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Abstract

Prader-Willi Syndrome (PWS) is a rare neurodevelopmental disorder associated with social cognitive challenges, and
pretend play has been demonstrated as a tool to achieve developmental goals. Following previous report on feasibility
and acceptability of a remote, play-based parent-training program (Zyga, Russ, & Dimitropoulos, 2018), we now report
on preliminary efficacy of this program to enhance pretend play skills and social cognitive skills in preschoolers with
PWS. Results across two studies demonstrated efficacy when live-coaching play sessions incorporated children into the
intervention. Increases in play skills were observed for children with the mUPD subtype of PWS who underwent interven-
tion, compared with children with mUPD who were waitlisted. Children with DEL subtype were less likely to respond to

intervention. Implications for results are discussed.
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Introduction

Individuals with Prader-Willi syndrome (PWS), a rare neu-
rodevelopmental disorder associated with alterations to
chromosome 15, experience a number of physical, cogni-
tive, and behavioral challenges (see Butler et al., 2019 for
updated review of PWS). Among these challenges, children
and adults with PWS are at increased risk of having diffi-
culty with various aspects of social cognition (Whittington
& Holland, 2017), including reciprocal communication and
interpreting social cues (Dimitropoulos et al., 2013; Rosner
et al., 2004), face and emotion discrimination (Key et al.,
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2013; Whittington & Holland, 2011; Feldman & Dimitro-
poulos, 2014; Dykens et al., 2019; Debladis et al., 2019),
symbolic play (Zyga et al., 2015; Dimitropoulos et al.,
2019), and theory of mind (Lo et al., 2013). For example,
Dykens et al., (2019) found that children and adults with
PWS had difficulty accurately interpreting the intention of
others, with particular difficulty perceiving other people’s
sincere intentions. In addition, they found many participants
had difficulty recognizing emotions, more often showing
challenges with negative emotions (Dykens et al., 2019).
However, while research has shown that children with
PWS are at increased risk of exhibiting social cognitive
challenges akin to symptoms of autism spectrum disorder
(ASD), the majority do not meet diagnostic criteria for the
disorder (Dykens et al., 2017; Bennett et al., 2015). In addi-
tion, while these social cognitive difficulties may at times be
superseded by other more challenging behaviors, such as the
life-threatening hyperphagia (Miller et al., 2011) and temper
outbursts (Rice, Woodcock, & Einfeld, 2018), improving
social-cognitive abilities may increase other important areas
of children’s skill development, increase quality of life, and
reduce the significant burden experienced by caregivers
(Kayadjanian et al., 2018; Wong et al., 2020).
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Much of the literature in PWS has been focused on older
children and adults with respect to broader social function-
ing. We recently reported challenges with social functioning
at younger ages within the context of pretend (symbolic)
play (Dimitropoulos et al., 2019; Zyga & Dimitropoulos,
2020). Although there are many versions of play, pretend
play refers to the ability to play in an “as-if” manner (Fein,
1981). Krasnor and Pepler (1980) defined this type of play
using four specific criteria: nonliterality, positive affect,
intrinsic motivation, and flexibility. Another hallmark of
pretend play is its use of symbolism and make-believe
scenarios (Russ, 2014). Pretend play emerges in a child’s
development around 18 months and hits its peak between
the ages of three to five (Krasnor & Pepler, 1980). Its emer-
gence follows a developmental trajectory, where children’s
abilities move from more concrete to abstract actions and
themes (Bodrova et al., 2013). Further, pretend play can
be seen as a marker of social cognitive development where
children are able to practice social skills in a safe envi-
ronment (Russ, 2014). Specifically, pretend play has been
shown to relate and impact areas such as divergent think-
ing ability, social adjustment, social communication ability
surrounding joint attention, theory of mind, understanding
other’s emotional states, and even socioemotional develop-
ment surrounding expressing, managing, and coping with
emotions (Barnett, 1990; Dansky, 1999; Fehr & Russ, 2016;
Harris, 2000; Russ, 2014; Singer & Singer, 1992). Further,
there is also a large research literature that has found that
pretend play ability is associated with many areas of adap-
tive functioning in children, such as creativity, coping, and
emotion regulation (Danksy, 1999; Russ, 2014).

While pretend play involves essential skills that are
important for all children, children with autism and other
neurodevelopmental disorders have been shown to exhibit
deficits in the emergence and development of their pretend
play skills, including imagination, flexible thinking, and
symbolic play (Kasari et al., 2006). Our findings indicate
preschoolers with PWS have difficulties with engaging in
pretend play and decreased social skills (Dimitropoulos et
al., 2019). In addition, parent-child engagement during pre-
tend play was found to be lower among PWS parent-child
dyads than typical child-parent dyads (Zyga & Dimitropou-
los, 2020). Studies have demonstrated differences related to
social cognitive processes between children with the two
most commonly recognized subtypes of PWS: maternal
uniparental disomy (mUPD) and paternal deletion of chro-
mosome 15 (DEL). Children diagnosed with the mUPD
subtype of PWS have been shown to be at greater risk for
autistic symptomatology compared with children with the
DEL subtype of PWS (Hogart et al., 2010). Additionally,
children with mUPD have scored similarly to children with
ASD on measures of social cognition, communication, and
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motivation (Dimitropoulos et al., 2013). Whittington and
Holland (2010) demonstrated that socialization and age
have a greater predictive impact on emotional recognition
for children with mUPD, whereas this predictive nature was
negligible for children with DEL. Consistent with this accu-
mulating literature on social cognition in PWS, play behav-
ior may also vary by genetic subtype, with decreased play
ability among children with mUPD in contrast to children
with DEL. For example, we recently reported on the play
skills of 50 preschoolers with PWS and found that on aver-
age, children with DEL subtype scored higher than both the
mUPD and ASD groups on the organization of their play,
how often they incorporated affect into their play, and the
amount of time they spent engaged in symbolic play (Dim-
itropoulos et al., 2019).

Pretend play can serve as both a domain of development
and an activity platform with which children can develop
their play skills and improve upon these skills to reach
important developmental goals (Lifter, Mason, & Barton
2011; Lifter and Bloom, 1989; Barton & Wolery 2008).
There is an extensive literature on use of play as a platform
for intervention with children with autism and other neuro-
developmental disabilities, as well as efforts to understand
the challenges associated with pretend play for this popula-
tion (Charman et al., 2003; Strain et al., 1985; Barton &
Wolery 2010; Doernberg et al., 2021). Thus, increasing
pretend play skills may not only allow for play optimiza-
tion but also build a stronger platform for intervention on
other challenges the child may be experiencing. Recently,
our lab reported on the efficacy of a remote pretend play
intervention administered directly to school-aged children
with PWS, and findings demonstrated that not only did
children increase in their cognitive and affective play skills
following the intervention, but these improvements general-
ized to their divergent thinking skills as well (Dimitropou-
los et al., 2021). In addition, while direct intervention on
play has been used across children with neurodevelopmen-
tal disabilities in structured clinician-led sessions, parent
training is often used as a mode of intervention or for ensur-
ing reinforcement of learning outside of the intervention
session (Kasari et al., 2015; Greenspan and Wieder, 1997,
Mercer, 2017; Solomon et al., 2014). Incorporating parents
in these pursuits has several advantages. First, teaching
parents best practices for boosting pretend play will help
to ensure parents have the knowledge and tools they need
to engage with their child. Play can be hard work for chil-
dren that struggle with the essential foundational behav-
iors required to play socially with another person (i.e. joint
attention, joint engagement, and reciprocity), in contrast to
typically developing children for whom play is often easy,
naturally reinforcing, and therefore enjoyable for both the
child and parent. This natural reinforcement seen in typical
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development usually leads to a cycle of continued engage-
ment in parent-child play. This cycle is often disrupted or
absent in parent-child dyads of children with developmen-
tal disorders. These parents can feel ineffective or unmoti-
vated to initiate play because of lack of engagement from
their child or being uncertain as to how to gain their child’s
interest or attention in the task. Providing coaching to the
parent along with psychoeducation can help induce this
important parent-child play cycle. Second, parents offer the
opportunity to extend learning outside the dedicated inter-
vention session in their day-to-day structured and unstruc-
tured interactions with their child to allow for reinforcement
and generalization. Third, the use of early intervention via
parent training provides an opportunity to target fundamen-
tal play skills early in life for children, providing parents
a skillset that can be used successfully at home. Research
in neurodevelopmental disorders has demonstrated the suc-
cess of implementing play-based parent-training as a form
of early intervention (Kasari, et al., 2015). Finally, provid-
ing opportunities for structured play time between parent
and child may allow for increased parent-child engagement.
Recent research has indicated that play-training for parents
and children with ADHD can lead to increases in the quality
of parent-child relationships (Wallace, 2018). Specifically,
in autism, parent training has been shown to result in signifi-
cant improvement among preschoolers’ behavior (Scahill et
al., 2016), and research in children with PWS indicates that
the addition of an adult play-partner increases pretend play
skills (Zyga et al., 2015).

Given the prevalence of PWS (approximately 1 in 10,000
to 30,000 births; Angulo et al., 2015) and other rare neu-
rodevelopmental disorders, developing efficacious behav-
ioral interventions can be challenging as in-person access to
participants is limited and research is often subject to small
sample sizes collected at one or two timepoints and/or at
limited timepoints (i.e., syndrome-specific conferences).
The parameters of behavioral intervention (i.e., need for
consistent, weekly or biweekly appointments) are often not
feasible and likely associated with travel costs and increased
time burden on the family. However, telehealth methodol-
ogy (videoconferencing) helps to reduce these barriers (Vis-
mara et al., 2013). This modality is becoming increasingly
prevalent in the rare disorder community (Cox et al., 2012,
McGeary et al., 2012) and in light of the recent COVID-
19 pandemic, is garnering even more attention with broader
typical and atypical populations (Jeffrey et al., 2020; Fair-
child et al., 2020).

We recently reported on the feasibility of a remotely
delivered parent training for parents of preschoolers with
PWS and found good acceptability and satisfaction with the
intervention (Zyga, Russ, & Dimitropoulos, 2018). The pur-
pose of this paper is to now report on the preliminary efficacy

of this program to enhance pretend play skills in preschool-
ers with Prader-Willi syndrome. We report on two studies.
The first describes our initial pilot of the PRETEND par-
ent training program (Study 1) in a 6-week, twice-weekly,
remotely delivered format. Study 2 refines the remotely
delivered training program to condense twice-weekly ses-
sions to once-weekly, across 8 weeks of intervention, and
including live coaching and assigned play-homework to
participants. Both studies included a quasi-randomized
design where the children randomized to the intervention
group are hypothesized to show significant gains in pretend
play skills in comparison to those in the waitlist condition
following parent-training.

Study 1
Method
Participants

Thirty preschool-aged children diagnosed with Prader-Willi
Syndrome, and their parents/guardians, were enrolled in
Study 1. To be eligible to participate, families had a child
between the ages of 3—5 years old with a confirmed diag-
nosis of PWS by genetic testing, had reliable computer and
internet access, spoke English as their primary language,
and were able to complete both the pre and post assess-
ment visits in person. Participating families were excluded
if enrolled in any other clinical trials during the time of this
study. No other inclusion nor exclusion criteria were used
in the present study. Recruitment occurred through news-
letters, online postings, and announcements at meetings of
state and national chapters of the Foundation for Prader-
Willi Syndrome Research (FPWR) and the Prader-Willi
Syndrome Association (PWSA-USA). All participating par-
ents/guardians completed informed consent outlining pro-
cedures of the study.

Of the 30 participants who enrolled in Study 1 (mean
age=4.37, SD=0.85; 60% male), 15 participants were
quasi-randomized into the intervention group (INV), while
15 participants were quasi-randomized into the waitlist
control group (WC). Participants were randomized based
on their gender, age, and genetic subtype in order to ensure
that the INV and WC groups had comparable samples.
Nonverbal cognitive ability was estimated using the Visual
Reception subscale of the Mullen Scales of Early Learning
(MSEL) (mean t-score: 32.13 (9.19)), and average recep-
tive language ability was 85.79 (15.72), as measured by the
Peabody Picture Vocabulary Test (PPVT-2). These scores
fall within the typical low average cognitive range for this
population (Angulo et al., 2015). See Table 1 for complete
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Table 1 Baseline Characteristics (Study 1)

M (SD) Total DEL mUPD INV  WC
(1=30) (n=17) (n=13) (n=15) (n=15)

Age 434 462 398 439 428
0.93) (0.97)" (0.75) (1.05) (0.82)
# male(%) 18 (60) 9 9 8 7
(52.94) (69.23) (53.33) (46.67)
# mUPD(%) - - - 8 7

(53.33) (46.67)
# Non-White(%) 2(6) - - - -

PPVT* 85.79 9041 79.25 86.57 85.07
(15.72) (13.62)* (16.73) (12.90) (18.41)
MSELP 32.13 36.14 26.50 3192 3236
(9.79) (10.08)* (6.15) (8.93) (11.17)
Child Stress®* 50.32  52.69 47.17 51.00 49.54
(7.62) (6.65)*" (7.94) (7.72) (7.73)
Parent Stress “* 48.00 50.56 4458 46.73 49.46
(8.33) (7.04)" (8.97) (6.84) (9.86)
Total Stress “* 49.04 51.63 4558 48.60 49.54
(7.60) (5.63)" (8.71) (6.56) (8.91)
Life Stress °* 4743  49.81 4425 46.53 48.46
(9.30) (11.12) (4.92) (10.08) (8.59)
SCQ 4 9.41 7.44 11.85 8.71 10.07
(6.16) (3.35) (7.93) (5.34) (6.95)
SSIS Social Skills **  94.25  96.93 91.15 91.50 97.00
(13.32) (8.12) (17.41) (12.46) (14.03)
SSIS Problem 103.14 105.40 100.54 104.64 101.64

Behaviors'™* (12.39) (14.08) (10.02) (14.80) (9.75)
# Peabody Picture Vocabulary Test — Receptive Language (Standard

Score)

® Visual Reception Cognitive Subtest (T Score)

¢ Parenting Stress Index (Standard Score)

4 Social Communication Questionnaire (Raw Total Score)
¢ Social Skills Improvement System (Standard Score)

* Higher scores = greater impairment

* Significantly greater scores than other subtype

! Trending significantly greater scores than other subtype

baseline characteristics of the entire sample, genetic groups,
and INV and WC groups.

Measures

Baseline

Mullen Scales of Early Learning (MSEL; Mullen, 1995) Brief,
individually administered measure of the overall cognitive
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
present study, only the visual reception subtest was admin-
istered to obtain an overall estimate of nonverbal cognitive
ability, given that previous research has shown this to be a
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valid and reliable indicator of early cognitive ability in typi-
cal and atypical populations (Bishop et al., 2011).

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

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 mea-
sure includes 12 subscales (communication, cooperation,
assertiveness, responsibility, empathy, engagement, self-
control, externalizing, bullying, hyperactivity/inattention,
internalizing, and autism spectrum) and an overall standard
score with national norms for preschool age children. Stan-
dard scores and behavior levels (below average, average,
above average) are given for each subscale. Reliability and
validity evidence have 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 function-
ing in screening for an ASD. The survey provides a global
cutoff score of 15 with scores above this value indicating a
high probability of autism. It is appropriate for children with
a mental age over 2.0 years and has been shown to be an
efficient, valid, and reliable way to obtain diagnostic infor-
mation or screen for autistic symptoms (Rutter et al., 2003).

Parent-child interaction task Parent-child dyads were asked
to play with a set of toys (i.e., blocks, small figurines, and
cars) any way they liked for 5 min. This interaction was
recorded and later coded based on a modified tangram task
coding system (Hudson & Rapee, 2001) and Mother-Child
Structured Interaction Rating Scales (adapted from the
Eunice Kennedy Shriver National Institute of Child Devel-
opment and Human Development [NICHD] Study of Early
Child Care Research Network). Coded variables measured
aspects of the parent’s engagement (Parental Involvement,
Unsolicited Help, Response to Child), aspects of the child’s
ability to engage (Social Interest and Social Competence),
and aspects of the dyad’s overall interaction (Mutual Enjoy-
ment and General Mood). Scales that measured degree of
Parental Involvement, Unsolicited Help, Response to Child,
and Mutual Enjoyment and General Mood were adapted
from the modified tangram task coding system (Hudson &
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Rapee, 2001). Degree of Parental Involvement, Unsolicited
Help, Response to Child were scored on an 9-point scale
(0-8); Mutual Enjoyment and General Mood were scored
on a 6-point scale (0-5). For degree of Parental Involve-
ment and Unsolicited Help, a score of 0 indicated no help or
involvement and a score of 8§ indicated overinvolvement or
unnecessary help. For response to child and mutual enjoy-
ment and general mood, a score of 0 indicated a positive
response or interaction, whereas higher scores indicated
a negative response or interaction. Scales that measured
Social Interest and Social Competence were taken from the
Mother-Child Structured Interaction Rating Scale (NICHD)
and were coded on a 7-point scale (1-7), where a score of
1 indicated low interest or competence. These measures
have been used as valid and reliable measures of the previ-
ously mentioned variables across diverse child populations,
including those with ASD (McDonald, Baker, & Messinger,
2016).

Parenting Stress Inventory (PSI-4; Johnson, 2015) A 120-
item self-report questionnaire that assesses the magnitude
of stress in the parent-child system. Items factor into three
different domains of stress: child characteristics, parent
characteristics, and situational/demographic characteristics.
Child characteristics include: Distractibility/Hyperactivity
Adaptability Reinforces Parent (i.e., assesses the parent’s
experience of interactions with his or her child as posi-
tively reinforcing), Demandingness, Mood, Acceptability
(i.e., assesses the extent to which child characteristics meet
expectations of the parent). Parent characteristics include:
Competence, Isolation, Attachment, Health, Role Restric-
tion (i.e., assesses the parent’s sense of limited freedom and
constrained personal identity as a result of the parenting
role), Depression, Spouse/Parenting Partner Relationship.
Levels of stress across domains are reported as t-scores,
with average scores falling between 40 and 54. The four
t-score measures reported on in the present study are: Child
Domain Stress, Parent Domain Stress, Total Stress (a sum
score of child and parent domain stress) and Life Stress.
This measure has been used with parents of children with
various developmental and psychological disorders, includ-
ing ASD (Tomanik, Harris, & Hawkins, 2004) and has been
found to be a reliable and valid measure of stress across the
previously described domains.

Pre/Post-Intervention

Affect in play scale - preschool (APS-P; Kaugars and Russ,
2009) A standardized play task designed to measure vari-
ous dimensions of children’s pretend play and validated for

preschool children ages 45 years, in a number of studies
(Kaugars and Russ, 2009; Fehr & Russ 2014). In addition,
this scale has been extended for use with 3-year-old chil-
dren, which has reliably been done in previous work (Yates
and Marcelo, 2014). In this task, a variety of structured 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-minute period.
The play is videotaped 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. The variables included ones that captured cognitive
processes in play, specifically: (1) Organization of the sto-
ryline, (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.
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 categories 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-second interval, the rater indicates
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 seconds within each 20-sec-
ond 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.

Procedure
Baseline visit

During the initial visit, the child completed cognitive and
behavioral assessments (MSEL, PPVT-4 and APS-P) while
the parent completed demographics and various measures
of their child’s social cognitive functioning (SCQ and SSIS)
and self-report of their own stress related to parenting (PSI-
4). Additionally, parents and children completed a measure
of parent-child play (PCI). All baseline measures were com-
pleted in a lab setting or at an offsite location near the par-
ticipant’s home (e.g. a private library room). Two graduate
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level research assistants were used in the current study. Each
participating family only worked with one graduate research
assistant as their interventionist for the entirety of the study.
Upon visit completion, the parent received an intervention
folder, which included a parent manual and technological
instructions.

Intervention

The PRETEND (Play-based Remote Enrichment To
ENhance Development) Preschool Program during Study 1
was a 6-week intervention administered remotely via a vid-
eoconferencing software to parents of children with PWS.
During the intervention period, the parent worked directly
with the interventionist via videoconferencing software to
complete the PRETEND-Preschool program. The inter-
vention program was adapted from a play-based program
aimed at increasing imagination and emotional expression
in typically developing children (Moore & Russ, 2008) and
a parent-training intervention (PEBM; Tonge et al., 2014).
Interventionists followed manualized procedures to ensure
fidelity in targeting specific skills throughout the program
(see Zyga et al., 2018 for further details on intervention pro-
tocol). Interventionists trained individually with one another
on parent-training session content in order to adhere with
fidelity to the intervention protocol. The PRETEND-Pre-
school program consisted of individual parent sessions to
review play and related cognitive, emotional and behavioral
skills, and assigned homework for parents to practice the
learned skills from sessions with their children. The PRE-
TEND-Preschool program included 12 sessions, 30—45 min
each, delivered twice a week, focused on the following four
core skills areas: engagement and play, improving problem
behaviors, emotional understanding and coping skills, and
social skills and peer interactions. Sessions focused spe-
cifically on the following topics: The Social Cognitive Pro-
file, How to be a Play Partner, Sustaining and Maintaining
Attention, The ABC’s of Behavior, Defining Play, Increas-
ing Complexity in Play, All About Emotions, Emotional
Regulation, Defining Social Communication, Building
Social Engagement, Putting it All Together, and finally the
Program Overview. While parents were encouraged to prac-
tice learned skills with their children weekly, the interven-
tion focus was parent training and did not directly involve
the child. The PRETEND program has been previously
reported on by our group for its feasibility and acceptabil-
ity (Zyga et al., 2018). All remote sessions were conducted
using Adobe Connect videoconferencing software.
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Post-Intervention visit

Within four weeks of the completion of the intervention pro-
gram, the child and parent were seen again for an in-person
visit in the lab or at an offsite location near the participant’s
home. The child underwent the same behavioral assess-
ments as completed at baseline and parents were asked to
complete the same surveys. Children were again adminis-
tered the APS-P as a pre-post intervention measure of their
cognitive and affective play skills. The Parent-child interac-
tion task was also re-administered and included as explor-
atory analysis.

Results
Baseline characteristics

Descriptive statistics of age, gender, receptive language
(PPVT Standard Score), and overall cognitive ability (Mul-
len’s T Score) were examined for both the entire sample
and by genetic subtype (see Table 1). The DEL subgroup
was slightly older than the mUPD group (trending sig-
nificance, p=.059), had higher receptive language skills
than the mUPD group (trending significance, p=.058, see
Table 1), and had significantly higher overall cognitive abil-
ity (p=.014, see Table 1). Additionally, parents of children
in the DEL subgroup demonstrated significantly higher
distress (as measured by the PSI-4) reported in the Child
Domain (trending significance, p=.056), Parent Domain
(trending significance, p=.059), and higher Total Stress
(p=.035), as compared with parents of children in the
mUPD subgroup (see Table 1). In contrast, parents of par-
ticipating children in the mUPD subgroup endorsed higher
social cognitive deficits (SCQ scores) for their children,
as compared to the children in the DEL subgroup (trend-
ing significance, p =.053, see Table 1). No differences were
observed between the DEL or mUPD subgroups on reported
social skills or problem behaviors (as measured by the SSIS,
see Table 1).

Coding and reliability

The Parent-child interaction task and the APS-P were coded
by two independent coders (undergraduate research assis-
tants) blind to group membership and participant subtype.
Coders were trained directly from the original manual of
the measures (Hudson & Rapee, 2001; Kaugars and Russ,
2009; Fehr & Russ 2014). Reliability data was scored for
100% of the participant sample. Interrater agreement was
calculated by an interclass correlation coefficient for each
Parent-child interaction task and APS-P variable scored by
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Table 2 Mixed Factorial ANOVA results for INV vs. WC (Whole Sample) from Baseline to Post-Intervention (Study 1)
M (SD) beneath APS-P Variable INV INV wC wC p-value Effect Size
Baseline Outcome Baseline Outcome
(n=11) (n=11) (n=10) (n=10)
Imagination 2.45(1.13) 2.36 (0.92) 3.60 (0.70) 3.00 (0.94) 0.390 0.039
Organization 2.64 (1.03) 2.73 (0.91) 2.90 (0.88) 2.50 (0.97) 0.279 0.061
Affect Frequency 7.18 (5.88) 5.36 (4.23) 7.00 (5.25) 7.80 (5.63) 0.347 0.047
Affect Variety 1.82 (1.17) 1.82 (1.40) 2.60 (1.43) 1.90 (1.29) 0.336 0.049
No Play* 0.12 (0.15) 0.09 (0.09) 0.21 (0.16) 0.23 (0.19) 0.496 0.025
Functional Play 0.53 (0.33) 0.54 (0.25) 0.42 (0.20) 0.38 (0.20) 0.636 0.012
Symbolic Play 0.35(0.31) 0.28 (0.17) 0.36 (0.21) 0.38 (0.21) 0.462 0.029

“Decreases =improvement

the two raters, to ensure interrater reliability of scoring. A
two-way random effects model tested for agreement using
a 95% confidence interval. All variables on the Parent-child
interaction task and APS-P had interrater agreement above
0.80 (acceptable).

Baseline to Post-Intervention analyses

A series of 2x2 (Group [INV, WC] X Time [timepoint 1,
timepoint 2]) mixed factorial repeated measures analyses
of variance (ANOVAs) were used to evaluate within and
between group differences of participating children’s scores
on the APS-P variables. Hypotheses were not supported, in
that no significant interactions were observed between group
or time on any of the APS-P variables (Imagination, Orga-
nization, Affect Frequency, Affect Variety, No Play, Func-
tional Play, and Symbolic Play, see Table 2). Controlling for
cognition did not affect the model. A significant main effect
of group was observed for the Imagination variable, in that
the WC group had greater overall scores than the INV group
(p=.007). In order to investigate possible subtype effects,
Genetic Subtype was included as an additional independent
variable in the analysis of pre-post results between the INV
and WC groups. This additional series of 2x2x2 (Group
[INV, WC] X Genetic Subtype [DEL, mUPD] X Time
[timepoint 1, timepoint 2]) ANOVAs revealed no signifi-
cant interactions between any of the independent variables.
There were also no significant group differences baseline to
post-intervention for participants’ scores on the Parent-child
interaction task.

Summary

In Study 1, a remote, 6-week, play-based intervention was
delivered weekly to parents of preschoolers with PWS.
Results indicated no significant changes in children’s play
skills from pre to post-intervention, nor any significant
impact of genetic subtype on children’s play skills. Base-
line analyses demonstrated that the DEL group had slightly

higher average age, higher average receptive language
skills, higher overall cognitive ability, fewer social cog-
nitive deficits, and greater reported distress from parents,
compared with the mUPD group. No significant differences
were observed at baseline between the groups in terms of
reported social skills or problem behaviors. Further analy-
sis indicated that no improvements were seen by genetic
subtype.

Study 2

Results of Study | on the efficacy of the PRETEND par-
ent-training program demonstrated that hypotheses were
not confirmed, given that no changes were observed in the
pretend play skills of children whose parents underwent the
intervention. However, recent findings from our school-age
sample (where intervention occurred directly with the child
with PWS) demonstrated that children with PWS can signif-
icantly improve their cognitive and affective play skills and
associated cognitive flexibility following the remote pretend
play intervention (Dimitropoulos et al., 2021). This study
directly involved both the children in play and the parents
via parent-training sessions focused on play-based skills,
and suggests that further involvement of children into the
pretend play intervention may be advantageous.

Previous research supported that in typical and atypical
preschool populations, the involvement of adults in play is
key in facilitating success of improved cognitive and affec-
tive skills in play in children, therefore it was important to
keep parents involved in the delivery of the play interven-
tion (Fehr & Russ, 2016, Zyga et al., 2015). While parents
in Study 1 were advised to practice learned play skills at
home with their children, there was no controlled element of
practice built into the study. Additionally, previous research
indicates that parent-child play can help to improve both
parent-child relationships and children’s play skills (Wal-
lace, 2018; Kasari et al., 2006). Given the success of the
PRETEND intervention for school-aged children with PWS,
and the lack of observed change in play skills following the
parent-training intervention for preschoolers with PWS in
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Table 3 Baseline Characteristics (Study 2)

M (SD) Total DEL mUPD INV WwC
(n=20) (n=8) (n=12) (n=10) (n=10)
Age 3.70 3.75 3.67 3.90 3.50
(0.73)  (0.89) (0.65) (0.74) (0.71)
# male(%) 10 (50) 4 (50) 6(50) 5(50) 5(50)
# mUPD(%) -- -- -- 6 (60) 6 (60)
# Non-White(%) 3 (15) -- -- -- --
PPVT* 89.82  91.17 89.09  93.25 86.78
(14.64) (20.19) (11.73) (10.78) (17.46)
PTI-2° 89.75 101.50 82.70  86.63 92.88
(18.14) (25.40)" (6.52) (6.65) (25.26)
Child Stress®* 4920 51.75 4750 51.80 46.60
(6.62) (6.92) (6.11)  (6.16) (6.29)
Parent Stress®* 47.65 51.00 45.42 51.40 43.90
(9.14)  (11.40) (6.92) (8.59) (8.44)
Total Stress®* 48.10 51.13 46.08 51.50  44.70
(7.75)  (8.94) (6.46)  (6.80) (7.39)
Life Stress®* 4425  46.25 4292 4340 45.10
(4.80) (5.37) (4.08) (3.89) (5.65)
SCQ* 7.45 9.00 6.42 7.40 7.50
(320) (396" (2.19) (2.76) (3.75)
SSIS Social 89.45 84.38 92.83 85.20  93.70
Skills®* 14.30) (15.20) (12.90) (9.18) (17.24)
SSIS Problem 99.15 108.00  93.25 100.60 97.70
Behaviors®* (14.39) (10.92)" (13.67) (9.25) (18.62)

#Peabody Picture Vocabulary Test — Receptive Language (Standard
Score)

bPictorial Test of Intelligence IQ (Standard Score)
“Parenting Stress Index (Standard Score)

4Social Communication Questionnaire (Raw Total Score)
Social Skills Improvement System (Standard Score)
*Higher scores = greater impairment

*Significantly greater scores than other subtype

the present study, adjustments were made to further involve
the children of participating parents into the PRETEND-
Preschool intervention.

Method
Participants

Twenty participants were enrolled in Study 2 that had not
previously participated in Study 1. Two participants were
lost to follow up after the baseline visit and did not com-
plete the intervention, therefore their data was not used
for pre/post analysis. The final sample for complete pre/
post analyses was n=18 (mean age=3.70, SD=0.73; 50%
male). Average Full-Scale 1Q for the sample was 89.75
(18.41), and average receptive language ability was 89.92
(14.64), as measured by the Pictorial Test of Intelligence
(PTI-2) and the Peabody Picture Vocabulary Test (PPVT-2),
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respectively. See Table 3 for complete demographics for
participants from Study 2.

Measures
Baseline and pre-post intervention

All measures used in Study 1 were used again in Study 2,
with the exception of the MSEL, which was replaced by the
PTI-2. In Study 1, due to time constraints at the baseline
visit, only the Visual Reception subtest of the MSEL was
administered as an estimate of cognitive ability. In order to
obtain a more robust cognitive measure for preschool-aged
children, the PTI-2 was administered for Study 2.

Pictorial test of intelligence (PTI-2; French, 2001) an indi-
vidually administered test of general intelligence for both
typical and disabled children ages 3 —0 through 8—11 years.
The three subtests (verbal ability, form discrimination, and
quantitative reasoning) are combined to produce an Intel-
ligence Quotient (IQ). The PTI-2 was deemed suitable for
this study as it requires little to no verbal or motor skill
effort from examinees, and reliability and validity evidence
have been collected for its use in special populations (Twum
and Hayford, 2019; Williams et al., 2014).

Procedure
Baseline visit

During the initial visit, the child completed cognitive and
behavioral assessments (PTI-2, PPVT-4 and APS-P) while
the parent completed demographics and various measures
of their child’s social and social cognitive functioning
(SCQ and SSIS) and self-report of their own stress related
to parenting (PSI-4). Additionally, parents and children
completed a measure of parent-child play (PCI). All base-
line measures were completed in a lab setting or offsite
location near the participant’s home. Two interventionists
were used in the present study (advanced doctoral students
in clinical psychology). Upon visit completion, the parent
was given an intervention folder, which included a parent
manual and technological instructions. Additionally, all par-
ents were provided with a Dell Bluetooth Earpiece for the
live-coaching sessions, that easily connected to their phone
or computer to receive audio from the interventionist at the
time of the coaching play session. All remote sessions were
conducted via using Zoom videoconferencing software.
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Intervention

The PRETEND Preschool Program for Study 2 was an
8-week intervention administered remotely via a videocon-
ferencing software to parents of children with PWS. As in
Study 1, interventionists followed the same manualized pro-
cedures to ensure fidelity in targeting specific parent-training
skills throughout the program. The PRETEND-Preschool
program for Study 2 had eight parent-training sessions,
45-60 min each, delivered once a week, focused on the
following topics: The Social Cognitive Profile, How to be
a Good Play Partner, Building Skills in Play, The ABC’s
of Behavior, All about Emotions, Increasing Complexity
in Play, Improving Social Engagement, and Putting it all
Together. These eight sessions covered the same content that
was focused on across the 12 sessions in Study 1, but with
slightly longer sessions to cover more topics within a single
parent session. The program for Study 2 also contained an
additional three live-coaching sessions, completed after
Sessions 3, 5, and 7, and play-based activities assigned for
homework. The live coaching sessions consisted of the par-
ent and child playing independently for 15-20 min in front
of the Zoom video, while the interventionist watched with
their video camera off, and provided interactive coaching of
play skills to the parent via a Bluetooth earpiece (connected
either to the computer audio or a separate phone call such
that the parent could hear the interventionist, but the child
could not). In these live-coaching sessions, interventionists
encouraged the same play techniques that were taught to the
parent during the parent-training sessions, including mod-
eling, scaffolding, reinforcing the child, and following the
child’s lead. In Study 1, children were not directly involved
in the parent intervention, therefore the incorporation of the
live-coaching sessions in Study 2 was the most notable pro-
cedural adjustment.

As in Study 1, interventionists followed manualized pro-
cedures to ensure fidelity in targeting specific skills through-
out the program — see Zyga et al. 2018 for further details
on original intervention protocol. The manual was adjusted
slightly in terms of (a) number of sessions administered to
parents, (b) the length of sessions, and (c) the addition of
the 3 live-coaching sessions. All content for the manual in
Study 2 remained the same for Study 1, therefore the same
steps to train interventionists to fidelity were used: inter-
ventionists trained individually with one another on parent-
training session content in order to adhere with fidelity to
the intervention protocol.

Post-Intervention visit

Within four weeks of the completion of the intervention pro-
gram, the child and parent were seen again for an in-person

visit in the lab or at an offsite location near the participant’s
home. The child underwent the same behavioral assess-
ments as completed at baseline and the parent was asked to
complete the same surveys. Children were again adminis-
tered the APS-P as a pre/post intervention measure of their
cognitive and affective play skills.

Results
Baseline characteristics

Descriptive statistics of age, gender, receptive language
(PPVT Standard Score), and overall cognitive ability (PTI-2
Standard Score) were examined for both the entire sample
and the genetic groups (see Table 3). Analyses of baseline
characteristics of the two PWS groups in Study 2 indicated
that the mUPD subgroup and the DEL subgroup differed
significantly on several social and cognitive variables.
Results from a series of independent samples ¢ tests indi-
cated that the DEL subgroup had slightly increased social
communication impairments (as measured by the SCQ)
at baseline compared with the mUPD subgroup (trending,
p=.076). Additionally, the DEL subgroup had significantly
increased problem behaviors (as measured by the SSIS)
compared with the mUPD subgroup (p=.020). Notably, the
mUPD subgroup has significantly lower overall cognitive
scores compared with the DEL subgroup (p =.040), thus the
PTI-2 score was used as a covariate in the primary analysis.

Baseline to Post-Intervention analyses
Overall Group Analysis

A series of 2x2 (Group [INV, WC] X Time [timepoint 1,
timepoint 2]) mixed factorial repeated measures ANOVAs
were used to evaluate within and between group differ-
ences of participating children’s scores on the APS-P vari-
ables. Hypotheses were not supported, in that no significant
interactions were observed between group or time on any
of the APS-P variables (Imagination, Organization, Affect
Frequency, Affect Variety, No Play, Functional Play, and
Symbolic Play, see Table 4). In order to investigate pos-
sible subtype effects, Genetic Subtype was included as an
additional independent variable in the analysis of pre-post
results between the INV and WC groups. This additional
series of 2x2x2 (Group [INV, WC] X Genetic Subtype
[DEL, mUPD] X Time [timepoint 1, timepoint 2]) ANOVAs
revealed a significant interaction for the Organization vari-
able between group, genetic subtype, and time (p =.046). In
order to further investigate possible subtype effects, an addi-
tional series of 2x2 (Group [INV, WC] X Time [timepoint
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Fig. 1 APS-P Imagination Score Change from Baseline to Outcome
Between Subgroups

1, timepoint 2]) mixed factorial repeated measures ANO-
VAs were conducted examining possible changes in the
APS-P variables separately in the mUPD and DEL groups.
Results indicated a significant interaction within the mUPD
subgroup, such that the INV participants made significant
improvements in their Organization scores from baseline
to outcome (p=.049), whereas the WC participants in the
mUPD subgroup made no significant changes (see Tables 5
and 6, and Fig. 1). A main effect of timepoint was observed
for the Imagination, Functional Play, and Symbolic Play
variables (p=.024, 0.057, 0.015, respectively), such that all
participants in the mUPD subgroup made improvements on

these variables at the outcome visit. Notably, no significant
changes were observed on any APS-P variables within the
DEL subgroup pre to post intervention.

There were also no significant group differences base-
line to post-intervention for participants’ scores on the
Parent-child interaction task. As the Parent-child interaction
task was not a primary variable to examine for play-skill
change in this study, it was not evaluated further for subtype
differences.

Individual, descriptive analysis by subtype

Given the small sample sizes of the subgroups based on
PWS subtype, a series of individual, descriptive analyses
were used to further examine individual change between
the INV and WC participants within the mUPD and DEL
subtypes. A meaningful difference from baseline to outcome
was defined by 0.5 of the standard deviation value of each
variable within the sample. A deficit in any play process on
the original APS was defined by the criterion agreement
of one standard deviation below the typical mean for each
play process (Zyga et al., 2015), which typically is about
0.5. By this metric of individual change, results indicated
that the INV participants in the mUPD subgroup demon-
strated improvement above and beyond that of the WC
participants on the following APS-P variables: Imagina-
tion, Organization, Affect Frequency, No Play, Functional

Table 4 Mixed Factorial ANOVA results for INV vs. WC (Whole Sample) from Baseline to Post-Intervention (Study 2)

M (SD) underneath APS-P Variable INV INV WwC wC p-value Effect Size
Baseline Outcome Baseline Outcome
(n=10) (n=10) (n=8) (n=28)

Imagination 2.60 (0.97) 3.00 (1.25) 2.50 (1.20) 2.88(0.99) 0.959 0.000
Organization 2.70 (0.95) 2.70 (1.06) 2.38(0.74) 2.13 (0.64) 0.382 0.048
Affect Frequency 7.90 (4.01) 10.70 (7.78) 5.75 (5.15) 7.38 (9.77) 0.773 0.005
Affect Variety 1.90 (1.45) 2.30 (1.64) 1.50 (1.07) 2.00 (1.51) 0.887 0.001
No Play* 0.17 (0.18) 0.13 (0.20) 0.09 (0.16) 0.12 (0.18) 0.311 0.064
Functional Play 0.43 (0.24) 0.35(0.19) 0.57 (0.30) 0.54 (0.29) 0.732 0.008
Symbolic Play 0.40 (0.28) 0.52 (0.28) 0.35(0.23) 0.34 (0.20) 0.385 0.047
# Decreases =improvement
Table 5 Mixed Factorial ANOVA results for INV vs. WC (mUPD) from Baseline to Post-Intervention (Study 2)
APS-P Variable mUPD INV mUPD INV mUPD WC mUPD WC p-value Effect Size

Baseline Outcome Baseline Outcome

(n=06) (n=6) (n=6) (n=6)
Imagination 2.33(1.03) 3.33(1.37) 2.67 (1.37) 3.17 (0.98) 0.395 0.073
Organization 2.50 (1.05) 2.83(1.17) 2.50 (0.84) 2.17 (0.75) 0.049* 0.333
Affect Frequency 7.00 (4.82) 12.00 (7.92) 7.33 (5.01) 9.67 (10.41) 0.635 0.023
Affect Variety 2.17 (1.72) 3.00 (1.79) 1.67 (1.21) 2.50 (1.38) 1.00 0.000
No Play* 0.25(0.19) 0.15(0.22) 0.09 (0.18) 0.13 (0.21) 0.163 0.185
Functional Play 0.45(0.21) 0.27 (0.15) 0.59 (0.26) 0.47 (0.29) 0.724 0.013
Symbolic Play 0.31(0.27) 0.59 (0.32) 0.32 (0.22) 0.40 (0.20) 0.136 0.209

2 Decreases = improvement
* p<.05
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Table 6 Mixed Factorial ANOVA results for INV vs. WC (DEL) from Baseline to Post-Intervention (Study 2)
APS-P Variable DEL INV DEL INV DEL WC DEL WC p-value Effect Size
Baseline Outcome Baseline Outcome
(n=4) (n=4) (n=2) (n=2)
Imagination 3.00 (0.82) 2.50 (1.00) 2.00 (0.00) 2.00 (0.00) 0.312 0.250
Organization 3.00 (0.82) 2.50 (1.00) 2.00 (0.00) 2.00 (0.00) 0.312 0.250
Affect Frequency 9.25(2.36) 8.75 (8.26) 1.00 (0.00) 0.50 (0.71) 1.00 0.000
Affect Variety 1.50 (1.00) 1.25 (0.50) 1.00 (0.00) 0.50 (0.71) 0.633 0.062
No Play? 0.25(0.19) 0.15(0.22) 0.10 (0.14) 0.07 (0.09) 0.274 0.287
Functional Play 0.40 (0.30) 0.49 (0.18) 0.49 (0.51) 0.77 (0.04) 0.476 0.134
Symbolic Play 0.53 (0.27) 0.42 (0.23) 0.41 (0.37) 0.17 (0.05) 0.634 0.062
# Decreases = improvement
Organization Change by Subgroup Mean No Play Change by Subgroup Mean
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Fig. 2 APS-P Organization Score Change from Baseline to Outcome
Between Subgroups
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Fig. 3 APS-P Affect Frequency Score Change from Baseline to Out-
come Between Subgroups

Play, and Symbolic Play. In contrast, the INV participants
in the DEL subgroup demonstrated improvement above and
beyond the WC participants on only the Affect Frequency
and Functional Play variables. Specifically, results from
this individual, descriptive analysis indicate that for chil-
dren who underwent the intervention, a greater percentage
of children in the mUPD subgroup showed improvement
across all variables of the APS-P (see Table 7). Notably,
children in the mUPD INV subgroup demonstrated more
improvement in comparison to both the DEL INV subgroup

Fig. 4 APS-P No Play® Score Change from Baseline to Outcome
Between Subgroups. * Decreases =improvement
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Fig. 5 APS-P Functional Play® Score Change from Baseline to Out-
come Between Subgroups. * Decreases = improvement

and the mUPD WC subgroup on variables of Imagination,
Organization, Affect Frequency, No Play, Functional Play,
and Symbolic Play (see Figs. 1, 2, 3, 4, 5 and 6).

Interaction Effects
In order to investigate possible variables contributing to
the differential effects of the intervention on the two PWS

subtypes, baseline measures were further examined by
subtype. Zyga and Dimitropoulos (2020) indicated that
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Fig. 6 APS-P Symbolic Play Score Change from Baseline to Outcome
Between Subgroups

parenting stress can significantly relate to parent-child
interaction, therefore a series of Pearson-product moment
correlations were conducted between parent-reported stress
(as measured by the PSI-4) and parent-child play skills (as
measured by the PCI) at baseline. For the DEL subgroup,
findings indicated the presence of significant relationships
between domains of parent-reported stress, and overall
impairment in dyadic variables in parent-child play. Sig-
nificant positive correlations were observed among General
Mood (reversed scored) in play and reported Child Domain
Stress (r=.759, p=.029) and General Mood in play and
reported Total Stress (r=.712, p=.047), such that partici-
pants and their parents who were rated as having greater
impairments in their overall mood in their dyadic play also
had increased stress in both the child domain and total
stress of life. Additionally, a significant negative correla-
tion was observed among Parent Involvement in play and
reported Life Stress (r=-.864, p=.005), and significant
positive correlations were observed among Mutual Enjoy-
ment in play and reported Children Domain Stress, Parent
Domain Stress, and Total Stress (r=.803, p=.017, r=.732,
p=.039, and r=.820, p=.013, respectively), indicating that
participants with greater impairments of parent involvement
(overinvolvement) in dyadic parent-child play also had
higher reported stress in their lives, and participants with

Table 7 Qualitative Improvement from Baseline to Outcome

greater impairment in their Mutual Enjoyment in dyadic
parent-child play had greater stress in both parent and child
domains, and greater total stress. Additionally, results from
these correlations indicated a significant negative correlation
among children’s Social Interest during parent-child play
and reported Parent Domain stress (r=-.713, p=.047), and
a significant positive correlation among children’s Social
Interest during parent-child play and reported Life Stress
(r=.810. p=.015), indicating that participating children
showing lower social interest in dyadic parent-child play
had parents with higher stress in the parenting domain, but
lower overall reported stress in life. Notably, no significant
relationships were found among parenting stress variables
and parent-child dyadic play variables in the mUPD group.

Summary

In Study 2, a remote, 8-week, play-based intervention was
delivered weekly to parents of preschoolers with PWS, with
live-coaching play sessions and assigned play-homework to
parent-child dyads. Results indicated that there was a signif-
icant interaction between group, genetic subtype, and time
for the Organization variable on the APS-P. Further analy-
sis examining change in the INV versus WC groups spe-
cifically for participants with mUPD indicated significant
improvement in organizational skills in play for the INV
group at post-intervention, whereas the WC group made
no change. Comparatively, no changes were observed for
the INV group versus the WC group for participants with
DEL. Baseline analyses demonstrated that the DEL group
had higher overall cognitive ability, greater social cogni-
tive deficits, and greater reported distress from parents,
compared with the mUPD group. No significant differences
were observed at baseline between the groups in terms of
reported social skills, receptive language skills, or age.
Based on small sample size, data for the mUPD group
and DEL group were separately examined for individual
improvements across variables. The participants with
mUPD in the INV group (6 participants) demonstrated

mUPD INV DEL INV mUPD WC DEL WC INV WC
% (ratio®) % (ratio®) % (ratio) % (ratio®) % (ratio®) % (ratio®)
Imagination 66.7% (4/6) 0% (0/4) 50% (3/6) 0% (0/2) 40% (4/10) 37.5% (3/8)
Organization 33.3% (2/6) 0% (0/4) 0% (0/6) 0% (0/2) 20% (2/10) 0% (0/8)
Affect Frequency 66.7% (4/6) 25% (1/4) 16.7% (1/6) 0% (0/2) 50% (5/10) 12.5% (1/8)
Affect Variety 66.7% (4/6) 0% (0/4) 66.7% (4/6) 0% (0/2) 40% (4/10) 50% (4/8)
No Play® 50% (3/6) 0% (0/4) 16.7% (1/6) 0% (0/2) 30% (3/10) 12.5% (1/8)
Functional Play 66.7% (4/6) 25% (1/4) 33.3% (2/6) 0% (0/2) 50% (5/10) 25% (2/8)
Symbolic Play 83.3% (5/6) 25% (1/4) 50% (3/6) 0% (0/2) 60% (6/10) 37.5% (3/8)

# Decreases =improvement

b Ratio indicates how many children improved relative to number of children in each subgroup
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improvement above and beyond that of the mUPD WC par-
ticipants (6 participants) across variables of cognitive play,
affective play, and increased time spent in symbolic play,
whereas very few children in the DEL INV group (4 partici-
pants) made improvements relative to the DEL WC group (2
participants). Overall, results from this individual, descrip-
tive analysis indicate that for children who underwent the
PRETEND-Preschool intervention in Study 2, with live-
coaching of parent-child play alongside parent-training
sessions, a greater percentage of children in the mUPD sub-
group showed improvement across all variables of pretend
play. Further analyses of baseline levels of parent-reported
stress and parent-child dyadic play indicated significant
relationships among multiple variables for the DEL group,
whereas the mUPD group had no observed significant rela-
tionships between reported parent stress and parent-child

play.

Discussion

Collectively, findings from Study 1 and Study 2 on the
preliminary efficacy of the PRETEND-Preschool program
indicate that this remote, parent-training, play-based inter-
vention did not lead to improvements in play skills for
children when they were not involved in the intervention,
but involving children via parent-child play into the inter-
vention led to significant improvements in cognitive and
affective play skills for some of the children with PWS.
Specifically, in Study 2, the addition of live coaching-play
sessions between parents and children facilitated significant
improvements for participants with mUPD who received
the intervention. Conversely, participants in the DEL group
did not appear to make any significant improvements in play
skills following the modified intervention in Study 2.
Previous research has shown that the ability for parent
and child to interact and practice skills together leads to
more persistent behavioral change for children with devel-
opmental disabilities, and that parent-training can be used
feasibly and effectively over telehealth (Scahill et al., 2016,
Bearss et al., 2018). Given this, we expect that the addition
of the coaching-play sessions for parent-child play in Study
2 may have led to the observed improvements in play skills
observed for the participants with mUPD who underwent
the intervention. There may be several reasons why a por-
tion of the participants responded to the PRETEND-Pre-
school program in Study 2 rather than in Study 1. First, the
coaching-play sessions allowed for a controlled dosage of
practice where parents and children had four built-in oppor-
tunities in the 8-week program to play together and practice
pretend playing. Second, the coaching-play sessions pro-
vided a space in which a parent could utilize and expand

upon their pretend play repertoire with guided communica-
tion from the play interventionist. Parents were taught in
their parent-training sessions how to use modeling and scaf-
folding as key components for demonstrating and increas-
ing pretend play skills for their children, and also how to
use positive reinforcement to build upon adaptive skills the
child exhibits in the play sessions. By practicing these skills
with a play interventionist there for support and prompting,
the children were likely able to engage more fully in interac-
tions with parents and practice skills more successfully, per-
haps then leading to the improvements found in the current
study. Third, the coaching-play sessions had a play inter-
ventionist present, and therefore the parent-child sessions
echoed the skill-building that trained play interventionists
have used successfully directly with school-aged children in
other studies (Dimitropoulos et al., 2021; Doernberg et al.,
2021). Taken together, it can be suggested that these coach-
ing-play sessions were the likely mechanism of change for
the PRETEND-Preschool intervention in Study 2, given the
lack of any improvement in Study 1 where all other pro-
cedures were kept the same. Thus, a main takeaway from
the current study suggests that it appears to be necessary to
incorporate child involvement via parent-child play in addi-
tion to the parent-training sessions.

It is important to consider why the DEL group did not
respond to the modified intervention in Study 2. Notably,
parents of the DEL group reported significantly higher
stress at baseline, which related to their scores on a mea-
sure of baseline parent-child dyadic play. These findings are
consistent with previous research indicating parenting stress
is associated with poorer parent-child interaction in play
(Zyga and Dimitropoulos, 2020), and indicates that dyadic
play skills between parents and children may be negatively
impacted by parenting distress in our sample. For the DEL
group in Study 2, given that poorer parent-child dyadic play
was related to increased parenting stress, it may indicate that
coaching-play sessions were not as effective, and therefore
participants with DEL did not make improvements in the
INV group. In addition, the increased number of problem
behaviors for the DEL group may serve as a barrier towards
increases in play skills during the parent-child play sessions.
Finally, the DEL group in Study 2 had greater social cogni-
tive impairments compared to the mUPD group at baseline.
This finding differs from the baseline characteristics of the
groups from Study 1, wherein participants with DEL had
fewer social-cognitive impairments at baseline. Collec-
tive research indicates that children with the DEL subtype
of PWS typically have increased levels of social cognitive
ability compared with the mUPD subtype (Key et al., 2013;
Dimitropoulos et al., 2013; Whittington and Holland, 2017).
Therefore, the findings of greater social cognitive impair-
ments in the DEL group in Study 2 are inconsistent with
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the existing literature, and are likely specific to this current
sample. In general, we would expect that all children would
respond to specific techniques used in the PRETEND-Pre-
school intervention, such as the guided coaching sessions.
However, as previous and current research has shown, there
may be a difference in social cognitive skills, cognitive func-
tioning, behavioral difficulties, and parental characteristics
such as parent stress between the two main PWS subtypes
(Whittington et al., 2010, Hogart et al., 2010, Hartley et al.,
2005; Ihara et al., 2014). This may suggest that interven-
tions for this population may need to be tailored for each
subtype in order to see similar improvements in functioning.
There are several important implications of these find-
ings. By examining results across both studies, it appears
that the addition of live coaching-play sessions for parent-
child play was an important mechanism of change to facili-
tate improvement following the play intervention. While the
parent-training sessions remained consistent from Study 1
to Study 2 in terms of their content, the addition of par-
ent-child play sessions to the intervention led to significant
improvements for participants with mUPD who underwent
the intervention. The controlled parent-child play provided
a platform wherein children were more actively involved
in the study, and parents could refine their learned play
techniques with live coaching from a trained intervention-
ist. These results suggest that learning the play techniques
through parent-training is not sufficient for preschool chil-
dren with PWS to gain skills, but the controlled and moni-
tored practice of play directly with the children may be what
facilitates improvements. As demonstrated with the success
of the PRETEND program administered to school-age chil-
dren with PWS (Dimitropoulos et al., 2021), direct involve-
ment of the children within the play training appears to be
important. Additionally, the PRETEND-Preschool program
may be less effective for parents who are experiencing
greater distress, and possibly also less effective for children
with increased problem behaviors and greater social cogni-
tive impairments. The impact of PWS caregiver burden and
parenting stress is a recent growing area of research in the
field (Kayadjanian et al., 2018; Mao et al., 2019; Wong et al.,
2021), and it may be a barrier to proper implementation of
the present intervention program. Further investigation into
these areas will be important in refining the current inter-
vention in increasing efficacy across both subtype groups.
There were several important limitations to the pres-
ent study. First, small sample sizes limited the number of
quantitative analyses that could be performed, especially
for subtype analyses. Given that the mUPD group had data
from only 12 participants (6 in INV and 6 in WC) and the
DEL group had data from only 6 participants (4 in INV and
2 in WC) for pre-post analyses, quantitative comparisons
within these groups were very limited in power and should
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be interpreted with caution. Given the small sample size, it
is possible that variance in baseline characteristics became
confounding variables that may have be interfering with
the direct comparison of intervention efficacy between the
groups. Second, the small sample lacked diversity, making
it more challenging to generalize the results of the study to a
larger population of preschool children with PWS. Finally,
given that the only pre-post variable evaluated was pretend
play skills in children, results from the present study can-
not determine whether change in pretend play abilities are
meaningful outside of this context.

Conclusions

The present study indicated that the PRETEND-Preschool
intervention was impactful for some children with PWS,
allowing for significant increases in their cognitive and
affective skills in play. There are several important areas of
research that should be investigated to refine and improve
this intervention to increase efficacy for all children with
PWS. First, future studies should focus on the extension of
the PRETEND-Preschool program to a wider, more rep-
resentative sample of preschool children with PWS, with
greater sample size allowing for more rigorous analysis of
potential subtype effects. Second, future research should
also include additional measures of emotional, social, cog-
nitive, and behavioral functioning pre-post intervention, to
better understand how improvements in pretend play may
transfer to other improvements in more generalized devel-
opmental areas. Finally, given the barrier that parenting
stress appeared to have on parent-child play and improve-
ment child play skills overall in the DEL group, it is essential
that accommodations be put in place in the PRETEND-Pre-
school intervention to identify and mitigate parenting stress
in PWS, and improve parent-child engagement throughout
the study. Future studies should also investigate other poten-
tial barriers to amelioration from the PRETEND-Preschool
intervention, such as social cognitive impairments, child
problem-behaviors, and specifically cognitive and behav-
ioral rigidity across subtypes. Despite the limitations from
the present study, the PRETEND-Preschool intervention is
a promising avenue of intervention for parents of children
with PWS, that can be successfully administered remotely
via telehealth to increase access to treatment for any child
regardless of location or SES.
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