 

Child: Care, Health and Development, 31: 727–735. doi: 10.1111/j.1365-2214.2005.00566.x 



 

 

103 

Paul, R., Fuerst, Y., Ramsay, G., Chawarska, K. and Klin, A. (2011), Out of the mouths of 

babes: vocal production in infant siblings of children with ASD. Journal of Child Psychology and 

Psychiatry, 52: 588–598. doi: 10.1111/j.1469-7610.2010.02332.x 

Potter, C., & Whittaker, C. (2001) Prompting for Spontaneous Communication. In Enabling 

Communication in Children with Autism (pp85-95). London: Jessica Kingley Publishers.  

Prizant, B.M., Schuler, A.L. Wetherby, A. M., and Rydell, P. (1997). Enhancing language 

and communication: Language approaches. In D. Cohen & F. Volkmar (Eds.), Handbook of autism 

and pervasive developmental disorders Second Edition). New York: Wiley. Schuler, A.L., 

Wetherby, A.M. & Prizant, B.M. (1997). Enhancing language and communication: Prelanguage 

approaches. In D. Cohen & F. Volkmar (Eds.), Handbook of autism and pervasive developmental 

disorders (2nd Ed.) 

Prizant & Rydell, P.J (1993). Assessment and intervention considerations for 

unconventional verbal behavior. In J. Reichle & D. Wacker (Eds.) Communicative alternatives to 

challenging behavior: Integrating functional assessment and intervention strategies (pp. 263-297).  

Reichle, J. & Johnston, S. (1999). Teaching Conditional Use of Communicative Requests to 

Two School-Age Children with Severe Developmental Disabilities. Language, Speech, and Hearing 

Services in the Schools (30), 324-334. 

Rowland, C. (2004). Communication matrix manual. Retrieved from 

www.communicationmatrix.org handbook. 

Rom, A., & Bliss, L. S. (1981). A comparison of verbal communicative skills of language 

impaired and normal speaking children. Journal of Communication Disorders, 14(2), 133-140. 

Saint-Georges C, Mahdhaoui A, Chetouani M, Cassel RS, Laznik M-C, et al. (2011) Do 

Parents Recognize Autistic Deviant Behavior Long before Diagnosis? Taking into Account 



 

 

104 

Interaction Using Computational Methods. PLoS ONE 6(7): e22393. 

doi:10.1371/journal.pone.0022393 

Sheinkopf, S., & Siegel, B. (1998). Home-based behavioral treatment of young children 

with autism. Journal of Autism and Developmental Disorders, 28(1), 15-23. 

Shumway, S., & Wetherby, A. M. (2009). Communicative acts of children with autism 

spectrum disorders in the second year of life. Journal of Speech, Language and Hearing Research, 

52(5), 1139-1156. American Speech-Language-Hearing Assn. 

Sparrow, Balla, & Cicchetti, 1984 - http://www.mendeley.com/research/vineland-adaptive-

behavior-scales/ 

Stern, A. (1989). Emotions and emotional communication in infants. American 

Psychologist, 44(2), 112-119. doi: 10.1037/0003-066X.44.2.112 

Stoel-Gammon, C. (1998). Sounds and words in early language acquisition: The relationship 

between lexical and phonological development. In R. Paul (Ed.), Exploring the speech-language 

connection (Vol. 8, pp. 25-52). Paul H. Brooks Publishing Co. 

Stone, W. L., Ousley, O. Y., & Littleford, C. D. (1997). Motor imitation in young children 

with autism: what’s the object? Journal of Abnormal Child Psychology,25(6), 475-485. 

Stone, W. L., & Yoder, P. J. (2001). Predicting spoken language level in children with 

autism spectrum disorders. Autism the international journal of research and practice, 5(4), 341-

361. 

Stone, W. L., & Caro-Martinez, L. M. (1990). Naturalistic observations of spontaneous 

communication in autistic children. Journal of Autism and Developmental Disorders, 20(4), 437-

453. 



 

 

105 

Tamis-LeMonda CS, Bornstein MH, Baumwell L. Maternal responsiveness and children’s 

achievement of language milestones. Child Development 2001; 72(3): 748-767. 

Tomasello, M. (2000). The social-pragmatic theory of word learning. Pragmatics, 10(4), 

401-413.   

Tomasello, Michael. 2001. Perceiving intentions and learning words in the second year of 

life. In Michael Tomasello and Elizabeth Bates (eds.), Language Development. The Essential 

Readings, 111-128. 

Toth, K., Dawson, G., Meltzoff, A., Greenson, J., & Fein, D. (2006, June). Early social and 

communication impairments in young siblings of children with autism. Presented at the annual 

International Meeting for Autism Research, Montreal, Canada. 

Toth, K., Dawson, G., Meltzoff, A. N., Greenson, J., & Fein, D. (2007). Early social, 

imitation, play, and language abilities of young non-autistic siblings of children with autism. 

Journal of Autism and Developmental Disorders, 37(1), 145-157. 

Trevarthen, C., & Daniel, S. (2005). Disorganized rhythm and synchrony: early signs of 

autism and rett syndrome. Brain Development, 27(1), S25-S34. 

Tronick, E. (1989). Emotions and emotional communication in infants. American 

Psychologist, 44, 112-119. 

Warren, S., & Yoder, P. (1998). Facilitating the transition from preintentional to intentional 

communication. In A. Wetherby, S. Warren, & J. Reichle (Eds.), Transitions in prelinguistic 

communication (pp. 365-384). Baltimore, MD: Paul H. Brookes Publishing Co., Inc. 

Watt, N., Wetherby, A., & Shumway, S. (2006). Prelinguistic predictors of language 

outcome at 3 years of age. Journal of Speech, Language, & Hearing Research, 49, 1224-1237. 



 

 

106 

Weiss, M., & Harris, S. (2001). Teaching social skills to people with autism. Behavior 

Modification, 25(5), 785-803. 

Werner, E., Dawson, G., Osterling, J., & Dinno, N. (2000). Brief report: Recognition of 

autism spectrum disorder before one year of age: a retrospective study based on home videotapes. 

Journal of Autism and Developmental Disorders, 30(2), 157-162. 

Werner, E., & Dawson, G. (2005). Validation of the phenomenon of autistic regression 

using home videotapes. Archives of General Psychiatry, 62(8), 889-895. 

Wetherby, A., Goldsten, H., Cleary, J., Allen, L., Kublin, PhD (2003). Early Identification 

of Children with Communication: Concurrent and Predictive Validity of the CSBS Developmental 

Profile. Infants and Young Children. 16 (2).  

Wetherby, A., Brosnan-Maddox, S., Peace, V., & Newton, L., (2008). Validation of the 

Infant-Toddler Checklist as a broadband screener for autism spectrum disorders from 9 to 24 

months of age. Autism, 12(5), 487-511. 

Wetherby, A., Goldstein, H., Cleary, J., Allen, L., & Kublin, K. (2003). Early identification 

of children with communication delays: concurrent and predictive validity of the CSBS 

Developmental Profile. Infants and Young Children, 16, 161-174. 

Wetherby, A. M., & Prutting, C. A. (1984). Profiles of communicative and cognitive-social 

abilities in autistic children. Journal Of Speech And Hearing Research, 27(3), 364-377. 

Wetherby, A., & Prizant, B. (1992). Profiling young children’s communicative competence. 

In S. Warren & J. Reichles (Eds.), Causes and effects in communication and language intervention 

(pp. 217-253). Baltimore, MD: Paul H. Brookes Publishing Co., Inc. 

Wetherby, A. & Prizant, B. (2002). Communication and symbolic behavior scales 

developmental profile--first normed edition. Baltimore, MD: Paul H. Brookes Publishing Co., Inc. 



 

 

107 

Wetherby, A., Reichle, J., & Pierce, P. (1998). Transition to symbolic communication. In A. 

Wetherby, S. Warren, & J. Reichle (Eds.), Transitions in prelinguistic communication (pp. 197-

232). Baltimore, MD: Paul H. Brookes Publishing Co., Inc. 

Wetherby, A., Warren, S., & Reichle, J. (1998). Introduction to transitions in prelinguistic 

communication. In A. Wetherby, S. Warren, & J. Reichle (Eds.), Transitions in prelinguistic 

communication (pp. 1-14). Baltimore, MD: Paul H. Brookes Publishing Co., Inc. 

Wetherby, A., Yonclas, D., & Bryan, A. (1989). Communicative profiles of handicapped 

preschool children: implications for early identification. Journal of Speech and Hearing Disorders, 

54, 148-158. 

Wilcox, M (1993, November), Issues regarding language readiness in young children with 

developmental disabilities. Paper presented to annual convention of ASHA, Aneheim, CA. 

Woods, J., & Wetherby, A. (2003). Early Identification of and Intervention for Infants and 

Toddlers Who Are at RIsk for Autism Spectrum Disorder. Language, Speech & Hearing Services in 

Schools; Jul 2003; 34, 3.  

Yirmiya, N., Gamlieli, I., Pilowsky, T., Feldman, R., Baron-Cohen, S., & Sigman, M. 

(2006).The development of siblings of children with autism at 4 and 14 months: social engagement, 

communication and cognition. Journal of Child Psychology and Psychiatry, 47, 511-523. 

Yoder, P., Warren, S., McCathren, R., & Leew, S. (1998). Does adult responsivity to child 

behavior facilitate communication development? In A. Wetherby, S. Warren, & J. Reichle (Eds.), 

Transitions in prelinguistic communication (pp. 39-58). Baltimore, MD: Paul H. Brookes 

Publishing Co., Inc. 



 

 

108 

Young GS, Merin N, Rogers SJ, Ozonoff S. Gaze behavior and affect at 6-months: 

Predicting clinical outcomes and language development in typically developing infants and infants 

at-risk for autism. Developmental Science in press. 

Zwaigenbaum, L., Bryson, S., Carver, L., Constantino, J., Dobkins, K., Hutman, T., Iverson, 

J.,…Stone, W. (2011). Recurrence risk for autism spectrum disorders: a baby siblings research 

consortium study. Pediatrics, 128(3), 488-495. 

Zwaigenbaum, L., Bryson, S., Rogers, T., Roberts, W., Brian, J., & Szatmari, P. (2005). 

Behavioral manifestations of autism in the first year of life. International Journal of Developmental 

Neuroscience, 23, 143-152. 

Zwaigenbaum, L., Thurm, A., Stone, W., Baranek, G.T., Bryson, S., Iverson, J., Kau, A.. 

Sigman, M. (2007). Studying the emergence of autism spectrum disorders in high risk infants: 

methodological and practical issues. Journal of Autism and Developmental Disorders, 37(3), 466-

480. 

  



 

 

109 

Footnotes 

     1The IBIS (Infant Brain Imaging Study) Network is an NIH funded Autism Center of 

Excellence.  Current members of the Infant Brain Imaging Study Network, listed in alphabetical 

order, include Kelly Botteron (Washington University), Chad Chappell (University of North 

Carolina), Louis Collins (Data Coordinating Center, Montreal Neurological Institute), John 

Constantino (Washington University), Stephen Dager (University of Washington), Annette 

Estes (Behavioral Core, University of Washington), Alan Evans (Data Coordinating Center, 

Montreal Neurological Institute), Lisa Flake (Washington University), Guido Gehrig (Image 

Processing Core, University of Utah), Hongbin Gu (Statistical Analysis Core, Univeristy of 

North Carolina), Heather Hazlett (University of North Carolina), Penelope Kostopoulos (Data 

Coordinating Center, Montreal Neurological Institute), Robert McKinstry (Washington 

University), Sarah Paterson (Children’s Hospital of Philadelphia), Bruce Pike (Data 

Coordinating Center, Montreal Neurological Institute),  Joseph Piven (University of North 

Carolina), Robert Schultz (Children’s Hospital of Philadelphia), Dennis W.W. Shaw (University 

of Washington), Martin Styner (University of North Carolina), Patrick Sullivan (Genetics 

Analysis Core, University of North Carolina), Fred Wright (Genetics Analysis Core, University 

of North Carolina), and Lonnie Zwaigenbaum (University of Alberta). 

 

 


