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Abstract
Children with Prader-Willi syndrome (PWS) and autism spectrum disorder (ASD) present with challenges in social cognitive 
ability, Research comparing PWS to ASD is important given the implication of 15q11-q13 region in the biology of autism. 
However, recent findings question the accuracy of relying solely on parent report in behavioral characterization. Thus, this 
study examined social cognition in an observable pretend play task and by parent report in 50 preschool children (ages 3–5) 
with PWS, by subtype, compared to ASD. Behaviorally, the paternal deletion subtype expressed overall higher functioning, 
whereas the maternal uniparental disomy subtype performed more similarly to the ASD group. Results are the first to show 
deficits in social cognitive ability early in development. The severity and differences in deficits between PWS subtypes are 
important in informing early intervention efforts.
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Previous research indicates that children with Prader-Willi 
Syndrome (PWS), a neurodevelopmental disorder caused by 
alterations to 15q11-q13, present with challenges in social 
cognitive ability, defined as an individual’s stable pattern 
of processing social information and regulating emotions. 
Overall, typical trajectories of social cognitive development 
cause children to develop important skills such as joint atten-
tion and facial and emotional processing, which foster new 
social encounters and heightened awareness and interest in 
other people (Choudhury et al. 2006). This leads children 
to seek out social interaction from parents and peers in con-
tinuing to develop socioemotional skills (Olson and Dweck 
2008). In this regard, research has shown that children with 
PWS show deficits across symbolic play, parent–child inter-
actions, emotion regulation, and rigid and restrictive behav-
iors that influence their ability to seek out social engagement 
and build quality relationships throughout early development 
(Dimitropoulos et al. 2013; Dimitropoulos and Schultz 2007; 
Dykens et al. 2017; Zyga et al. 2015).

It is also well established that individuals with autism 
spectrum disorder (ASD) show pervasive deficits in social 
cognition (Geschwind and Levitt 2007; Hobson and Lee 
1999). These deficits have led to significant functional 
impairment and overall decreased quality of life, not only for 
individuals with ASD, but also their family members (Gray 
2006; Higgins et al. 2005). In particular, social cognition 
research in autism has focused on theory of mind, imita-
tion, joint attention, eye gaze processing, pretend play, emo-
tional processing, and social engagement (Geschwind and 
Levitt 2007; Hobson and Lee 1999; Senju 2013). Consist-
ent lines of research have found that individuals with ASD 
show deficits across social cognitive domains that present 
early in development (Senju 2013). Specifically, preschool-
ers with ASD show social attention impairments in social 
orienting, joint attention, and attention to other’s distress 
that are more severe than mentally-aged matched children 
who present with developmental or intellectual delay alone 
(Dawson et al. 2004). In addition, individuals with ASD 
have been characterized as having deficits in understanding 
and engaging in the pragmatics of social interactions, such 
as turn-taking, distancing, greetings, regulating volume of 
voice, a tendency to dwell on certain topics, and difficulty 
understanding and expressing emotions (White et al. 2007). 
Taken together, these social deficits make it difficult for chil-
dren with ASD to engage with parents or peers and also for 
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parents and peers to engage with children who have ASD 
who may appear disinterested or unmotivated. This discon-
nect in interactions makes reciprocal engagement difficult in 
this population, which can negatively impact development 
through limited parent–child and peer bonding (Dawson 
et al. 2004; White et al. 2007).

Research comparing PWS to ASD is important consider-
ing the implication of alterations in the 15q11-q13 region to 
the behavioral phenotype in both of these disorders and how 
this may relate to the underlying biology of autism (Dimitro-
poulos and Schultz 2007; Dykens et al. 2017). In particular, 
maternal duplications of this genomic region are the most 
common cytogenetic abnormality found in association with 
idiopathic autism (Nurmi et al. 2003). Further, individuals 
with PWS who express the disorder via maternal uniparen-
tal disomy (mUPD) have been shown to be at greater risk 
for autistic symptomotology than individuals with PWS by 
paternal deletion (DEL) of 15q11-q13 (Hogart et al. 2010). 
For example, individuals with the mUPD subtype of PWS 
scored similarly to children with ASD in domains such as 
social cognition, communication, and motivation (Dimi-
tropoulos et al. 2013). In addition, individuals with PWS, 
regardless of subtype, showed decreased social competence 
with scores on the Social Competence Inventory (SCI; 
Rydell et al. 1997) falling below the validation sample’s 
group mean scores.

However, more recent research findings call into ques-
tion the accuracy of relying solely on parent report, which 
may lead to disparities when comparing these measures to 
clinical assessment in evaluating autism symptomology in 
PWS—a phenomenon that is known to occur in the general 
population with parents over-reporting concerns for ASD 
(Bennett et al. 2017; Blumberg et al. 2013; Dykens et al. 
2017). A study conducted by Dykens et al. (2017) assessed 
the presence of ASD in 146 children with PWS, ages 
4–21 years, using both the autism diagnostic observation 
schedule (ADOS-2), administered by a clinician, and the 
social communication questionnaire (SCQ), completed by a 
parent, along with other measures of adaptive functioning. 
Study results showed that clinician determined diagnoses 
were made in 18 children (12.3% of the sample) versus a 
29–49% chance of screening positive for ASD by the par-
ent completed SCQ. Bennett et al. (2017) showed similar 
findings across a much smaller sample of 10 children with 
PWS, ages 3–12, with 8 out of 10 participants exceeding cut-
off scores for ASD based on parent report yet no assigned 
clinical diagnoses based on ADOS assessment. Both studies 
note that this lack of agreement suggests that the sole use 
of screeners or parent measures should be avoided and that 
children with PWS need to be directly observed by clini-
cians and evaluated so the complexity of interpreting ASD 
symptoms and functioning in this population can be fully 
captured (Bennett et al. 2017; Dykens et al. 2017).

In using behavioral assessment to better understand func-
tioning, Zyga et al. (2015) found that children with PWS, 
ages 6–9, showed significantly lower play abilities across 
various domains as compared to typical development. Fur-
ther, deficits in play ability evidenced in the PWS sample did 
not differ from a sample of children with ASD. Overall, chil-
dren with PWS spent a majority of their time not engaging 
in play during a solitary play period, displaying low levels 
of imagination, organized storylines, and affect expression 
in play. However, the addition of a play partner, who could 
structure the play scenario, led to significant increases across 
almost every domain in the PWS sample, whereas children 
in the ASD sample only showed increases in affect expres-
sion with the addition of the same play partner (Zyga et al. 
2015).

These findings imply that some of the social cognitive 
deficits evidenced in PWS may be similar to ASD but also 
may differ in important ways and be more malleable to 
change. Although recent findings suggest a lower prevalence 
of ASD in the PWS population than previously reported (i.e. 
12.3% versus previous findings of 25–41%), a large propor-
tion of children with PWS still exhibit significant difficulties 
in social interaction that impact daily functioning and later 
development (Bennett et al. 2017; Dykens et al. 2017). This 
indicates the need for further characterization of social cog-
nitive ability in PWS, especially by subtype and in younger 
populations, where minimal research has been conducted. 
Further, of the research that has been conducted on social 
functioning across wide age ranges in PWS, most has been 
limited to parent report instead of measuring observable 
behavior. A better understanding of how deficits present 
early in development, not only through report but also clini-
cian-observed behavior, can inform the need for intervention 
and how to best tailor it to PWS subtype, especially given 
the more recent findings of disparity between parent report 
of functioning and clinical evaluations.

Thus, the current study sought to better characterize early 
social cognitive ability both in an observable pretend play 
task and by parent report in preschoolers (ages 3–5) with 
PWS, by subtype, in comparison to ASD. As a note, the 
current paper defined social cognition as an overarching con-
struct that encompasses various domains, including pretend 
play and other aspects of socioemotional functioning. Pre-
tend play ability was measured as a component of social 
cognition in that the use of the play task evaluated ability 
areas relating to pretense, emotional expression, and inter-
personal processes. A second aim of the study was to better 
understand how other areas of development, such as recep-
tive language (PPVT), autism severity (SCQ), and social 
skills development (SSIS) related to pretend play ability in 
both the PWS and ASD samples.

Taken together, past research has shown that, by parent 
report, children with PWS function lower than TD peers in 
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social domains yet do not present as impaired as individu-
als with ASD (Dimitropoulos et al. 2013; Tager-Flusberg 
and Sullivan 2000). It is important to confirm these findings 
using direct observation in tasks that measure social cog-
nitive ability in early development and to understand how 
functioning by subtype may differ, both in parent report and 
behavioral assessment. For the first aim, it was hypothesized 
that children with both genetic subtypes of PWS would show 
deficits in social cognitive functioning by parent report and 
observable behavior, as compared to a typical norm refer-
ence sample. Further, the mUPD subtype of PWS was pre-
dicted to show deficits that were more similar to the ASD 
sample than those with the DEL subtype in social cogni-
tive functioning. For the second aim, it was predicted that 
groups with more impacted play ability (i.e. mUPD and 
ASD) would also show more autistic symptomatology and 
decreased receptive language and social skills functioning.

Methods

Participants

Fifty children (30 PWS; 20 ASD) between the ages of 
3–5 years participated in the current study. Participants were 
included in the study if they were minimally verbal (i.e. able 
to produce phrased speech), able to sit at a table for short 
periods of time to complete tasks, and were not engaged 
in any clinical trials that aimed to alter mood, behavior, or 
social engagement. Further, participants with PWS were 
required to provide confirmation of their genetic diagnosis 

and participants with ASD were required to provide docu-
mentation of a primary diagnosis of autism from a pediatri-
cian, clinical psychologist, psychiatrist, or pediatric neurolo-
gist. Further, participants in the ASD group had a mental 
age > 2 years as defined by the MSEL visual reception age 
equivalents which allowed for an evaluation of SCQ criteria 
in the current sample. Parent report showed that all children 
with ASD scored above the SCQ cut-off (> 15) which con-
firmed elevated risk of autism. In addition to the PWS and 
ASD participants, data on 26 typically developing children 
were collected in the current study and were used primarily 
as a norm reference group. Direct comparisons were made 
when group functioning across samples warranted com-
parison with the TD reference group. Children in the TD 
sample were age and ethnicity matched to both the PWS 
and ASD groups (3–5 years of age; majority Caucasian). 
The TD sample had a more even split in gender to reflect 
the general population (53.8% male) and scored within 
the average range in cognitive functioning (MSEL-VRS) 
and above average in receptive language ability (PPVT). 
Children were excluded from the TD group if they had any 
previous diagnosis of developmental, behavioral, or learn-
ing disorder or disability. See Table 1 for full demographic 
information. Participants with PWS were recruited nation-
ally as part of a lager project through the Foundation for 
Prader-Willi Research (FPWR) and Prader-Willi Syndrome 
Association (PWSA). Participants for the ASD group were 
recruited through local preschools, autism organizations, and 
nationally through Autism Speaks. Lastly, TD participants 
were recruited locally through university and community 
online postings.

Table 1  Participant 
demographics

PPVT peabody picture vocabulary test; MSEL-VRS mullen scales of early learning-visual reception sub-
scale
*p < 0.05; **p < 0.01
a TD comparison group not included in group analysis
b Group significantly differs from DEL

TD (n = 26)a DEL (n = 17) MUPD (n = 13) ASD (n = 20) Group effects

Age 4.42 (0.84) 4.62 (0.97) 3.98 (0.75) 4.37 (0.80) F = 2.101
Gender (% male) 14 (53.8%) 9 (52.9%) 9 (69.2%) 16 (80%) F = 1.556
PPVT 120.6 (12.05) 90.41(13.62) 79.25 (16.73) 78.78 (20.94) F = 2.319
MSEL-VRS 48.65 (13.49) 36.14 (10.08) 26.50 (6.15)b 31.94 (9.57) F = 3.306*
Vineland adaptive behavior scales (VABS)
Communication 106.9 (8.80) 90.43 (11.12) 83.92 (12.33) 79.25 (15.52) F = 2.817
Daily living Skills 105.5 (12.6) 92.64 (14.30) 83.17 (12.95) 78.85 (17.52)b F = 3.292*
Socialization 112.1 (14.3) 97.07 (12.19) 88.42 (15.01) 73.21 (11.13)b F = 15.240**
Motor development 98.83 (13.6) 78.14 (10.01) 72.75 (10.09) 83.63 (15.23) F = 2.820
Adaptive behavior 107.0 (12.6) 87.50 (11.45) 79.42 (12.64) 75.63 (13.09)b F = 3.688*
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Measures

Cognitive and Adaptive Functioning

Mullen Scales of Early Learning—Visual Reception Subscale 
(MSEL; Mullen 1995) An individually administered assess-
ment which measures functioning in infants and children up 
to 68 months of age across five domains (gross motor, visual 
reception, fine motor, expressive language, and receptive 
language). In the current study, only the visual reception 
subscale was administered and T-scores for this scale are 
reported given that previous research has shown that it is a 
valid and reliable indicator of early cognitive ability across 
typical and atypical populations (Bishop et al. 2011).

Peabody Picture Vocabulary Test, Fourth Edition (PPVT‑4; 
Dunn and Dunn 2007) An individually administered meas-
ure of receptive vocabulary for standard American Eng-
lish for ages 2 years 6 months to 90 + years. The measure 
has shown good validity and reliability across both typical 
and atypical populations (Dunn and Dunn 2007). Overall 
receptive language ability is reported as a Standard Score 
(M = 100; SD = 15).

Vineland Adaptive Behavior Scales, Second Edition (Vine‑
land—II; Sparrow et  al. 2005) A parent/caregiver rating 
form that reports on a child’s ability across five domains 
(communication, daily living skills, socialization, motor 
skills, and maladaptive behavior including internalizing 
and externalizing behaviors). Standard scores (M = 100; 
SD = 15) are produced for each domain and the measure is 
appropriate for individuals’ birth-90 years of age.

Social Cognitive Ability

Child Assessment

Affect in  Play Scale—Preschool Version (APS‑P, Kaugars 
and Russ 2009; Russ and Association 2014) A standardized 
play task designed to measure various dimensions of chil-
dren’s pretend play and validated for preschool children ages 
4–5  years. This study extended its use to 3-year-old chil-
dren, which has reliably been done in previous work (Mar-
celo and Yates 2014; Yates and Marcelo 2014). Given the 
relative rarity of PWS, the ability to expand the age range 
to include 3 year olds would allow for a larger sample size 
and better characterization of functioning across a larger 
preschool age range. In this task, various toys are laid out 
on a table (cups, stuffed animals, toy car) and children are 
provided with a story stem and instructions to play with the 
toys and talk out loud for a 5-min period. The play is vide-
otaped and then scored according to a detailed manual that 

assessed both cognitive and affective processes in the play 
narrative (Kaugars and Russ 2009).

The child’s play is scored using a criterion-based rating 
scale. For this study, a modified version of the APS-P scor-
ing system was used, which included eight original vari-
ables in addition to seven variables created to better measure 
higher levels of pretense ability and interpersonal domains in 
pretend play. The original variables included ones that cap-
tured cognitive processes in play, specifically: (1) Organiza-
tion of the storyline, (2) Imagination ability to pretend, and 
(3) Comfort in playing with the toys. These variables were 
all scored on a 1–5 scale; one being the lowest ability in that 
domain. Original variables that measured affective processes 
included: (1) Frequency of Affect, a total frequency count 
of affect units expressed within the play narrative and (2) 
Variety of Affect, a total count of the number of affect cat-
egories out of 11 possible categories expressed during the 
play. Affect scores relate to child’s ability to have mental 
representations of emotions and then express these emotions 
in play. For example, a child may recognize that a character 
is happy to play with another toy during their story and will 
voice this through expressing “Yay, this is fun!” or having 
the toys hug. Further, for each 20-s interval, the rater indi-
cates which of three types of play (No Play; Functional Play; 
Symbolic Play) was the predominant activity – i.e. occurred 
for greater than or equal to 10 s within each 20-s interval. No 
Play is defined as the child not moving or interacting with 
the toys. Functional Play relates to a child making simple, 
repetitive muscle movements with the toys. Symbolic Play 
is defined as any instance of using toys in an “as-if” manner, 
substituting an object for another, or using the object in any 
way other than how it is intended. Symbolic play was dif-
ferentiated from stereotyped play in that it had to occur in a 
sequence of events (i.e. placing bears head into cup while 
making chewing noise to symbolize eating; placing animal 
on car and flying around in the air) and the child did not 
either spend the majority of time engaging in the play act 
and/or the child did not repeat the act more than twice with 
the same set of toys.

The additional variables were conceptualized from the 
literature and previous research focused on more accu-
rately measuring symbolic and interpersonal processes in 
pretend play (Seja and Russ 1999) and also from observa-
tion of the recorded play task, which allowed for detailed 
analysis of participants’ play behaviors above and beyond 
assigning scaled score values. The added variables allowed 
for a more descriptive rating system of the original vari-
ables and measured constructs in play in a more specific 
manner. For example, transformations and substitutions are 
two criteria encompassed in measuring the imagination of 
a child’s pretend play. In the original Imagination score on 
the APS-P, these concepts were part of the 5-point rating 
system whereas the added transformation and substitution 
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variables allowed for the more specific coding of the actual 
frequency of these instances in play. This allowed for pre-
tend play ability to be better described and characterized in 
the current sample. Further, as reported in the results sec-
tion, reliability for these new variables was high between 
independently trained coders suggesting these variables can 
be accurately identified and measured. The first additional 
variable included a frequency count of symbolic substitu-
tions a child displayed during the 5-min play task. A sym-
bolic substitution was defined as when a child used a toy in 
a way that was similar to the properties of the toy, yet still 
imagined it was something else. For example, the ball as a 
sun or the cup as a bowl. This occurs when the object used 
for a substitution shared some type of overlap in its shape, 
size, or consistency with the imagined object. The second 
variable measured the frequency count of symbolic trans-
formations a child made during the 5-min play period. A 
symbolic transformation was defined as when a child used a 
toy in a completely “as-if” manner that did not relate to the 
original properties of that toy. For example, using a cup as a 
rocket ship or imagining that there are other objects present 
(i.e. the table is the road; over here is the house). The other 
five variables measured aspects relating to interpersonal 
processes in pretend play, namely: (1) frequency count of 
personification of the toys (i.e. any instance of when human 
attributes were attributed to the toys during the 5-min play 
task), (2) frequency count of the number of cooperative/nur-
ture interactions that occur between the toys, (3) frequency 
count of the number of aggressive/negative interactions that 
occur between the toys, (4) frequency count of the number 
of neutral interactions that occur between the toys, and (5) 
frequency count of the total number of interpersonal acts 
included in their play period.

Taken together, the Cognitive Domain encompassed eight 
variables—Imagination, Comfort, Organization, Time in No 
Play, Time in Functional Play, Time in Symbolic Play, Fre-
quency of Substitutions, and Frequency of Transformations. 
The Affective Domain encompassed two variables—Affect 
Frequency and Affect Variety. Lastly, the Interpersonal 
Domain encompassed five variables—Frequency of Per-
sonifications, Frequency of Aggressive Interpersonal Acts, 
Frequency of Nurture/Affectionate Interpersonal Acts, Fre-
quency of Neutral Acts, and Total Number of Interpersonal 
Acts.

Kaugars and Russ (2009) have developed a detailed 
scoring manual for the original eight variables that meas-
ure cognitive and affective domains included in the APS-P. 
Zyga, Dimitropoulos, and Russ created an additional coding 
system for the symbolic and interpersonal variables. Past 
research has shown that interrater reliability across all origi-
nal variables is high, consistently in the 80s and 90s. Internal 
consistency for the affect scores on the APS-P using the 
Spearman-Brown split-half reliability is also high (0.85). 

The APS-P has a growing body of validity studies dem-
onstrating associations with theoretically relevant criteria 
(see Kaugars and Russ 2009; Yates and Marcelo 2014; Fehr 
and Russ 2013, 2016; Russ and Association 2014). Analyses 
conducted across age ranges (one-way ANCOVAs control-
ling for cognitive ability) showed no difference in play abil-
ity between 3, 4, and 5 year olds on all variables, except for 
neutral interpersonal acts (F = 3.59; p = 0.02) where both 3 
and 4 year olds performed lower than 5 year olds. Further, 
partial correlations across each age showed that all APS-P 
variables (original and new) significantly inter-correlated 
with one another and also significantly correlated with con-
structs previously shown to be related to pretend play ability 
(i.e. social skills, empathy, cooperation from the SSIS).

Parent Report

Social Skills Improvement System Rating Scales (SSIS; 
Gresham and  Elliott 2008) A parent/caregiver survey that 
evaluates social skills, problem behaviors, and academic 
competence in children ages 3–18 years of age. The measure 
includes 12 subscales (communication, cooperation, asser-
tiveness, responsibility, empathy, engagement, self-control, 
externalizing, bullying, hyperactivity/inattention, internal-
izing, and autism spectrum) and an overall standard score 
with national norms for preschool age children. Standard 
scores and behavior levels (below average, average, above 
average) are given for each subscale. Reliability and validity 
evidence has been collected for its use in special populations 
(Gresham and Elliott 2008).

Social Communication Questionnaire (SCQ; Rutter et  al. 
2003) A brief instrument completed by a parent/caregiver 
that evaluates communication skills and social functioning 
in screening for an ASD. The survey provides a global cut-
off score of 15 with scores above this value indicating a high 
probability of autism. It is appropriate for use on children 
with a mental age over 2.0  years and has been shown to 
be an efficient, valid, and reliable way to obtain diagnostic 
information or screen for autistic symptoms (Rutter et  al. 
2003).

Results

Data Analysis Plan

For each measure administered in the current study, scores 
from the TD group are provided as normative reference and 
in analyses where direct comparisons are warranted given the 
primary results. Primary analysis was conducted comparing 
variables of interest across the DEL, mUPD, and ASD groups. 
If significant differences were evident, post hoc analyses were 
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conducted to better understand these differences. Cognitive 
ability was controlled for across all group analyses. Further, 
given the number of analyses conducted, Bonferroni correction 
procedures were used to correct for multiple comparisons. All 
reported alphas account for this adjustment.

Interrater reliability for the APS-P: Undergraduate and 
graduate research assistants were trained by the second author 
based on the standardized APS-P manual. Once reliability was 
obtained on training videos across typical and atypical samples 
(IRR = 0.80–0.90), two independent coders, blind to condi-
tions, rated videos from the current sample. Twenty percent of 
the APS-P videos across groups were double-coded to ensure 
reliability. Intra-class correlations (ICC) were calculated based 
on a single measure, absolute agreement, two-way mixed 
effects model to assess the degree of consistency between 
coders for each task. The resulting ICCs for all original and 
new variables on the APS-P were Excellent (IRR = 0.80–0.90; 
Cicchetti 1994). Raters had overall high levels of agreement 
and rated behaviors consistently across participants.

Demographics

Within the PWS sample, 17 participants had a confirmed 
diagnosis of DEL subtype, 12 had a confirmed diagnosis 
of mUPD, and one participant’s genetic subtype status was 
unknown. Participants across the DEL, mUPD, and ASD 
samples did not differ on age (M = 4.35; SD = 0.87) or PPVT 
(M = 83.11; SD = 18.01). However, there was a significant 
difference in cognitive ability (F = 3.31; p = 0.05) as meas-
ured by the visual reception subscale on the MSEL, with 
the mUPD sample having the lowest score, which signifi-
cantly differed from the DEL group (p = 0.04) but did not 
differ from the ASD group (p = 0.44). Further, the PWS 
sample presented with a more even gender distribution 
(DEL = 52.9% male; mUPD = 69.2% male) whereas the ASD 
group (80% male) had a higher percentage of male partici-
pants which more accurately reflects gender distribution in 
this population. The groups did not differ on race (majority 
Caucasian). For adaptive functioning, children with ASD 
were reported to show significantly lower skills of daily 
living (F = 3.29; p = 0.05), socialization skills (F = 15.24; 
p < 0.001), and total adaptive ability (F = 3.69; p = 0.03) as 
measured by the VABS as compared to the DEL sample. 
The mUPD sample did not significantly differ from either 
the DEL or ASD on any domains measured on the VABS. 
See Table 1 for full details.

Pretend Play Ability

APS‑P

A series of one-way ANCOVAs, controlling for cognitive 
ability, were conducted to better understand how global 

scores reflecting social cognitive and affective ability in pre-
tend play differed across the DEL, mUPD, and ASD groups 
based on the standardized play task administered as part 
of the current study. Results showed that the three groups 
significantly differed on Organization (F = 4.45; p = 0.02), 
Affect Frequency (F = 4.99; p = 0.01), Time spent in Func-
tional Play (F = 3.97; p = 0.03), Time spent in Symbolic 
Play (F = 6.25; p = 0.004), Number of Aggressive Interper-
sonal Acts (F = 3.41; p = 0.04), Number of Divergent Sto-
rylines (F = 3.16; p = 0.05), and Frequency of Substitutions 
(F = 3.74; p = 0.03).

Post-hoc analyses indicated that, overall, the DEL sub-
type performed the highest on all of the measures and more 
similarly to the TD reference group. The mUPD and ASD 
groups had more similar functioning across the variables, 
with the mUPD presenting as more impacted than the DEL 
group on Organization and Time spent in Symbolic Play: 
both the mUPD (p = 0.05; p = 0.007) and ASD (p = 0.04; 
p = 0.02) groups scored significantly lower than the DEL 
sample. Further, the mUPD sample expressed significantly 
less Affect (p = 0.01) and Interpersonal Aggressive Acts 
(p = 0.04) than the DEL sample and the mUPD and ASD 
samples did not differ in these domains (p = 1.00; p = 0.69). 
Lastly, the ASD sample spent significantly more Time in 
Functional Play (p = 0.02) and performed significantly less 
Substitutions (p = 0.04) than the DEL subtype. The mUPD 
did not differ from the ASD sample in these domains. See 
Table 2 for full details.

Given the results that the DEL subtype performed high-
est across measures of pretend play ability detailed above, 
subsequent analyses were conducted to better understand 
how mean scores in this group compared to the typical sam-
ple. When controlling for cognitive ability, the DEL subtype 
only differed from the TD group on Time Spent in No Play 
(F = 4.31; p = 0.045), Personifications (F = 11.32; p = 0.002), 
and Neutral Interpersonal Acts (F = 4.66; p = 0.038). Across 
all three of these variables, the DEL sample exhibited lower 
performance than the TD group. There were no other sig-
nificant differences on pretend play variables between these 
two groups.

Social Cognitive Ability

SSIS

A series of one-way ANCOVAs, controlling for cognitive 
ability, were conducted to better understand how social 
skills functioning differed across the three groups. The SSIS 
total standard score significantly differed between groups 
(F = 13.59; p < 0.001). Subdomain differences included: 
Communication (F = 16.52; p < 0.001), Cooperation 
(F = 10.21; p < 0.001), Assertiveness (F = 7.67; p = 0.001), 
Responsibility (F = 11.68; p < 0.001), Empathy (F = 10.68; 
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p < 0.001), Engagement (F = 9.82; p < 0.001), Self-Control 
(F = 7.47; p = 0.002), Bullying (F = 4.00; p = 0.03), Hyper-
activity/Inattentiveness (F = 5.21; p = 0.009), and Autism 
Behaviors (F = 11.03; p < 0.001).

Follow-up post hoc analysis indicated that the ASD sam-
ple scored lower across all SSIS domains whereas the DEL 
and mUPD sample did not differ on their level of reported 
functioning. Specifically, the ASD sample was reported 
to have more significant deficits in domains relating to 
Responsibility (p = 0.002), Empathy (p = 0.03), Self-Con-
trol (p = 0.01), Autism Behaviors (p = 0.002), and the Total 
Standard Score (p = 0.003) in comparison to both the DEL 
and mUPD groups. Further, the ASD group was reported 
to perform worse in Communication (p < 0.001), Coop-
eration (p < 0.001), Assertiveness (p < 0.001), Engagement 
(p < 0.001), and Hyperactivity/Inattentiveness (p = 0.02) as 
compared to the DEL and engaged in more Bullying activi-
ties than the mUPD group (p = 0.03). See Table 3 for full 
details.

SCQ

A one-way ANCOVA, controlling for cognitive ability, was 
conducted to compare scores on the SCQ across the three 
groups. SCQ Global Score differed across groups (F = 11.59; 
p < 0.001). Specifically, the ASD group had a mean score 
(M = 17.05; SD = 5.67) above the SCQ severity cut-off 
score of 15, which was significantly more elevated than the 
DEL sample (p < 0.001). The mUPD sample (M = 11.85; 
SD = 7.93) did not differ from either the DEL sample, 

whose score fell well below the severity cut-off (M = 7.44; 
SD = 3.35) and the ASD sample. See Table 3 for full details.

Within‑Group Correlations

In order to better understand any unique relationships among 
parent report, behavioral assessment, and other domains of 
functioning, specifically in how receptive language (PPVT), 
autism severity (SCQ), and social skills (SSIS) related to 
pretend play (APS-P), a series of within-group correlations 
were conducted.

Receptive Language (PPVT) × Pretend Play (APS‑P)

PWS Subtype: DEL

Receptive language ability did not significantly corre-
late with any of the five original APS-P variables. How-
ever, there was a trending relationship between receptive 
language and Affect Frequency (r = 0.45; p = 0.09) in this 
group. These results were similar to the TD reference group, 
which only showed a relation between language ability and 
one play variable (see Table 4).

PWS Subtype: mUPD

Similarly, receptive language ability did not significantly 
correlate with any of the five original APS-P variables 
among children with mUPD.

Table 2  Pretend play ability 
across subtypes

*p < 0.05; **p < 0.01
a TD comparison group not included in group analysis
b Significantly differs from DEL

TD (n = 26)a DEL (n = 17) MUPD (n = 13) ASD (n = 20) Group effects

Imagination 3.73 (1.00) 3.27 (0.88) 2.92 (1.19) 2.45 (1.10) F = 2.60
Organization 3.54 (0.81) 3.20 (0.86) 2.23 (1.01)b 2.30 (1.13)b F = 4.27*
Comfort 3.58 (0.90) 3.47 (0.83) 3.15 (0.56) 3.15 (0.88) F = 0.82
No play (%time) 3.62 (6.90) 11.0 (12.0) 22.9 (21.9) 9.15 (18.2) F = 2.58
Functional play (%time) 37.3 (29.3) 35.7 (27.4) 52.8 (30.5) 61.6 (24.0)b F = 3.97*
Symbolic play (%time) 58.3 (32.0) 53.3 (23.0) 24.0 (23.6)b 29.3 (25.0)b F = 6.25**
Divergent themes 2.73 (2.01) 1.67 (1.54) 0.77 (0.60) 0.80 (1.01)b F = 3.16*
Transformation frequency 0.58 (0.70) 0.20 (0.41) 0.15 (0.56) 0.15 (0.50) F = 0.05
Substitution frequency 1.38 (0.85) 1.20 (0.56) 0.69 (0.63) 0.65 (0.67)b F = 3.74*
Affect frequency 12.50 (7.60) 10.13 (3.29) 4.69 (5.54)b 6.20 (5.20) F = 4.99*
Affect variety 3.96 (2.03) 2.80 (1.27) 1.54 (1.05) 2.15 (1.66) F = 2.58
Neutral interpersonal acts 0.88 (1.63) 0.20 (0.41) 0.54 (0.97) 0.35 (0.67) F = 0.81
Aggressive interpersonal acts 2.04 (2.58) 1.60 (2.03) 0.08 (0.28)b 0.75 (1.62) F = 3.41*
Nurturing interpersonal acts 0.54 (1.14) 0.20 (0.56) 0.08 (0.28) 0.00 (0.00) F = 1.45
Personifications 3.85 (2.48) 1.07 (1.39) 0.23 (0.44) 0.90 (1.37) F = 1.88
Number of characters 4.96 (2.29) 3.00 (2.45) 1.77 (2.35) 2.80 (2.02) F = 1.20
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ASD

Receptive language ability positively correlated with 
APS-P Comfort (r = 0.57; p = 0.01), Organization (r = 0.51; 
p = 0.02), and Affect Frequency (r = 0.53; p = 0.02). Fur-
ther, there were trending relationships between receptive 
language ability and Imagination (r = 0.45; p = 0.06) and 
Affect Categories (r = 0.43; p = 0.08). The pattern of cor-
relation between receptive language and play ability in 
the ASD differed from the TD reference group and the 
PWS subtypes in that there were significant or trending 
relationships between all five original APS-P variables and 
language ability (see Table 4).

Autism Severity (SCQ) × Pretend Play (APS‑P)

PWS Subtype: DEL

Autism severity as measured by parent report (SCQ) did 
not correlate to pretend play ability in the DEL sample. 
These findings are commensurate with the TD norm sam-
ple, which showed no significant correlations between the 
SCQ and play ability (see Table 5).

Table 3  Social cognitive ability 
across subtypes

*p < 0.05; **p < 0.01
a TD comparison group not included in group analysis
b Group significantly differs from DEL
c Group significantly differs from mUPD
d Reverse scoring
e Cut-off value > 15 indicates ASD

TD (n = 26)a DEL (n = 17) MUPD (n = 13) ASD (n = 20) Group effects

Social skills improvement system (SSIS)
Communication 16.76 (2.70) 15.00 (2.75) 14.54 (3.80) 8.90 (3.46)b F = 16.52**
Cooperation 12.88 (2.09) 12.53 (2.56) 11.54 (3.71) 7.95 (2.80)b F = 10.21**
Assertiveness 15.36 (2.18) 12.60 (2.13) 10.15 (3.39) 7.45 (4.61)b F = 7.67**
Responsibility 12.92 (2.36) 10.80 (2.81) 10.15 (3.12) 5.80 (3.44)b,c F = 11.68**
Empathy 14.20 (2.12) 13.07 (2.94) 10.85 (4.47) 6.85 (3.99)b,c F = 10.68**
Engagement 17.20 (2.87) 13.47 (3.18) 10.62 (5.56) 6.90 (3.75)b F = 9.82**
Self-control 11.76 (3.62) 10.60 (2.82) 10.15 (4.81) 6.10 (3.35)b,c F = 7.47**
Internalizing  behaviord 2.08 (2.52) 6.07 (2.99) 4.62 (3.38) 5.80 (3.81) F = 0.65
Autism  spectrumd 6.12 (3.98) 14.60 (5.29) 15.08 (7.08) 23.65 (6.02)b,c F = 11.03**
Hyperactivity/inattentiond 5.84 (2.93) 7.40 (3.40) 7.77 (2.80) 10.95 (3.50)b F = 5.21**
Externalizing  behaviord 7.84 (3.80) 8.47 (4.70) 7.46 (3.53) 11.00 (4.94) F = 2.16
Bullying 1.08 (1.26) 1.20 (1.57) 0.62 (0.77) 2.10 (1.74)c F = 4.00*
Problem behaviors 93.48 (13.6) 105.40 (14.08) 100.54 (10.02) 110.35 (13.99) F = 1.76
Standard score 107.2 (9.77) 96.93 (8.12) 91.15 (17.41) 72.20 (15.08)b,c F = 13.59**
Social communication questionnaire (SCQ)
 Global  scoree 3.88 (2.03) 7.44 (3.35) 11.85 (7.93) 17.05 (5.66)b F = 11.59**

Table 4  Correlations by 
receptive language (PPVT)

*p < 0.05; **p < 0.01; †p < 0.10

APS-P Groups

TD (n = 26) DEL (n = 17) MUPD (n = 13) ASD (n = 20)

Imagination 0.02 0.25 0.18 0.45†

Organization 0.16 0.34 0.42 0.51*
Comfort 0.43* 0.20 0.17 0.57*
Affect frequency 0.19 0.45† 0.32 0.53*
Affect categories 0.02 0.32 0.36 0.43†
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PWS Subtype: mUPD

In contrast to the DEL and TD reference groups, bivariate 
correlational analysis in the mUPD sample showed signifi-
cant negative relationships between Organization (r = − 0.57; 
p = 0.04) and Comfort (r = − 0.58; p = 0.04) and autism 
severity (see Table 5).

ASD

No significant correlations were found between autism 
severity and pretend play ability (see Table 5) within the 
ASD sample.

Social Skills (SSIS) × Pretend Play (APS‑P)

PWS Subtype: DEL

When evaluating parent report of social skills and their rela-
tionship to pretend play ability, the DEL group showed no 
significant correlations across the SSIS domains, which was 
consistent with the TD norm reference group (see Table 6).

PWS Subtype: mUPD

In contrast to the DEL and TD groups, the mUPD sample 
showed positive correlations between Organization in play 
and Cooperation (r = 0.56; p = 0.05) and Overall Social 
Functioning (r = 0.55, p = 0.01). Further, Affect Frequency 
in play was positively correlated with Engagement in this 
group (r = 0.58; p = 0.04) (see Table 6).

ASD

In comparison to the other samples, children with ASD 
showed multiple correlations between social skills by par-
ent report and pretend play ability. Specifically, this sample 
showed positive relationships between Imagination in play 
and Empathy (r = 0.47, p = 0.04), Engagement (r = 0.57; 
p = 0.01), and Overall Social Functioning (r = 0.44; p = 0.05). 
Organization in play significantly positively correlated with 

Engagement (r = 0.47; p = 0.04). Affect Frequency in play 
also significantly related to Engagement (r = 0.58; p = 0.01). 
Lastly, Affect Categories in play significantly positively 
correlated with Empathy (r = 0.72; p < 0.001), Engage-
ment (r = 0.72; p < 0.001), and Overall Social Functioning 
(r = 0.56; p = 0.01).

Discussion

The current study characterized early social cognitive ability 
based on parent report and behavioral assessment in pre-
schoolers with PWS, by genetic subtype, in comparison to 
ASD. A further aim was to understand what deficits were 
specific to each PWS subtype during early childhood, above 
and beyond what may be expected given developmental or 
cognitive delays, and if the presence of these deficits differed 
by parent report versus observable behavior. Particularly, a 
pretend play assessment (APS-P), which measured aspects 
of early social cognitive ability, was administered along with 
parent report surveys, which measured domains relating to 
autism severity/social communication (SCQ) and coopera-
tion, assertiveness, empathy, engagement, levels of self-
control, and maladaptive behaviors such as internalizing/
externalizing behaviors and those associated with hyperac-
tivity or autism spectrum traits (SSIS). To our knowledge, 
this is the first study to investigate social cognitive ability 
using direct assessment and parental report in PWS and in 
comparison to autism during the preschool years.

Primary findings indicate that the DEL and mUPD groups 
significantly differed from one another in functioning across 
a number of domains by parent report and behavioral assess-
ment. On behavioral assessments, the DEL sample expressed 
overall higher functioning and the mUPD group presented 
with performance more similar to the ASD group across 
certain measures. However, results from parent report were 
not consistent with these findings. Particularly, parents 
reported that both subtypes of PWS were performing at a 
higher level than the ASD sample across all social cogni-
tive domains. Another important finding was that, for all 
measures, these results held when controlling for cognitive 

Table 5  Correlations by autism 
severity (SCQ)

*p < 0.05; **p < 0.01; †p < 0.10

Groups

TD (n = 26) DEL (n = 17) MUPD (n = 13) ASD (n = 20)

APS-P
Imagination 0.25 − 0.01 − 0.46 − 0.10
Organization 0.19 0.17 − 0.57* − 0.18
Comfort 0.22 0.30 − 0.58* − 0.19
Affect frequency 0.17 0.50† − 0.37 0.16
Affect categories 0.17 0.33 − 0.23 − 0.09
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ability, suggesting the relationships between social cognitive 
ability and pretend play are specific to each genetic subtype 
rather than what would be expected from developmental 
delay alone. Lastly, partial correlations within DEL, mUPD, 
and ASD groups showed associations between receptive lan-
guage and parent report of autism severity and social skills 
with performance on the APS-P, unique to each sample.

Comparison Across Groups

Taken together, the results of this study present a consistent 
pattern of functioning across both behavioral assessment and 
parent report where the DEL subtype of PWS performed 
higher than both the mUPD and ASD samples. This higher 
ability in the DEL group was evident across receptive lan-
guage and cognitive ability as measured by the MSEL along 
with measures in pretend play and parent report of social 
cognitive functioning. An important finding to note is that 
on the pretend play assessment, the DEL and mUPD sub-
types did significantly differ on organization and time spent 
in symbolic play whereas, by parent report, the DEL group 
had higher mean scores across social functioning that were 
not statistically different than the mUPD group. This sug-
gests that there are true differences between the groups that 

may be better captured by behavioral observation rather than 
parent report alone. Another novel finding from this study 
was that the DEL group scored more similarly to the TD 
comparison group than the mUPD or ASD groups in pretend 
play ability on the APS-P. This finding again suggests that, at 
this early age, the PWS subtypes do indeed show meaning-
ful differences in ability with what would be expected with 
regard to typical development.

Examining performance between the mUPD and ASD 
groups shows a more comparable profile of performance, 
with the mUPD group consistently scoring slightly higher 
(nonsignificant) than the ASD sample yet lower than the 
DEL sample. However, there were some instances, specifi-
cally in the APS-P, where the mUPD sample performed 
more poorly than both the DEL and ASD groups, such as, 
on average, spending twice as much time not engaging with 
the toys (‘no play’ variable) and expressing a significant less 
amount of affect than the other two groups. These findings 
are consistent with previous research and are the first to sug-
gest that even at a young age, individuals with the mUPD 
subtype perform more similarly to children with ASD than 
the DEL subtype, potentially indicating a higher overlap in 
symptomatology and risk for ASD in the mUPD population 
(Dimitropoulos et al. 2013; Hogart et al. 2010).

Table 6  Correlations by social 
skills (SSIS)

*p < 0.05; **p < 0.01; †p < 0.10

APS-P Cooperation Empathy Engagement Standard score

TD (n = 26)
 Imagination 0.08 0.02 0.20 0.06
 Organization 0.31 0.08 0.15 0.16
 Comfort − 0.004 0.07 0.16 0.11
 Affect frequency 0.02 0.16 0.29 0.18
 Affect categories − 0.06 0.04 0.20 0.01

DEL (n = 17)
  Imagination 0.09 0.03 0.15 0.01
  Organization 0.12 − 0.31 − 0.19 − 0.04
  Comfort − 0.13 0.19 − 0.24 − 0.17
  Affect frequency 0.25 − 0.36 − 0.17 0.08
  Affect categories 0.06 0.11 − 0.31 − 0.23

mUPD (n = 13)
  Imagination 0.05 0.03 0.27 0.18

 Organization 0.56* 0.32 0.54† 0.55*
 Comfort 0.44 0.08 0.16 0.12
 Affect frequency 0.29 0.33 0.58* 0.33
 Affect categories 0.18 0.27 0.21 0.17

ASD (n = 20)
 Imagination 0.32 0.47* 0.57** 0.44*
 Organization 0.27 0.42† 0.47* 0.41†

 Comfort 0.13 0.37 0.37† 0.31
 Affect frequency 0.07 0.41† 0.58** 0.23
 Affect categories 0.39† 0.72** 0.72** 0.56*
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When comparing functioning on behavioral assess-
ment to parent report, another interesting pattern emerges. 
Results from the pretend play task show that the DEL and 
mUPD subtypes significantly differed from one another 
on a number of domains, with the mUPD group showing 
fewer aggressive interpersonal acts (an indicator of more 
complexity in play) and affect frequency in play. Further, 
on some measures, such as organization of a storyline and 
time spent in symbolic play, the mUPD subtype did not 
differ from the ASD group and both evidenced signifi-
cantly lower ability in these domains as compared to the 
DEL subtype. This again suggests that children express-
ing the mUPD subtype may evidence more significant 
deficits in social cognitive functioning, even at this early 
age. These findings are important given that previous 
research has shown that pretend play constructs such as 
organization, symbolic play ability, and affect expression 
are related to prosocial behavior (Fehr and Russ 2013) 
social competence (Kaugars and Russ 2009) and emotional 
understanding and regulation (Seja and Russ 1999; Hoff-
mann and Russ 2012). Recognizing differences in pretend 
play ability provides an avenue for intervention to not only 
bolster areas of pretend play but also enhance other skill 
sets important to early social cognitive development.

In contrast, when examining parent report findings, there 
was no difference in functioning by PWS subtype. While the 
DEL group appeared to score higher than the mUPD group 
on the SSIS and SCQ, these differences were not significant. 
In some instances, the DEL and ASD groups differed on 
level of functioning in domains such as social communica-
tion, cooperation, assertiveness, and engagement. On other 
measures, such as responsibility, empathy, and self-control, 
the ASD group scored significantly lower than both the DEL 
and mUPD groups. This suggests that, in the current study, 
parents are perceiving social cognitive difficulties regardless 
of PWS subtype that are not as severe as children with ASD. 
This difference in behavioral assessment versus parent report 
is an important one. The majority of research in PWS has 
focused on parent observations, which provide only a part 
of the picture. However, findings from this study suggest 
that parent report alone may not be nuanced enough to cap-
ture the specific differences between PWS subtypes. Along 
these lines, Dykens et al. (2017) and Bennett et al. (2017) 
found that parent report overgeneralized deficits evident in 
children with PWS when evaluating a child for an autism 
diagnosis. Clinical observation and assessment provided a 
more accurate picture of autism symptomology and severity. 
Taken together, findings from previous research and the cur-
rent study point to the need of behavioral observation when 
assessing social cognitive ability. The ability to use more 
comprehensive measures of child functioning has significant 
implications for early intervention efforts that may need to 
be individually tailored to each child’s ability.

It is also important to note that although the mUPD and 
ASD groups had lower quality of pretend play as compared 
to the DEL group, in some instances, the two groups also dif-
fered from one another. For example, the ASD group spent 
significantly more time in functional play and expressed 
less divergent themes and substitution frequency during the 
play task than the mUPD group. These findings are con-
sistent with previous research, which suggests that children 
with ASD do not necessarily present with deficits in func-
tional play ability but rather have significant impairments 
in being able to engage in higher level symbolic play, such 
as expressing divergent storylines in their play or using toys 
“as if” they were something else (i.e. substitutions) (Lam 
and Yeung 2012; Jarrold 2003). Further, as can be seen by 
parent report on the SCQ, the mUPD group mean score fell 
below the cut-off score for an autism diagnosis. Interestingly, 
the mUPD subtype was the only group to show significant 
correlations between the SCQ and pretend play measures, 
perhaps suggesting the larger variability in this group cor-
responds with challenges on these social measures for some 
children. This should be investigated further with a larger 
sample. However, SSIS findings also indicate that children 
with the mUPD subtype also displayed functioning that was 
significantly higher than the ASD group in some instances 
as reported above. These findings suggest that the mUPD 
subtype may be evidencing more significant difficulties in 
social cognitive ability at this early age range in compari-
son to the DEL subtype, but that these difficulties are (1) 
unique from and (2) not as severe as preschoolers with ASD. 
Overall, these findings may suggest that children with the 
mUPD subtype have differing needs than children with the 
DEL subtype. This is important for clinicians and parents 
to be aware of so that proper assessment and intervention 
techniques are implemented and tailored to these expressed 
differences.

Social Cognition & Other Domains of Development

The current findings also suggest unique relationships 
between receptive language, autism severity, and social 
skills with pretend play across the three groups. Lan-
guage ability is an important factor to take into account 
when assessing young children with developmental dis-
abilities and in disorders known to have co-occurring 
language difficulties, such as PWS and ASD (Dimitro-
poulos et al. 2013; Hudry et al. 2010). It is important to 
understand how language ability may relate to domains 
being measured and impact differences in functioning evi-
denced across these groups. Previous research in ASD 
has shown that preschoolers present with more severe 
deficits in receptive rather than expressive language and 
that there is a relationship between language develop-
ment and social cognitive ability (Hudry et al. 2010). 
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Specifically, research has shown that early social skills, 
such as joint attention predict later language develop-
ment (Mundy et al. 1990). Psychophysiological work in 
ASD has also shown that individuals with high social 
cognition often present with higher receptive language 
ability (Patriquin et al. 2013). Although directionality 
of this relationship is still being delineated, it provides 
evidence of an important link between these two devel-
opmental domains in children with autism. In PWS, less 
research has been conducted, however, findings suggest 
that the DEL subtype may present with more expressive 
than receptive language difficulties, whereas the mUPD 
subtype exhibits a discrepancy more similar to autism 
with higher expressive versus receptive language abili-
ties (Dimitropoulos et al. 2013). This same research also 
found no association between language and adaptive 
behavior in children with PWS yet no study has exam-
ined how domains of language may relate to early social 
cognitive ability in this population (Dimitropoulos et al. 
2013). In the current study, receptive language ability did 
not differ across the three groups, yet the relationships 
between receptive language and APS-P performance did 
vary, with the ASD group evidencing the most signifi-
cant correlations between these two domains. Further, the 
ASD group also evidenced the most correlations between 
social skills and play ability. This may be an important 
factor to consider in understanding the social cognitive 
phenotype of ASD in comparison to the mUPD or DEL 
groups. Specifically, there may be a unique relationship 
between these constructs in children with ASD that dif-
fers from those with PWS, which could prove important 
in tailoring intervention to these different populations.

Relatedly, within PWS subtypes, the mUPD group 
had more correlations that reached significance between 
measures of autism severity, social skills, and pretend 
play ability than the DEL group. These findings may 
relate to the higher variability of functioning and ASD 
symptomatology evident in this group. Within the DEL 
subtype, autism severity and social functioning were not 
related, which was more consistent with the TD norm 
reference group, perhaps suggesting a more similar pat-
tern of relationships between domains of functioning 
across these two groups—something that was similarly 
observed on both behavioral tasks and parent report in 
the current study. Taken together, these results indicate 
that multiple areas may impact the development of social 
cognitive ability. Findings from this study suggest that 
future research should continue to characterize other 
aspects of functioning, such as language, symptom sever-
ity, and socioemotional functioning, in understanding the 
role they may play in how social cognitive deficits are 
conceptualized and treated in these different populations.

Limitations

While this study has important implications for the PWS 
population, several limitations should be noted. First, the 
current study is limited by its sample size. The small sam-
ple size had the potential to decrease power in the current 
study, could have increased the likelihood of Type I and II 
errors in the results, and restricted the ability to use multi-
variate tests. However, given the low prevalence rate of PWS 
within the general population, the number of participants 
reported in the current study match what has been reported 
on the literature previously. A second limitation is the cross-
sectional design utilized in this study. Future work should 
aim to follow children with PWS across the preschool and 
early childhood period to better understand the trajectory 
of potential social cognitive deficits and their relationship 
with other areas of functioning through the use of behav-
ioral assessment in combination with parent report. A third 
limitation is the use of the APS-P in 3 year-old children. 
Although previous studies have administered and scored the 
measure using children as young as 3 years of age and our 
current findings suggest no difference in how the various 
ages performed on the task and what variables of interest the 
play constructs related to, there is still the need to validate 
the task in younger samples, which has not been done up to 
this point and may have impacted the findings. In addition, 
portions of the APS-P have not yet been validated. Further 
validation of the seven additional APS-P variables used in 
the current study is warranted. However, inter-rater reliabil-
ity was as high on the new variables as original APS-P vari-
ables and correlations between new and original variables 
and other constructs of interest (i.e. social skills, empathy, 
cooperation on the SSIS; negatively with severity scores on 
the SCQ) were found.

Conclusion

Outside of these limitations, the current study is the first 
to show that preschoolers with PWS evidence deficits in 
social cognitive ability that are not purely accounted for by 
cognitive delays. Findings also suggest that the severity of 
these deficits and the difference between subtype function-
ing varies as a function of either parent report or behavioral 
assessment. Parents of children with both PWS subtypes 
are more likely to report deficits across social cognitive 
domains whereas behavioral assessment shows a more 
complex and disparate picture of functioning between the 
DEL and mUPD groups. Specifically, in the current study, 
children with the mUPD subtype evidenced more similari-
ties to the ASD group for some characteristics. Conversely, 
children with the DEL subtype presented with higher levels 
of functioning, more similar to the TD group. These findings 
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are extremely important in that they provide initial evidence 
that (1) decreased social cognitive ability is evident early in 
development in children with PWS, (2) these deficits differ 
by subtype and (3) these differences may be important in 
informing early intervention techniques so as to be more 
specifically tailored to each subtype’s ability level and needs.
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