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Abstract 

Previous studies have found that Pivotal Response Treatment (PRT) is beneficial for teaching 

language to a child with autism. Studies have neglected to examine the effects of utilizing PRT 

with children diagnosed with dup15q.  To examine this, a three-day parent education program 

was created to assess the effects of using PRT to increase language of a child with dup15q.  A 

multiple baseline design was used, and dependent variables included measures of verbal 

language as well a parent satisfaction.  Four families participated in the study and were recruited 

from an organization known as the Dup15q Alliance; all families included a child with dup15q 

and at least one parent.  It was found that language increased as a result of the parent education 

program. Participating parents reported increased satisfaction in PRT. The study’s finding 

supports the use of PRT with children diagnosed with dup15q.  
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CHAPTER I 

 

Introduction 

 

Chromosome 15q11.2-13.1 duplication (Dup15q) , or isodicentric (idic) (15) syndrome, 

is a neuro-genetic congenital disorder in which a child is born with a duplication of chromosome 

15q11.2-13.1 (Battaglia, et al., 2010). Research shows that defects on chromosome 15 vary for 

deletions versus duplications approximately 1/15,000 births for deletion, and 1/30,000 births for 

duplications (Kalsner & Chamberlain, 2015). Although rare, dup15q is diagnosed in about 2 of 

every 100 patients with autism (Schroer et al., 1998). The extra chromosome can be identified in 

a child through a blood test and  chromosomal analysis. A chromosomal analysis of the parents 

can determine if the duplication is inherited from a parent or has occurred de novo.  

Autism, or autism spectrum disorder, is a condition defined by challenges around social 

skills, repetitive behaviors, speech and nonverbal communication, and a variety of unique 

strengths and differences from typically developing children (Autism Speaks, 2018). While the 

symptoms are not identical to those of dup15q, there is a lot of overlap, especially in terms of 

language development and social challenges.  The Dup15q Alliance (2018) identified a diagnosis 

of autism in patients with dup15q about 3-5% of the time; they also reported chromosome 

15q11–13 duplications as the most frequently identified chromosomal problem in individuals 

with autism. 

Pivotal Response Treatment (PRT) is an empirically validated intervention originally 

developed for autism. PRT is a naturalistic intervention model for children with autism, 

originally derived from ABA intervention (Koegel and Koegel, 2006). The purpose of PRT is to 

provide a child with opportunities for learning within their natural and everyday environment. 

Since limited research has been done in regard to therapy options for children with dup15q, 
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current study aims to examine the effects of PRT, and its potential to work with children with 

dup15q. The current research study explored the effectiveness of using PRT intervention for 

aiding the language development, parent’s satisfaction of the intervention, and measured possible 

generalizable variables. 

CHAPTER II 

Literature Review 

Chromosome 15q11.2-13.1 duplication 

Dup15q presents physical, developmental, and medical challenges, which vary for each 

individual (Charlotte, Distefano, & Gulsrud et al., 2016). While there is a wide range of severity 

of symptoms among individuals with dup15q have, there are common symptoms among all 

children diagnosed with the syndrome. There have not been any links found between 

environmental or lifestyle factors and the occurrence of dup15q, and there is no evidence that the 

duplication occurs more frequently in any racial, ethnic, or socioeconomic group (Dup15q 

Alliance, 2017). Some of the physical and health problems associated with dup15q are 

hypotonia, slowed growth processes, and most commonly, seizures (Battaglia, et al., 2010). 

Facial feature abnormalities include the following possibilities:  flat nasal bridge or skin folds 

knows an “epicanthis” at the inner corners of the eyes; growth delays creating a typically smaller 

build; and occasionally, a cleft lip or abnormalities in the development of body organs such as 

heart and kidneys.  

Developmental challenges are also a common occurrence in children diagnosed with 

dup15q, including gross and fine motor delays, such as delayed walking or delayed playing 

skills. Children with dup15q may also experience cognitive delays, often resulting in difficulties 

with language and speech; behavioral problems are also a common challenge for these children, 
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commonly associated with autism spectrum disorders, which tend to occur in approximately 3-

5% of patients diagnosed with dup15q (Dup15q Alliance, 2017). Other developmental 

challenges include sensory processing disorders, in which the child may be under or over 

processing the environment around them, making it difficult to adapt to daily life occurrences.    

A study by Charlotte, Distefano, & Gulsrud et al. (2016) looked at the characteristics of 

dup15Q that align closely with children diagnosed with autism. The social communication, 

adaptive, and cognitive skills were all examined of those with dup15q syndrome, in comparison 

to those with autism and also epilepsy, since epilepsy is often a comorbid disorder with autism 

and also with dup15q. Participants of this study included 26 children, 13 of whom were 

diagnosed with dup15q syndrome, and 13 diagnosed with non-syndromic ASD. All participants 

were between the ages of 22 months-12 years and were matched based on chronological and 

mental ages. In the dup15q group, ten participants had isodicentric and three had interstitial 

duplications. Four children had active epilepsy (all isodicentric). Every participant in the study 

was assessed for verbal and non-verbal cognition, ASD characteristics based on the Autism 

Diagnostic Observation Schedule (ADOS), and adaptive function based on the Vineland 

Adaptive Behavior Scales (VABS). After each child was assessed, comparisons between 

children who were diagnosed with dup15Q versus those with ASD were made, while taking into 

account duplication type and also epilepsy status. Results of the study showed that all of the 

children diagnosed with dup15q, also met the criteria for autism. Severity scores of autism were 

significantly lower for children in the non-syndromic ASD groups.  ADOS profiles for children 

with dup15q demonstrated a relative strength in items related to social interest. Children with 

dup15q also demonstrated significantly more impairment in motor and daily living skills. Within 

the dup15q group, children with epilepsy demonstrated significantly lower cognitive and 
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adaptive function than those without epilepsy. Conclusions of this study demonstrate the 

importance of early intervention, specifically focusing on motor skills, joint attention, and 

language within a play context to further develop social communication abilities. Researchers 

made suggestions for future research: conducting longer studies and including more children to 

see a wider range of effects. A longer study would allow for more evaluation of change, 

especially with reference to growth and development. In addition, the researchers suggested the 

importance of looking into the comorbidities of these disorders, and risks of developmental 

delays. These factors are important in determining the cause for certain situations that may occur 

during a study. 

The researchers from the study above also evaluated the effect epilepsy has in 

intervention for children with dup15q. Since epilepsy is more often a symptom of dup15q than 

autism, it is a challenge specifically for the dup15q children (Distefano et al., 2016).  The 

presence of epilepsy contributes to a lot of the medical challenges children with dup15q suffer 

from, and those with ASD do not (Dup15q Alliance, 2018). Despite the medical challenges, 

though, the dup15q group had a significant number of strengths compared to the autism group. 

For example, the dup15q group had significant strengths in social interest and also 

responsiveness during intervention (Distefano et al., 2016). With this in mind, the researchers 

recommended that future interventions for children with dup15q, be focused on developing and 

increasing joint attention, motor skills, and communication within a play context.  

Sometimes, medical problems occur as a result of the duplication of chromosome 15. 

Common problems usually occur before the age of five: attention deficit disorders, anxiety 

disorders, and other medical issues such as ear effusions, menstrual irregularities, weight gain, 

and sometimes scoliosis (Dup15q Alliance, 2017).  More than half of the individuals diagnosed 



EFFECTS OF PRT ON DUP15Q 

Assessed by: 

5 

with dup15q have had, or will have, a seizure before the age of 5 (Finucane, Lusk L, Arkilo, et 

al., 2016). Luchsinger et al. (2016) reported that children with dup15q also have a much higher 

pain threshold, as reported by their parents. In conducting a survey of 840 families, a high pain 

threshold was reported 87% of the time.  Although the symptoms and comorbidities of dup15q 

range for each individual diagnosed, common comorbid disorders are autism, intellectual 

disability, attention deficit disorder, and anxiety disorders (Luchsinger et al. (2016).   

Relationship of Dup15q and Autism 

Autism is referred to as a spectrum disorder since it varies widely and can be caused by a 

combination of different genetic and environmental influences; currently, not one single cause 

has been found. According to the Diagnostic Statistical Manual V, in order to be diagnosed with 

ASD, one must meet the following criteria:  

A. Persistent deficits in social communication and social interaction across multiple 

contexts, as manifested by the following, currently or by history 

B. Restricted, repetitive patterns of behavior, interests, or activities, as manifested by at least 

two of the following, currently or by history  

C. Symptoms must be present in the early developmental period (but may not become fully 

manifest until social demands exceed limited capacities or may be masked by learned 

strategies in later life). 

D. Symptoms cause clinically significant impairment in social, occupational, or other 

important areas of current functioning. 

E. These disturbances are not better explained by intellectual disability (intellectual 

developmental disorder) or global developmental delay. Intellectual disability and autism 

spectrum disorder frequently co-occur; to make comorbid diagnoses of autism spectrum 
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disorder and intellectual disability, social communication should be below that expected 

for general developmental level.  

Each criterion section is also defined by a severity level, ranging from minor to severe 

depending on the symptoms exhibited. In a study by Tomcheck and Dunn (2007), the sensory 

processes of children with autism were compared to those of typically developing children. With 

use of the Short Sensory Profile (SSP), 281 children with ASD were compared to age-matched 

peers, to determine differences that exist. Findings from this study included 95% of the ASD 

sample to have some degree of sensory processing difficulties, based on their SSP score. The 

most common sensory challenges among these children were: Under responsive/Seeks 

Sensation, Auditory Filtering, and Tactile Sensitivity section”. The children with ASD performed 

significantly differently on 92% of the items on this test, compared to the typically developing 

children.  

 The significance of underlining the sensory challenges of children with autism, is to 

highlight the overlap they have with children with dup15q. Children with dup15q also struggle 

with sensory processing disorders, In research conducted by Hogart, Wu,, LaSalle, and Schanen, 

(2010), comorbidity of autism with dup15q was investigated. In regard to sensory processing 

challenges, numerous repetitive and stereotyped behaviors were recorded in both groups, often 

directed towards sensory challenges and a need for self-stimulation. Socialization of both groups 

of children was also observed; the researchers found that both groups demonstrated decreased 

eye contact and lack of reciprocity, but even more evident in children with dup15q (Wu, et al., 

2010).  
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Since there is so much overlap in symptomatology between autism and dup15q, it stands 

to reason that interventions designed to treat the symptoms of autism might also be helpful for 

children with dup15q.   

Treatment Options for Autism that May be Applied to Dup15q 

While many interventions have been developed to specifically address the challenges 

children with autism, up to now there has not been any interventions developed specifically to 

address dup15q.  Instead, since dup15q and autism present very similarly, several evidence-

based interventions that were developed for children with autism have been tried with children 

who have dup15q. In an article by Baker and Jeste (2015), the genomics of autism are reviewed, 

with mention of dup15q syndrome characterized with a high rate of onset epilepsy and ASD 

(Baker and Jeste, 2015). In this article, treatment options for autism are noted, with mention that 

treatments for ASD are not etiology based. Applied Behavior Analysis (ABA) is mentioned, 

serving as an umbrella for many other autism-based therapies (Baker and Jeste, 2015). The goal 

of ABA therapy is to teach communication and adaptive skills, while decreasing problem 

behaviors.  A standard ABA intervention involves determining a problem behavior and teaching 

an alternative behavior that is an appropriate communicative replacement to meet the same need 

(Cooper, Heron & Heward, 2007).  The replacement behavior is positively reinforced, while 

reinforcement for the problem behavior is suppressed. Under the umbrella of ABA therapy is 

PRT, which is defined by Baker and Jeste (2015) as a more naturalistic therapy option for 

children with autism.  

Several of the therapies used for autism are also used for dup15q patients. For example, 

many children diagnosed with dup15q have speech and language delays.  Similar to what is 

found in autism, speech may be very repetitive and language may be absent or poor (Battaglia, 



EFFECTS OF PRT ON DUP15Q 

Assessed by: 

8 

Parrini, and Tancredi, 2010).  A widely employed therapeutic treatment for autism that addresses 

speech and language delays is Applied Behavioral Analysis (ABA) therapy.  ABA is based on 

the principles of learning and positive reinforcement (Autism Speaks, 2018). For example, if a 

desired behavior is performed, a reward is given, so that the desired behavior is repeated in the 

future. The purpose of ABA therapy is to positively change behaviors through using techniques 

that involve redirecting existing challenges. The behavior analysis component of ABA therapy 

focuses on the process of how learning takes place, and on how to teach positive behaviors in 

those learning environments (Autism Speaks, 2018). One aspect of ABA therapy is to use 

positive reinforcement. In ABA therapy, a desired behavior is followed by a reward of some sort, 

so that the behavior is more likely to be repeated. For example, one method of ABA therapy 

includes teaching a child to replace a problem behavior by being taught what he/she should be 

doing. So, rather than trying to get the child to stop doing what he or she is currently doing 

incorrectly, the child is taught a replacement behavior (Autism Speaks, 2018). ABA therapy can 

be used with individuals of any age, from toddlers to adults, and can be structured to be used 

either at home or in a classroom setting. ABA therapy can also be delivered in a variety of ways, 

from one-on-one interaction between therapist and client to a group exercise (Autism Speaks, 

2018).  

 A number of other interventions that are used to address speech and language challenges 

of children with autism have their roots in ABA therapy. For example, The Picture Exchange 

Communication System (PECS) is a communication system that uses ABA-based methods to 

teach affected individuals to exchange a picture with something they want, whether it be an item 

or an activity (Bondy and Frost, 1994). For example, in PECS, a child may be given a variety of 

pictures that include different items, such as a picture of food, a picture of a TV, and a picture of 
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a park. The child can then indicate what he wants by pointing to the picture that represents his 

desires.  The pictures used in PECS therapy are based on what motivates the child, so that the 

child is more likely to communicate what he or she wants. PECS is stemmed from ABA methods 

since it involves teaching the child a preferred behavior, in order to gain the desired object 

(Bondy and Frost, 2001). 

             Another ABA-based intervention that addresses language and speech challenges, is 

Pivotal Response Therapy (PRT). PRT strives to enhance motivation of a child, which in turn 

should improve communication, language and positive social behaviors, or other challenges 

children with autism have (Koegel and Koegel, 2006). Because children with Dup15q, unlike 

many children with autism, maintain important interest in social relationships and in receiving 

social reinforcement, an intervention such as PRT, that is motivationally focused, may be 

particularly effective.  In the following section, Pivotal Response Therapy will be discussed in 

more detail.  

Pivotal Response Therapy 

 

Pivotal Response Treatment is a naturalistic intervention model for children with autism, 

originally derived from ABA intervention (Koegel and Koegel, 2006). The purpose of PRT is to 

provide a child with opportunities for learning within their natural and everyday environment. 

Pivotal responses, also known as pivotal behaviors, are central aspects of a child’s development; 

when targeted, they lead to large collateral changes in other, typically untargeted, areas of 

functioning and responding (Koegel and Koegel, 2006). The benefit of targeting pivotal areas of 

in therapy, is the generalization it has in other aspects of a child’s development and widespread 

improvement for children with autism. Koegel and Koegel (2006) mark five pivotal areas: 

motivation, responsivity to multiple cues, self-management, self-initiations, and empathy. These 
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five pivotal areas serve as a target for individuals with autism to move towards a typical 

developmental trajectory, that will ultimately lead to a meaningful life in a natural environment. 

PRT has specific requirements in its delivery methods, which focuses on early intervention, 

hours and intensity of intervention, family involvement and natural environments (Koegel and 

Koegel, 2006). Since autism is able to be diagnosed at as young of 9 months of age, based on the 

presence or lack of presence of developmental markers, the earlier intervention begins, the more 

gains it can provide (as cited in Koegel and Koegel, 2006). Joint attention, defined as a child’s 

alternation attention between an object and communication partner is also marker in a child’s 

development (Mundy, 1995).  Joint attention is important in a child’s ability to develop language 

and vocabulary, so a lack of joint attention is typically a critical deficit of autism (Mundy, 1995). 

Typically, a deficit in joint attention may also be correlated to a stimulus over selectivity in 

children with autism (Koegel and Koegel, 2006). Since children with autism are not connected 

with others, they are overstimulated in their environment, responding to irrelevant objects or 

cues. In other words, a child’s tendency to respond to an irrelevant component of a stimulus 

rather than to select the appropriate component is referred to as stimulus overselectivity (Lovaas, 

Schreibman, Koegel, and Rehm, 1971).  

Hours and intensity of intervention is another critical component of PRT: Lovaas (1987) 

reported that children with autism who received 40 or more hours of intervention per week, over 

the course of 2 or more years, achieved significantly better outcomes than those receiving 10 

hours per week of the same therapy. Since a goal of PRT is to provide intervention in the context 

of a parent education model, parents can provide PRT throughout the child’s waking hours 

within their natural environment at home, so that their child is consistently receiving the 

intervention from the moment the wake up until they go to sleep (Koegel and Koegel, 2006). 
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Since the more opportunities a child receives, the more gains are made, family involvement is a 

critical component of PRT, and recent research suggests that the more PRT trials provided by the 

parents, the greater the child outcome (Harden, 2018). 

Additional studies have assessed whether PRT can be taught in a more time efficient manner. 

Coolican, Smith, and Bryson (2010) administered brief parent training in PRT for parents of 

preschoolers diagnosed with autism. The study included eight preschoolers with autism and their 

parents, and parents were seen individually for three 2-hour sessions of PRT; the first two 

sessions took place at a clinic, and the last session was in the families’ home. Assessment was 

made before and immediately after the three parent sessions took place, as well as two months 

and 4 months after the parent sessions were completed. The researchers were interested in 

language increase of the affected child, in addition to lowering disturbance behaviors. The 

researchers were interested in measuring parent’s ability to meet fidelity of PRT implementation, 

and an increase of self-efficacy. They also measured parent’s satisfaction of the training. 

During the first session of the training, parents were introduced to basic PRT principles, 

while the trainer modeled the techniques with the parent’s affected child (Coolican, Smith, and 

Bryson, 2010). The remainder of the session consisted of parents implementing PRT techniques 

to their child, while receiving feedback from the trainer. The second and third sessions of the 

brief training mainly consisted of in vivo feedback to the parents from the trainers, as they 

practiced administration of PRT. In addition, parents and trainer’s problem solved areas issues 

that were unpredicted. The researchers also used DVD camcorders to collect video probes of the 

sessions.  Results indicated that children’s communication skills, specifically functional 

Approximations, were improved after the brief parent education program.  
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In a literature review by Kim (2016), the effects of PRT taught to teachers in a school 

setting was examined. The teachers that were taught PRT all had students with a diagnosis of 

autism. The teachers were given 15 hours of training over the course of six to nine days, two to 

three hours each session. Results from this training indicated significant improvement in a 

teachers’ ability to implement PRT in a school setting, specifically after having additional 

coaching sessions. The current study prioritized individualized coaching to parents, to ensure 

feedback is clear and comprehensive. 

In another PRT parent education study the parents of five children, all diagnosed with autism, 

were given a week-long, 25-hour, clinic based, parent education program then a 1-hour meeting 

with the parents, parent educator, and clinical director to summarize the PRT techniques, provide 

addition recommendations for future target behaviors, and answer any questions. The families 

that participated were geographically distant from a center that specializes in behavioral 

intervention for individuals with autism (Koegel, Symon, and Koegel, 2002).  The primary goals 

of the program were to assess the parents’ acquisition of the PRT motivational procedures and 

the effect these procedures had on the children’s expressive communication. Additionally, 

parental affect was assessed during all phases of the study as an indicator of satisfaction with the 

procedures. The researchers collected pre-intervention and follow-up measures. Results from this 

study demonstrated that the intensive weeklong specialized parent education intervention 

program increased parents effective use of PRT to increase motivation. Further, each child’s 

expressive verbal productions improved and parents were rated as having more positive affect 

during interactions with their children. Most importantly, these improvements were evident at 

follow-up periods ranging from several months to 1 year (Koegel, Symon, and Koegel, 2002).  
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Koegel and Koegel (2006) describe specific components that differ between ABA and PRT, 

including providing child choice, task variation, incorporating maintenance tasks, using natural 

rewards, and rewarding attempts. These components, individually shown to improve motivation 

are used as a package during PRT and reduces the need to focus on an individual behaviors, one 

at a time. Because PRT focuses on a child’s motivation studies show a concomitant decrease in 

untreated challenging and repetitive behaviors (Koegel, Surratt, & Koegel, 1992). Overall, ABA 

is considered an “adult led” therapy, whereas PRT includes more child choice play. By allowing 

a child to have more choice in how their therapy is led, motivation to play is expected to be 

higher. Also, motivation strategies emphasize a “natural” reinforcement. Every positive 

reinforcement involved in PRT is the item itself: for example, if a child makes a meaningful 

attempt to say “bubbles” and the reward is bubbles, the reward is meaningful and not unrelated 

to the task (Autism Speaks, 2018). ABA also works explicitly on alleviating disruptive and self-

stimulatory behaviors through punishment, while PRT prefers to address the child’s motivation 

and so that untreated problem behaviors reduce without the need for response consequences.  

The benefits of PRT for children with autism have been found through a variety different 

research studies. For example, in a Randomized Clinical Trial (RCT) study by 

Mohammadzaheri, Koegel, Rezaee, & Rafiee, (2014), a clinical comparison was made between 

PRT and ABA interventions for children with autism. The study was conducted in a school 

setting, in which 30 children were separated into 2 groups. The focus of the research was on 

verbal expressive communication and specifically on each treatment’s effectiveness in expanding 

a child’s Mean Length of Utterance (MLU). At baseline of the study, the researchers gave each 

child a series of six pictures that they were asked to describe. Language samples were collected 

on the children’s responses and later analyzed for MLU.  Each child was matched according to 

Reproduced with permission of copyright owner. Further reproduction prohibited without permission.


	A Clinical Dissertation
	Presented to the Faculty of the California School of Professional Psychology
	In Partial Fulfillment
	CHAPTER I
	Introduction
	CHAPTER II
	Literature Review
	CHAPTER III
	Pre-Intervention Baseline Phase. Pre-intervention data was collected from each family beginning 12 weeks prior to the implementation of the 15-hour intervention. The parents were asked to send the parent educator 10-minute videotapes while interacting...
	References
	Baker, E., & Jeste, S. S. (2015). Diagnosis and management of Autism Spectrum Disorder in the
	Coolican, J., Smith, I. M. and Bryson, S. E. (2010), Brief parent training in pivotal response
	Home - Dup15q. (2017). Retrieved from https://www.dup15q.org/
	James, S. D., & Egel, A. L. (1986). A direct prompting strategy for increasing reciprocal
	interactions between handicapped and nonhandicapped siblings. Journal of applied behavior analysis, 19(2), 173–186. doi:10.1901/jaba.1986.19-173
	Jerzy Wegiel, N. Carolyn Schanen, Edwin H. Cook, Marian Sigman, W. Ted Brown, Izabela
	Jeste, S. S., Gulsrud, A., & Kasari, C. (2015, May 8). Social Communication Skills and
	Kasari, C. , Freeman, S. and Paparella, T. (2006), Joint attention and symbolic play in young
	Koegel, R.L., Symond, J.B., & Kern Koegel, L. (2002). Parent education for families of children
	with autism living in geographically distant areas. Journal of Positive Behavior Interventions, 4(2), 88-103.
	Koegel, Robert & Bradshaw, Jessica & Ashbaugh, Kristen & Koegel, Lynn. (2013). Improving
	Question-Asking Initiations in Young Children with Autism Using Pivotal Response Treatment. Journal of autism and developmental disorders. 44. 10.1007/s10803-013-1932-6.
	Lovaas OI, Schreibman L, Koegel R, Rehm R. Selective responding by autistic children to
	None at all                                            Some  A lot of improvement
	(Adapted from the TREATMENT ACCEPTABILITY RATING FORM—REVISED;
	TARF-R, Reimers & Wacker, 1988)
	APPENDIX C

