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Abstract 
Presently there is limited research to suggest efficacious interventions for 
infants at-risk for autism. Pivotal response treatment (PRT) has empirical 
support for use with preschool children with autism, but there are no 
reports in the literature utilizing this approach with infants. In the current 
study, a developmental adaptation of PRT was piloted via a brief parent 
training model with three infants at-risk for autism. Utilizing a multiple 
baseline design, the data suggest that the introduction of PRT resulted in 
increases in the infants’ frequency of functional communication and 
parents’ fidelity of implementation of PRT procedures. Results provide 
preliminary support for the feasibility and utility of PRT for very young 
children at-risk for autism. 

Keywords: Early intervention, Pivotal response treatment, Parent 
education, Infant siblings 

Go to: 
Introduction 
The genetic risk associated with autism is considered to be quite 
significant, with concordance rates in identical twin pairs of approximately 
60 % for autism and 90 % for disorders on the autism spectrum (Veenstra-
Vanderweele and Cook 2003; Dawson 2008), with siblings at a 
significantly higher risk than the general population (Bailey et al. 1996; 
Landa and Garrett-Mayer 2006; Zwaigenbaum et al. 2007). Siblings are 
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also at an increased risk for developing features of the broader autism 
phenotype (BAP; Bailey et al. 1998; Constantino et al. 2006; Folstein et al. 
1999; Losh et al. 2008) and other psychiatric and developmental problems 
(Landa et al. 1991, 1992; Pickles et al. 2000; Piven et al. 1997; Ruser et al. 
2007; Smalley et al. 1995). Consequently, as infant siblings of children 
with Autism Spectrum Disorders (ASD) are followed prospectively at 
research centers across the country and internationally, emerging 
developmental vulnerabilities are identified months or years before these 
children would typically be referred for clinical evaluation (Zwaigenbaum 
et al. 2009). These concerns warrant referral for intervention, yet there is a 
critical need for research regarding evidence-based treatments for infants 
at risk for ASD as empirically supported interventions have not yet been 
clearly identified (Boyd et al. 2010; Chawarska et al. 2008; Dawson 2008). 

It has been well-established through retrospective research methods that 
abnormalities in development associated with autism become apparent by 
as early as 12 months of age (Baranek 1999; De Giacomo and Fombonne 
1998; Maestro et al. 2001; Osterling et al. 2002). Prospective studies of 
infant siblings of children with autism also provide documentation of 
impairments in the first 2 years of life (Cassel et al. 2007; Ozonoff et al. 
2008; Zwaigenbaum et al. 2005). Furthermore, based on recent evidence 
of prospective studies of infant siblings of children with ASD (infants at-
risk), the earliest clearly predictive symptoms appear to emerge by 12 
months of age (e.g., Rogers 2009; Ozonoff et al. 2010; Paul et al. 2011). 
Though at 12 months of age infants at-risk who will go on to develop ASD 
cannot always be reliably differentiated from infants who will have either 
transient or persistent language or cognitive impairment but not ASD; 
these delays warrant intervention based on the infant’s high risk status. In 
particular, several studies have noted a developmental deceleration for 
infants at-risk between 12 and 24 months of age, including groups of 
children who do not go on to develop ASD, indicating an overall 
vulnerability for infants at-risk as a group (Brian et al. 2008; Landa and 
Garrett-Mayer 2006; Stone et al. 2007). This time period also corresponds 
to a typical developmental shift to more advanced forms of social-
communication which may fail to develop for some infants in this cohort. 
These patterns of developmental slowing beginning at 12 months of age 
further suggest that this period may be a critical time for intervention to 
boost social and communication skills for infants at-risk prior to full 
syndrome expression of ASD. 

Rationale for Intervention with Infants and Toddlers 



Numerous studies document the efficacy of early intervention in preschool 
children with ASD, and there is emerging evidence that these techniques 
are also beneficial for toddlers with ASD (Dawson et al. 2010; Vismara 
and Rogers 2008). The literature suggests that some children may even be 
able to overcome many of their symptoms of autism with early 
intervention (Dawson and Osterling 1997; Harris and Handleman 2000; 
Harris and Weiss 1998; Koegel et al. 2006; McEachin et al. 1995; 
Sheinkopf and Siegel 1998; Volkmar et al. 2004). Analysis of 
developmental trajectories of young children participating in early 
intervention confirms the importance of initiating intervention before the 
gap between the child and typical peers is large (Koegel et al. 2006) due to 
greater opportunity to alter a child’s developmental trajectory toward a 
more typical path. Thus, intervening with children who are “at-risk” for 
developing ASD, but do not yet exhibit full syndrome expression, is likely 
to provide the greatest advantages from intervention (Dawson 2008). 

Rationale for Pivotal Response Treatment Approach 

Pivotal response treatment (PRT; Koegel et al. 1999) is an evidence-based 
manualized intervention for individuals with ASD and one of 10 
comprehensive model programs for children with autism identified by the 
National Research Council (2001). PRT is an intervention approach deeply 
rooted in the principles of Applied Behavior Analysis (ABA) and also 
shares general instructional strategies with other empirically supported 
naturalistic behavioral programs, such as incidental teaching (Hart and 
Risley 1968), mand-model (Warren et al. 1984), Early Start Denver Model 
(Dawson et al. 2010), natural language paradigm (Koegel et al. 1987), and 
Prelinguistic Milieu Teaching (Yoder and Stone 2006). PRT places explicit 
emphasis on targeting “pivotal” areas which are likely to impact broad 
areas of functioning. For instance, the pivotal area of motivation is targeted 
by using specific behavioral procedures which are designed to increase a 
child’s motivation to interact with others. Thus, consistent with the social 
motivation hypothesis that impairments in ASD may be related to early 
failure to assign appropriate reward value to social stimuli (e.g., Dawson et 
al. 2005), PRT aims to address these core deficits in social motivation 
(Koegel et al. 1987) and alter the child’s developmental trajectory toward a 
more typical path by providing supplemental learning opportunities which 
enhance the reward properties of social communication interactions. Given 
the empirical research demonstrating the efficacy of the motivational PRT 
procedures in improving social and communication skills in older children 
with autism (Koegel and Koegel 2006; Koegel et al. 1987, 1999) and 



emerging evidence for the utility of naturalistic-behavioral procedures with 
infants and toddlers who demonstrate early signs of ASD (Dawson et al. 
2010; Vismara and Rogers 2008), there is a need for further research aimed 
at systematically applying the PRT framework in a manner appropriate for 
infant siblings of children with autism. 

The current study examined the application of a developmentally 
appropriate downward extension of PRT, delivered via a parent education 
model for infant siblings of children with ASD at 12 months of age. 
Specifically, we evaluated the program’s preliminary efficacy, in terms of 
(a) whether the application of PRT for infants could increase the frequency 
of functional communication attempts made by these children, and (b) 
whether a brief parent training intervention would be effective in teaching 
parents how to elicit more frequent functional communication from their 
children. Additionally, to address acceptability, we also examined parental 
satisfaction with the program. 

Go to: 
Method 
Participants 

Participants were recruited from an ongoing prospective study of infant 
siblings of children with an ASD through a large University Medical 
Center. Given the challenges in accurately predicting with current methods 
which children at 12 months of age will go on to receive an ASD diagnosis 
later on, children were selected regardless of degree of apparent 
developmental concern. The first three consecutive infants at 12 months of 
age were offered the opportunity to take part in the pilot study and all three 
families consented to participate. All infants were administered the Mullen 
Scales of Early Learning (Mullen 1995) and the Autism Diagnostic 
Observation Schedule-Toddler module (ADOS-T; Luyster et al. 2009) at 
12 months of age (see below, developmental testing). Participant 
characteristics and the results of these measures are outlined in Table 1. 
Based on developmental testing and clinical observation during routine 
evaluation, Child 1 and 2 demonstrated significant clinical concerns at 12 
months of age, while subthreshold social and communication delays were 
noted for Child 3. 
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!  
Table 1 
Results of developmental testing at 12 months of age !
Child 1 
Child 1 was the full biological sibling of a 4-year-old child diagnosed with 
Autistic Disorder. At 12 months, Child 1 presented with numerous 
symptoms of ASD. He demonstrated significant delays in both receptive 
and expressive language as evidenced by low scores on the Receptive and 
Expressive Language subscales on the Mullen, as well as poor responsivity 
to adults and infrequent initiation of communication during the ADOS 
(See Table 1). Child 1 rarely vocalized, and did not use gestures, pointing, 
giving, or eye contact for communicative purposes. He also evidenced 
some unusual sensory interests, including prolonged unusual visual regard 
for objects. 

!
Child 2 
Child 2 was the full biological sibling of a 5-year-old child diagnosed with 
Pervasive Developmental Disorder - Not Otherwise Specified (PDD-
NOS). Child 2 demonstrated significant vulnerabilities in social and 
language domains at 12 months (See Table 1). In particular, Child 2 had 
delays in expressive language on both the Mullen and ADOS, as he 
vocalized infrequently, using primarily single-syllable sounds. He also 
rarely initiated interactions with others, and did not regularly use eye 
contact, reaching, or vocalizations to communicate. He did not readily 
respond to bids from others for interactions. In addition, Child 2 also 
evidenced hand-flapping and repetitive bouncing. 

!
Child 3 
Child 3 was the full biological sibling of an 8-year-old child diagnosed 
with PDD-NOS. Child 3 performed in the average range on developmental 
measures, and evidenced subthreshold areas of concern on the ADOS (See 
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Table 1). Child 3 engaged in frequent babbling as well as social 
referencing and initiated joint attention. However, Child 3 did not 
demonstrate pointing or gesture use (other than a communicative reach), 
and did not clearly show or give objects to others. He also demonstrated 
some brief finger posturing. 

Procedures 

!
Design 
The study utilized a multiple baseline across participants design, with 2, 3, 
and 4 weeks of baseline sessions collected for Child 1, 2, and 3, 
respectively. Subsequent to baseline data collection, intervention consisted 
of 10 1-h parent education sessions, occurring approximately weekly, over 
the course of 3 months (between approximately 12 and 15 months of age), 
with eight clinic and two home sessions. Data were also collected at post-
intervention, approximately 1 week after the final intervention session, 
when the child was 15 months of age. 

!
Data Collection 
Videotaped probes were collected during baseline, clinic treatment 
sessions 2 through 8, and post-treatment phases for behavioral coding of 
the primary dependent variable. The first parent education session, as well 
as the two in-home sessions were not videotaped, as these were primarily 
psychoeducational in nature (e.g., introducing PRT) or focused on 
generalization (e.g., setting up the home for success). 

To establish the frequency of child communicative attempts prior to 
intervention, during baseline sessions at the clinic parents were asked to 
play with their child in a room with age-appropriate toys and to attempt to 
elicit communication from their child for 10 min. To capture the frequency 
of child communication during clinic parent education sessions 2 through 
8, the first 10 min during which the child was consistently provided with 
opportunities to respond (i.e., extended verbal discussion of techniques or 
review of materials between parent and clinician was not occurring) were 
analyzed. As both the parent and clinician were present and interacting 
with the child during parent education sessions, communicative bids to 
either the parent or clinician were analyzed. Subsequent to intervention, at 
the age of 15 months, a post-treatment probe was collected for each 
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parent–child dyad to assess child communication and parent 
implementation of intervention strategies. 

In addition, to assess parent acquisition of PRT skills during the course of 
parent training and to provide supplemental information regarding parent 
independent implementation of the skills learned the prior week and 
associated child functional communication, weekly 10-min video 
generalization probes of parent independent implementation of PRT 
techniques were collected at baseline, weekly, and at post-treatment. 

Intervention 

!
PRT for Infants 
As described in the introduction, PRT directly incorporates underlying 
principles of ABA and shares empirically validated instructional strategies 
with other established and extensively researched behavioral programs. 
The general approach for using PRT procedures to teach social 
communication by targeting the pivotal area of motivation is described by 
Koegel et al. (1987). Specifically, intervention incorporated the following 
individually validated motivational procedures: (a) following the child’s 
choice of stimulus materials used to elicit communication, (b) providing 
clear prompts for communication, (c) interspersal of maintenance and 
acquisition tasks, (d) immediate and contingent reinforcement, (e) the use 
of natural reinforcers that are directly and functionally related to the 
interaction, and (f) reinforcing goal-directed communicative attempts. A 
new manual was adapted with lessons, worksheets, and assignments 
addressing the six motivational procedures (above described) consistent 
with PRT, with specific examples of how these principles apply to teaching 
social and communicative behaviors to infants. In addition to vocalizations 
and word attempts which are typically the focus of initial PRT 
intervention, target behaviors also included pointing, giving, showing, and 
other developmentally appropriate gestures. Within the ten sessions, 
lessons were also provided in regards to other pivotal areas (i.e., initiation) 
and the teaching of other types of prelinguistic social behaviors 
appropriate for infants (i.e., responding to and initiating joint attention) 
using the motivational PRT principles (see Appendix for an outline of 
topics covered in each parent education session). 

!
Format of Parent Education Sessions 



Pivotal response treatment parent training was conducted consistent with 
procedures described in the literature (e.g., Koegel et al. 2003; Gilett and 
LeBlanc 2007). Specifically, during parent education sessions, the parent 
was introduced to one PRT strategy each week and guided in practicing the 
application of the PRT techniques with the child. Sessions followed a 
“practice with feedback” format, whereby the clinician modeled the 
procedures with the child, provided opportunities for the parent to practice 
the techniques with the child, and provided constructive feedback 
regarding procedure use. For instance, when introducing the topic of 
reinforcing attempts (week 4), the clinician demonstrated several examples 
of child attempts which could be reinforced while working with the child 
directly, then instructed the parent to try prompting for child 
communication and reinforcing effortful attempts, and subsequently 
provided verbal feedback regarding correct and incorrect implementation 
of the technique. Additional clinician modeling of procedures was 
provided throughout the 1-h session as needed for clarification of 
techniques. 

Dependent Measures 

Baseline, intervention, and post-intervention video probes were coded by 
two independent coders, blind to the purposes of the study. 

!
Child Functional Communication 
Child functional communication was the primary dependent measure. 
First, in order to obtain information about the overall percent of intervals 
in which the children were using any type of functional communication, 
coders used partial interval coding to identify the presence or absence of 
any functional communicative behavior during 10-s intervals for each 10-
min probe. Specifically, they identified intervals in which the child clearly 
used eye contact, gesture, showing, giving, and/or vocalization to 
communicate to the examiner or parent. Functional communication was 
operationalized based on the literature (Openden 2005; Pierce and 
Schreibman 1997; Symon 2005) to include the use of the above described 
modes of communication, alone or in combination, with body/facial 
orientation to the adult or task, and for the purpose of communicating a 
clear message which was task-related. Responsive babbling and undirected 
vocalizations were excluded, as were gestures which occurred as part of a 
social routine but did not serve a clearly communicative purpose. 
Tantrumming, screaming, or whining were not included unless combined 



with functional communication as operationalized above (e.g., a clear 
gesture). 

To obtain supplemental information regarding the type of child 
communication utilized, for each interval in which child functional 
communication occurred, the coder subsequently identified the presence or 
absence of eye contact, vocalization, gesture, or a response in which the 
child integrated two or more means of communication. The average 
percent of intervals containing each type of communication bid across 
sessions was calculated for each child. 

!
Level of Prompting 
For each interval containing child functional communication, coders also 
identified the level of prompting used by the adult in order to calculate the 
average percentage of intervals with child communication attempts made 
in response to physical, model, and open-ended prompts as well as child 
initiations across treatment probes. The average percent of intervals 
containing each type of prompt across sessions was calculated for each 
child. For any interval which contained more than one type of prompting, 
or a child initiation as well as a prompt, the most intrusive type of prompt 
was scored. Level of prompting from most to least intrusive was 
operationalized as follows. Physical prompts were defined as any time the 
child’s body was touched or physically guided to make a response (e.g., 
physically prompting the child to give an object). Model prompts were 
defined as any time the adult provided a model of the desired behavior for 
the child to imitate (e.g., demonstrating a point, modeling a sound). Open-
ended prompts were defined as any indication from the adult that the child 
should respond which did not directly model the target behavior (e.g., 
adult holding up several items for the child to choose from or asking 
“What do you want?”). Child initiations were defined as any functional 
child communication which occurred spontaneously and was not preceded 
by any of the prompts described above. 

!
Parent Independent Implementation of PRT 
Parent fidelity of implementation of PRT was scored for generalization 
probes during and after intervention in which the parent had been asked to 
try to implement PRT independently without the clinician present. 
Standardized measures of fidelity of implementation of PRT (e.g., 



Minjarez et al. 2011; Bryson et al. 2007; Symon 2005) were adapted based 
on the developmental adaptations of the treatment protocol. For all parents, 
each 10-min probe was scored using ten 1-min intervals. For each interval, 
raters scored parents’ use of each PRT technique as either correct (parent 
used the technique correctly) or incorrect (parent did not use the technique, 
used the technique improperly, or used the technique both properly and 
improperly in the same interval). Fidelity of implementation was scored 
for the following variables: (a) follow child’s choice of stimulus materials 
(e.g., toys/objects) used to elicit communication, (b) provide clear 
opportunities to elicit communication, (c) intersperse maintenance and 
acquisition tasks, (d) use natural and contingent reinforcers, and (e) 
reinforce goal-directed communicative attempts. An overall fidelity score 
was calculated for each probe, by calculating the percent of correct 
intervals. Fidelity of implementation is considered to be 80 % correct or 
greater (Schreibman and Koegel 2005). 

!
Interobserver Agreement 
One-third of the probes, randomly selected across children and phases, 
were scored for interobserver reliability for child and parent variables. 
Percent agreement was calculated using the following formula: number of 
agreements divided by the number of agreements plus disagreements, 
multiplied by 100. For child communication, an agreement was defined as 
both raters scoring either the occurrence or nonoccurrence of child 
communication for the same interval. For type of child communication, an 
agreement was defined as both raters identifying the same type of behavior 
for the same interval (e.g., both raters identifying a gesture occurred). For 
level of prompting, an agreement was defined as both raters scoring the 
same category of prompting for the same interval (e.g., model prompt). 
For parent fidelity, an agreement was defined as both raters scoring either 
correct or incorrect for a given PRT point for the same interval. Average 
percent agreement for child communication, type of communication, level 
of prompting, and parent fidelity were 92 (range 86–100), 87 (80–100), 91 
(80–95) and, 84 % (74–100), respectively. 

!
Parent Satisfaction Questionnaire 
Following intervention, parents were asked to complete a brief anonymous 
questionnaire to assess satisfaction with the parent education provided. 
Specifically, parents rated satisfaction with their child’s progress, the skills 



taught, their likelihood to recommend the program to other families, as 
well as overall satisfaction with the program. Ratings were made on a 0–5 
Likert scale, with 0 being not satisfied and 5 very satisfied. Parents also 
provided narrative responses regarding the most and least helpful aspects 
of the intervention. 

Developmental Testing and Diagnostic Impressions at 12 and 36 months 

All assessments were administered at 12 and 36 months of age by a 
doctoral-level clinician blind to the child’s sibling status and intervention 
participation. 

!
Mullen Scales of Early Learning 
The Mullen (1995) is an individually administered comprehensive measure 
of cognitive functioning for infants and preschool children, from birth 
through 68 months. The Mullen assesses the child’s abilities and provides 
standardized scores in five domains: Visual Reception, Receptive 
Language, Expressive Language, Fine Motor skills, and Gross Motor 
skills. 

!
Autism Diagnostic Observation Schedule 
The ADOS (Lord et al. 2000) is a comprehensive, investigator-based 
procedure that places the child in naturalistic social situations demanding 
specific social and communication reactions. Behaviors are coded in the 
areas of social communication, social relatedness, play and imagination, 
and restricted and/or repetitive behaviors. The ADOS provides a DSM-IV 
based algorithm for the diagnosis of autism, ASD, and non-PDD. The 
ADOS toddler module was administered at 12 months of age. 

!
Diagnostic Outcomes at 36 Months 
Given the variability in the development of infant siblings over time, 
assessments and diagnostic outcomes at the age of 36 months were 
examined to explore the relationship in this small sample of children 
between signs and symptoms at 12 months of age, this brief pilot 
intervention, and developmental outcomes. Diagnostic outcomes were 
determined by a doctoral-level clinician with expertise in the assessment 
and diagnosis of young children who was blind to the child’s sibling status 



and intervention participation. The diagnosis reflects the clinical 
impressions of the clinician following review of all available measures. 

Go to: 
Results 
Child Communication 

All three participants demonstrated low levels of communication during 
baseline probes (See Fig. 1), averaging 0.8, 4, and 6 % of intervals for 
Child 1, 2, and 3, respectively. 

!  !
Fig. 1 
Percent of intervals with child communication across baseline, treatment, 
and post-treatment probes 
Immediately after the introduction of the PRT procedures, all children 
evidenced a clear increase in the frequency of communication during 
intervention sessions with the parent and clinician. Specifically, Child 1’s 
communication increased to 13 % of intervals during the first intervention 
session, with similar increases for Child 2 (18 %) and Child 3 (26 %) in 
the first session. Child communication during intervention sessions 
continued to increase for all participants as treatment progressed, and 
Child 2 and Child 3 demonstrated particularly dramatic responses to 
intervention procedures, with Child 2 communicating in as many as 60 % 
of intervals during Probe 9, and Child 3 in 38 % of intervals by Probe 11. 
Gains in child frequency of functional communication were maintained 
during post-treatment probes, although Child 1, who presented with the 
most significant autistic symptomatology, demonstrated more modest 
levels of communication gains at post-treatment (12 %). 

Table 2 presents supplemental information regarding the type of 
communicative bids ranging from eye contact to integrated 
communication. The numbers represent percentage of communicative bids 
that fall within a given category. Child 1 made the fewest average overall 
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communicative bids, with a fairly even distribution across communicative 
types. Both Child 2 and Child 3 predominantly integrated two or more 
communicative strategies to communicate (24 and 23 %, respectively). 

!  !!
Table 2 
Treatment phase: frequency and variety of communicative 
attemptsAverage Level of Prompting 

On average during intervention for all three children, physical prompting 
and model prompting was used relatively infrequently (see Table 3). 
Although these strategies were often used to initially teach a new type of 
communicative behavior (e.g., giving, reaching, nodding), children readily 
learned to use these skills independently. The most common type of 
prompting was the open-ended prompt which indicated to the child that a 
response was expected but did not specifically model the expected 
behavior. These prompts were used on average between 65 % (Child 3) 
and 82 % (Child 1) of the time across treatment sessions. In addition, 
environmental arrangements, communicative temptations, and contingent 
responding by parents appeared to promote independent responding. 
Initiations ranged from an average of 11 % (Child 1) to 29 % (Child 3) of 
child functional communication. Table 3 provides a summary of the 
average percentage of child communication attempts made in response to 
physical, model, and open-ended prompts as well as child initiations across 
treatment probes. 

!  !!!
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Table 3 
Treatment phase: level of promptingParent Independent Implementation 
of PRT During Treatment 

Analysis of parent fidelity of PRT implementation indicated that as parents 
were taught to implement PRT during weekly sessions with the clinician, 
they also demonstrated independent implementation of PRT during 
generalization probes taken without the clinician present (See Table 4). 
Prior to parent training, as expected, all parents demonstrated relatively 
low levels of implementation of PRT procedures (14–18 % average 
fidelity), although many parents did typically follow their child’s lead as 
shown in Table 4, with correspondingly low levels of child communication 
as well (0.8–6 % average intervals with child communication). During 
intervention, parents demonstrated more use of PRT procedures when 
working with their children independently (49–84 % average fidelity), 
although their fidelity of implementation of PRT procedures varied as they 
were learning the procedures. Despite the fact that while learning PRT 
parents did not consistently demonstrate high levels of fidelity of 
implementation, significant increases in child communication during 
parent independent implementation were noted (16–32 % average intervals 
with child communication). 

!  !!!!
Table 4 
Parent independent fidelity of implementation of PRT and associated child 
communicationParent Satisfaction 

Results of the parent satisfaction questionnaires indicated that all three 
parents reported high levels of satisfaction with the program. Specifically, 
parents gave average ratings of greater than 4 out of 5 regarding their 
satisfaction with child progress, the skills taught, likelihood of 
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recommending the program, and overall satisfaction. For example, one 
parent reported “I love the techniques. The child doesn’t get upset or 
frustrated and he accomplishes the goals. I loved it.” When asked what 
was most helpful about the treatment, parents reported “parent training” 
and “How to get my child to do the things I wanted him to do, but on his 
terms in a fun, playful way.” 

Follow-Up Developmental Testing and Diagnostic Outcomes 

Table 5 provides results of developmental testing conducted for each of the 
three children at 36 months of age as part of the ongoing prospective study 
of infant siblings of children with ASD. In addition, diagnostic outcomes 
determined by clinicians at that time are reported. Child 1 demonstrated 
developmental delays on the Mullen, a calibrated severity score in the 
autism range on the ADOS Module-1, and was given a diagnosis of 
Autistic Disorder at the age of 36 months. Child 2 and Child 3 both 
performed within the average range across domains on the Mullen, did not 
demonstrate significant autism symptomatology on the ADOS, and were 
given no clinical diagnosis at 36 months of age. 

!  !!!!!
Table 5 

Developmental testing and clinical diagnosis at 36 months of ageGo to: 
Discussion 
The purpose of this pilot study was to examine (a) whether the application 
of PRT adapted for infants could increase the frequency of functional 
communication attempts made by infants at-risk for autism, and (b) 
whether a brief parent training intervention would teach parents how to 
elicit more frequent functional communication from their children. Results 
of this study demonstrate preliminary efficacy for a developmental 
adaptation of PRT to infants at-risk for an ASD. The PRT intervention 
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resulted in gains in child functional communication and parent 
implementation of motivational procedures to elicit more frequent 
communication attempts from their children. This study makes a 
significant contribution to the search for evidence-based interventions 
appropriate for infants at-risk for ASD by providing preliminary evidence 
of the efficacy and acceptability of PRT in this population. Given the 
preliminary nature of this study, further research will be necessary to 
confirm the findings with larger numbers of children and stronger 
experimental controls. For instance, the small number of baseline probes 
across the three children limits the strength of experimental control for 
maturational changes and is an important limitation which will need to be 
addressed in future research. In spite of these limitations, this study is one 
of the first reports of the use of PRT procedures in children under 24 
months of age (Schreibman et al. 2009). 

Though PRT has traditionally been applied with pre-school and school-age 
children, the results of this study demonstrate that the procedures can be 
adapted for use with very young children when the motivational principles 
are applied to elicit prelinguistic communication attempts so critical at this 
age (Osterling et al. 2002). In this at-risk population, low frequency of 
functional communication, both verbal and nonverbal, is a significant 
concern (Boyd et al. 2010; Rogers 2009). Following the start of 
intervention, all three children demonstrated immediate increases in the 
use of functional communication both during intervention sessions and 
during probes taken of their parents independently using the procedures. 
The speed with which clinicians and parents were able to evoke these 
changes suggests that even a brief intervention applied early in 
development can rapidly increase a child’s opportunities to practice 
functional communication. 

As a critical means of prelinguistic communication, gestures were a 
primary target of intervention and preliminary data regarding the types of 
communication used by children across probes indicated that all three 
children learned to use gestures regularly to communicate during 
treatment. Child 1 used gestures predominantly, while Child 2 and 3 often 
integrated multiple means of communication into a single bid. This 
integration represents a more advanced communicative skill and, given 
that integration of communication acts was not specifically targeted in 
intervention, this result suggests the possibility of an encouraging 
collateral gain which can be explored in future research. 



Given the short duration of this intervention, it is quite promising that 
parents of infants at-risk for ASD were able to learn the principles of PRT 
procedures and reach or approach the 80 % level considered adequate for 
fidelity of implementation of PRT (Schreibman and Koegel 2005). Prior 
research has suggested that parents can reach fidelity of implementation 
criteria following 25 h of parent training (Koegel et al. 2002), therefore, 
implementation close to 80 % is considered good progress after only 10 h 
of training. These results provide evidence that the developmentally 
adapted procedures are easy for parents to learn and that parents can make 
substantial progress in learning skills for motivating their children to 
communicate even in a short period of time. Evidence of enhanced 
frequency of child communication when parents began implementing at 
least some PRT procedures appears to suggest that even partial 
implementation of PRT strategies may enhance child communication to 
some degree during parent–child interactions. For parents to consistently 
meet fidelity of implementation criteria, additional hours of parent training 
are likely to be needed. Additionally, parent reports of satisfaction with the 
parent education aspects of the intervention further support the use of a 
parent training approach and suggest that for parents who may be 
extremely worried about their at-risk infant, short-term parent training in 
strategies for eliciting functional communication may provide a 
constructive way to support their child’s social-communication 
development. 

Examination of child functional communication during post-treatment 
probes indicated that Child 2 and Child 3 maintained their level of 
communication during interactions with parents once treatment had ended. 
However, particularly concerning are the data from Child 1 whose 
communication during the post-treatment probe, though higher than initial 
baseline levels, was relatively infrequent, occurring during only 12 % of 
intervals during the probe. For this child who demonstrated emerging 
symptoms of autism at 12 months, the brief nature of this intervention was 
effective in enhancing communication but not sufficient to address the 
severity of his social communication impairments. In this case, as is 
considered best-practice in the field, intensive early intervention 
programming appropriate for a child with autism is warranted as soon as a 
diagnosis of autism is suspected. Child 1 received referrals to local early 
intervention at 12 months of age, but due to a delay in the initiation of 
services by local providers, ultimately did not began services until after his 
participation in the study. Diagnostic outcomes at 36 months of age 



indicated that Child 1 continued to present with significant symptoms of 
autism at that age whereas Child 2 and Child 3, in spite of transient 
evidence of social communication impairment during the second year of 
life, did not meet criteria for a clinical diagnosis of autism at 36 months of 
age. 

It is expected that infant siblings of children with ASD will have diverse 
outcomes and that some will develop ASD and some will not (Landa and 
Garrett-Mayer 2006). The current study indicates that children with a 
variety of symptom presentations responded positively to the intervention. 
Future research will be needed to address the question of which children 
are likely to benefit most from this type of very early intervention and at 
what point in the development of a child at-risk for autism should 
intervention services be initiated. Based on the data from the current study, 
it is not possible to make conclusions about the effect of the brief 
intervention on subsequent observations of autism symptoms. However, it 
is possible that more intensive intervention provided over a longer period 
of time could significantly alter the developmental trajectories of these 
children at risk (Rogers 2009) and further research will be needed to 
explore the extent to which intervention can alter the development of 
autism symptoms or the severity of impairment. Additionally, starting 
intervention even earlier, that is, within the first year of life, may provide 
even greater benefit in altering the developmental trajectory toward a more 
typical path. Given continued advances in early detection of autism 
symptoms (Ozonoff et al. 2010) and increased monitoring of infant 
siblings of children with autism who are at risk for atypical social 
communication development (e.g., High Risk Baby Siblings Research 
Consortium), there is an urgent bioethical imperative to develop evidence-
based interventions appropriate for this very young population. 

Overall, this study provides promising preliminary data in support of the 
developmental application of PRT to target early functional 
communication skills in infant siblings at risk for ASD. This approach was 
well-accepted by families of these infants and provided parents with useful 
strategies for eliciting more frequent social communication and providing 
opportunities for the infant to practice meaningful reciprocal 
communication throughout daily routines at home. The initial efficacy of 
this line of research is supported and the results of this study constitute a 
first step toward investigating whether PRT can impact the trajectory of 
autism symptom development in infants at-risk. Additional research is now 
warranted to establish a more intensive program of intervention for these 



infants, and to track the lasting effects of a more intensive intervention on 
the developmental trajectories and condition of autism over time. 
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